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Dorsal aspect of ovine renal endocast, obtained from kidneys sectioned at the hilar edge (A), at 0.5cm
(B), and at 1.0cm from the hilar edge (C). At images A and B it is noted that two cranial branches of
dorsal (white arrow) and ventral segmental arteries (gray arrow) were sectioned, without prejudice to
non-resected areas. At image C it is noted that mostcranial branches of dorsal (white arrow) and
ventral segmental arteries (gray arrow) are not injured when the kidney is sectioned at 1cm
from the hilar edge. (page 1025)
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The new impact factor of International Brazilian Journal of
Urology is 1.342. Where can we get?
_______________________________________________
Luciano A. Favorito 1, 2
Unidade de Pesquisa Urogenital - Universidade do Estado de Rio de Janeiro - Uerj, Rio de Janeiro, RJ,
Brasil, 2 Serviço de Urologia, Hospital Federal da Lagoa, Rio de Janeiro, RJ, Brasil
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_______________________________________________________________________________________

COMMENT
In June 2020 the impact factor of International Brazilian Journal of Urology rises to 1.342. This
is the second biggest impact in its history. The journal impact factor is a metric that reflects the yearly
average number of citations that articles published in the last two years in a given journal received.
The impact factor is very important to the journal importance evaluation. This new impact is due to the
hard work of the entire team o Int Braz J Urol and our goal will be to make the Int Braz J Urol impact
rise even further and will place the International Brazilian Journal of Urology as one of the five most
important in the area at the end of our management.
The November-December number of Int Braz J Urol, the 6th under my supervision, presents
original contributions with a lot of interesting papers in different fields: Prostate Cancer, Male Infertility, Renal Cell Carcinoma, Urinary Diversion, Hypospadia, Urinary Stones, Ureteral Cancer, Erectile
dysfunction, Testicular Torsion, Prostate Biopsy, Partial Nephrectomy, Hypospadias and Covid-19 in
Urology. The papers came from many different countries such as Brazil, USA, Serbia Turkey, China,
France, Italy, India and Romania, and as usual the editor´s comment highlights some of them.
In the present issue we present three important papers about Renal and Ureteral Stones. Dr.
Wang and colleagues from China performed in page 902 (1) a nice systematic review about the surgical
treatments for proximal ureteral stones > 10mm comparing various surgical options such as extracorporeal shock wave lithotripsy (ESWL), ureteroscopic lithotripsy (URSL), percutaneous nephrolithotomy
(PCNL) and laparoscopic ureterolithotomy (LU) and concluded that LU have the potential to be considered as the first treatment choice of proximal ureteral stone ≥10mm. Drs. Torricelli and Monga from
Brazil and USA (2) present in page 927 a nice narrative review about the Staghorn renal stones and
concluded that this stones are most of times composed of struvite and related to urinary tract infection. Careful preoperative planning is essential to achieve stone-free status. PCNL is the treatment of
choice and auxiliary procedures such as SWL and flexible ureteroscopy should be used to treat residual
fragments. Both prone and supine are effective. The goals of the treatment are the complete absence of
kidney stones and eradication of infection with antibiotics and Close follow-up is advised with regular
imaging exams and urine culture and Dr. Sahan and collegues from Turkey presented in page 1010 (3)
a prospective randomized study about the flexible ureterorenoscopy (f-URS) and laser lithotripsy with
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regional anesthesia vs general anesthesia and concluded that both general anesthesia and regional
anesthesia are equally effective and safe anesthesia methods for f-URS procedures. However, regional
anesthesia group showed significantly increased likelihood of bradycardia and mucosal injury during
surgery, and significantly decreased surgeon comfort during surgery. The editor in chief would like to
highlight the following works too:
Dr. Wang and collegues from China (4) on page 934 evaluated the efficiency of an energy
density of 0.05mj/mm2 of low intensity extracorporeal shockwave therapy (Li-ESWT) on erectile dysfunction (ED) patients and concluded that the energy flux density (EFD) of 0.05 of Li-ESWT could
improve the erectile function of ED patients with PDE5i response. In addition, EFD of 0.05 of Li-ESWT
treatment could turn PDE5i non responders to responders.
Dr. Alger and collegues (5) from USA performed on page 962 an interesting study about the impact of obesity on perioperative outcomes and urethral stricture recurrence after anterior urethroplasty
and concluded that despite the association with increased urethral stricture length and estimated blood
loss, obesity is not predictive of adverse perioperative outcomes or stricture recurrence. Obese patients
should be offered urethral reconstruction, but patient selection and preoperative counseling remain
imperative.
Dr. Dias Filho and collegues (6) from Brazil performed on page 972 an interesting study about
the presentation delay, misdiagnosis rate, inter-hospital transfer times and testicular salvage for testicular torsion patients treated in our state’s public health system and concluded that the low overall
testicular salvage rates originated from a large proportion of late presentations combined with long
transfer times caused by frequent misdiagnoses. The authors results indicate that efforts to improve
salvage rates should aim at enhancing population-wide disease awareness and continuously updating
physicians working at primary and secondary levels-of-care about scrotal emergencies.
Dr. Sivaraman and collegues (7) from Italy developed on page 984 an interesting study about
focal therapy (FT) for localized prostate cancer (PCa) treatment is raising interest and concluded that
HIFU FT guided by MRI-US fusion may allow improved functional outcomes and fewer complications
compared to US-guided HIFU FT alone.
Dr. Sefik and collegues (8) from Turkey analyzed on page 993 the course of anxiety and depression before and after transrectal ultrasound-guided prostate biopsy (TRUS-Bx) and in the postoperative 1st month when the histopathological biopsy result was obtained and concluded that pre-biopsy
anxiety disappeared after BX, but there was a significant increase in anxiety and depression in patients after the diagnosis of malignancy.
Dr. Zidde and collegues from Brazil (9) performed an interesting translational study on page
1021 (the cover paper in this number) about the arterial segments of ovine kidney and analyze arterial injuries caused by simulated partial nephrectomy of cranial pole. The authors concluded that the
segmental distribution of renal artery, the proportional volume of each segment and arterial injuries
after cranial pole resection in ovine kidneys are different from what is observed in human kidneys.
Meanwhile, ovine kidneys show a primary segmental division on anterior and posterior, as in humans,
but different from swine. These anatomical characteristics should be considered when using ovine as
animal models for renal experimental and/or training procedures.
Dr. Bandinni and collegues from Serbia, Romania, India and Italy (10) performed on page 1029
evaluated the feasibility of vacuum physiotherapy meant to decrease graft contraction and recurrent
penile curvature (PC), hence successful tubularization and a straight penis in patients underwent two-stage buccal mucosa graft (BMG) urethroplasty, in proximal hypospadias repair and concluded that
physiotherapy with the vacuum device is safe, easy and practically feasible. Our vacuum physiotherapy protocol had high compliance rate. Vacuum physiotherapy should be considered for further assessment in patients undergoing two stage hypospadias repair using buccal mucosa.
Dr. Gomes and collegues from Brazil (11) on page 1042 evaluated the impact of COVID-19 on
clinical practice, income, health and lifestyle behavior of Brazilian urologists during the month of
April 2020 and concluded that COVID-19 produced massive disturbances in Brazilian urologists’ prac-
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tice, with major reductions in patient visits and surgical procedures. Distressing consequences were
also observed on physicians’ income, health and personal lives. These findings are probably applicable
to other medical specialties.
Dr. Macedo and collegues from Brazil (12) performed on page 1072 an amazing alternative
procedure for distal hypospadias consisting of urethral mobilization and partial glandar disassembly,
namely GUD (glandar urethral disassembly) technique and that this operation can be regarded as a
genuine alter- native to distal hypospadias (coronal and subcoronal) but should not be addressed to
midshaft forms.
The Editor-in-chief expects everyone to enjoy reading and for sure better times will come soon.
REFERENCES
1.

2.
3.

4.

5.

6.

7.

8.

9.

Wang Y, Chang X, Li J, Han Z. Efficacy and safety of various
surgical treatments for proximal ureteral stone ≥10mm: A
systematic review and network meta-analysis. Int Braz J Urol.
2020;46:902-26.
Torricelli FCM, Monga M. Staghorn renal stones: what the
urologist needs to know. Int Braz J Urol. 2020;46:927-33.
Sahan M, Sarilar O, Akbulut MF, Demir E, Savun M, Sen O, Ozgor
F. Flexible ureterorenoscopy and laser lithotripsy with regional
anesthesia vs general anesthesia: A prospective randomized
study. Int Braz J Urol. 2020;46:1010-18.
Wang J, Luo L, Zhao S, Liu Y, Zhu Z, Zhao Z. Low intensity
extracorporeal shockwave Therapy shifts PDE5i nonresponders
to responders. Int Braz J Urol. 2020;46:934-42.
Alger J, Wright HC IV, Desale S, Venkatesan K. Larger patients
shouldn’t have fewer options: urethroplasty is safe in the obese.
Int Braz J Urol. 2020;46:962-70.
Dias AC Filho, Maroccolo MVO, Ribeiro HP, Riccetto CLZ.
Presentation delay, misdiagnosis, inter-hospital transfer times
and surgical outcomes in testicular torsion: analysis of statewide
case series from central Brazil. Int Braz J Urol2020;46:972-81.
Sivaraman A, Marra G, Stabile A, Mombet A, Macek P, Lanz
C, Cathala N, Moschini M, Carneiro A, Sanchez-Salas R,
Cathelineau X. Does mpMRI guidance improve HIFU partial
gland ablation compared to conventional ultrasound guidance?
Early functional outcomes and complications from a single
center. Int Braz J Urol. 2020;46:984-92.
Sefik E, Gunlusoy B, Eker A, Celik S, Ceylan Y, Koskderelioglu
A, Basmaci I, Degirmenci T. Anxiety and depression associated
with a positive prostate biopsy result: A comperative,
prospective cohort study. Int Braz J Urol. 2020;46:993-1005.
Zidde DH, Sampaio FJB, de Souza-Junior P, de Souza DB,
Pereira-Sampaio MA. Anatomical background of ovine kidney
for use as animal model: analysis of arterial segmentation,
proportional volume of each segment and arterial injury
after cranial pole partial nephrectomy. Int Braz J Urol.
2020;46:1021-8.

10. Bandini M, Sekulovic S, Spiridonescu B, Dangi AD, Krishnappa
P, Briganti A, Salonia A, Montorsi F, Djinovic R. Vacuum
physiotherapy after first stage buccal mucosa graft (BMG)
urethroplasty in children with proximal hypospadias. Int Braz J
Urol. 2020;46:1029-41.
11. Gomes CM, Favorito LA, Henriques JVT, Canalini AF, Anzolch
KMJ, de Carvalho Fernandes R, Bellucci CHS, Silva CS,
Wroclawski ML, Pompeo ACL, de Bessa J Jr. Impact of
COVID-19 on clinical practice, income, health and lifestyle
behavior of Brazilian urologists. Int Braz J Urol. 2020;46:104271.
12. Macedo A Jr., Ottoni SL, Garrone G, Liguori R, Mattos RM, da
Cruz ML. The GUD technique: glandar urethral disassembly.
An alternative for distal hypospadias repair. Int Braz J Urol.
2020;46:1072-74.

890

Luciano A. Favorito, MD, PhD
Unidade de Pesquisa Urogenital
da Universidade do Estado de Rio de Janeiro - UERJ,
Rio de Janeiro, RJ, Brasil
E-mail: lufavorito@yahoo.com.br

ARTICLE INFO
Luciano A. Favorito
http://orcid.org/0000-0003-1562-6068

Int Braz J Urol. 2020; 46: 689-90

Vol. 46 (6): 891-901, November - December, 2020

REVIEW ARTICLE

doi: 10.1590/S1677-5538.IBJU.2020.99.10

Is there a role for sacral neuromodulation in patients with
neurogenic lower urinary tract dysfunction?
_______________________________________________
Marcio Augusto Averbeck 1, Jorge Moreno-Palacios 2, Alejandro Aparicio 3
Coordenador de Neurourologia, Unidade de Videourodinâmica, Moinhos de Vento Hospital, Porto Alegre,
RS, Brasil; 2 Servicio de Urologia, Unidad de Alta Especialidad Centro Médico Nacional Siglo XXI, IMSS,
México, MX; 3 Clinica del Country, Bogota, Colombia
1

ABSTRACT

ARTICLE INFO

Purpose: To review current literature regarding sacral neuromodulation (SNM) for
neurogenic lower urinary tract dysfunction (NLUTD) focused on indications, barriers
and latest technological developments.
Material and Methods: A PubMed database search was performed in April 2020,
focusing on SNM and various neuro-urological conditions.
Results: SNM has been increasingly indicated for lower urinary tract dysfunction
(LUTD) in neuro-urological patients. Most studies are cases series with several
methodological limitations and limited follow-up, lacking standardized definition for
SNM clinical success. Most series focused on neurogenic overactive bladder in spinal
cord injured (incomplete lesions) and multiple sclerosis patients. Barriers for applying
this therapy in neurogenic LUTD were mainly related to magnetic resonance imaging
incompatibility, size of the implantable pulse generator (IPG), and battery depletion.
Newer technological advances have been made to address these limitations and will be
widely available in the near future.
Conclusions: SNM seems a promising therapy for neurogenic LUTD in carefully
selected patients with incomplete lesions. Further studies are still needed to define
which subgroups of neurological patients benefit the most from this minimally
invasive technique.

INTRODUCTION
Sacral neuromodulation (SNM) is an
established third-line treatment for idiopathic
lower urinary tract dysfunctions (LUTD) in patients who failed conservative therapies, such
as behavioral and pharmacological strategies.
SNM mechanism of action relates to the effects
of electrical stimulation on afferent and efferent nerve fibers connecting the bladder and
pelvic floor to spinal interneurons and central
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nerve system (CNS) (1). Since SNM influences
sacral afferents and modulates spinal cord reflexes and brain centers which control the lower
urinary tract (LUT), this therapy is usually indicated for patients whose neural system is intact
or is partially damaged. Most studies on SNM
focused on the role of this minimally invasive
treatment in patients presenting idiopathic overactive bladder (iOAB), chronic non-obstructive
urinary retention and chronic pelvic pain. However, there is increasing evidence to suggest
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that SNM may also be effective and safe in selected neurological patients presenting LUTD (1-3).
According to the International Continence Society (ICS), adult neurogenic lower urinary
tract dysfunction (ANLUTD) refers to ‘abnormal or
difficult function of the bladder, urethra (and/or
prostate in men) in mature individuals in the context of clinically confirmed relevant neurologic disorder’ (4). Neurogenic Overactive Bladder (nOAB)
is characterized by ‘urgency, with or without urgency urinary incontinence, usually with increased daytime frequency and nocturia in the setting
of a clinically relevant neurologic disorder with
at least partially preserved sensation’ (4). Neurogenic OAB is a common presentation of several
neurologic diseases, including CNS lesions (stroke,
Parkinson’s disease, tumors, etc.) and spinal cord
lesions. Studies on SNM for patients with neurological diseases tend to follow the same criteria used
for patients with idiopathic LUTD. Indications
have included refractory neurogenic detrusor overactivity (DO), urinary retention (UR) due to detrusor underactivity (DU) or detrusor sphincter
dyssynergia (DSD), and fecal incontinence (FI) (1).
This article aims to review the available evidence
on SNM for patients with distinct neurological diseases, highlighting current barriers and latest technological developments, which may impact the
urological practice.
MATERIALS AND METHODS
A PubMed database search was conducted
in April 2020 using the following Medical Subject
Heading (MeSH) terms: ‘sacral neuromodulation’
and either ‘neurogenic’ or ‘spinal cord’ or ‘multiple sclerosis’ or ‘Parkinson’ or ‘cerebrovascular
accident’ or ‘spinal bifida’ or ‘disk surgery’. Multiple free text searches were performed using the
following terms individually through all fields
of the records: ‘neuromodulation’, ‘neurogenic’,
and ‘neurogenic bladder’. The 2017-2019 abstract
volumes of the American Urological Association
(AUA), Society of Urodynamics, Female Pelvic
Medicine & Urogenital Reconstruction (SUFU),
European Association of Urology (EAU) and International Continence Society (ICS) were also retrieved and reviewed. The search was restricted to the

English language.
Available evidence on NLUTD
SNM for patients with neurological diseases is increasing, although it is an ‘off label’
indication and the Federal Drug Administration
(FDA) has not yet approved SNM for this specific
population. Most case series on SNM for neurogenic LUTD used staged procedures and test phase
success was defined as ≥50% symptom improvement in bladder and/or bowel diaries (1). According to available evidence, most neurological
patients who underwent SNM were at low risk for
upper urinary tract (UUT) deterioration. Reports
across the literature lacked standardized criteria
for patient selection, success definition, follow-up, which precluded performing comparations
and meta-analysis. SNM has been used in different neurological diseases, such as incomplete
sacral cord injury (SCI), multiple sclerosis (MS),
Parkinson´s disease (PD), cerebrovascular accident
(CVA), cerebral palsy (CP), and brain trauma (Level
of Evidence: III, Grade of Recommendation: C) (5).
SNM in Spinal Cord Injured (SCI) patients
SNM has been used mostly in patients
with incomplete spinal cord lesions. A recent meta-analysis shows success rates of 46% and 76%
for the test and permanent phases, respectively
(6). Adverse events included change in stimulation sensation, loss of efficacy, pain or spasticity
in the lower limbs, pain at the implantable pulse
generator site, adverse change in bowel function,
and wound infection.
Almost all the studies on SCI were case series (LE 4) (6). ICS best practice statement on SNM
recommends that SNM should be limited to ASIA
D and E in patients with preserved bladder filling
sensation (5). Success rate of SNM in patients with
upper motor neuron injury may be higher than in
patients with lower motor neuron injury, since the
former preserves afferent integrity and contractility of the detrusor (7).
SNM in Multiple Sclerosis (MS) patients
SNM has shown promising results in MS
patients who presented with DO and DSD, but a
low success rate has been reported for those pa-
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tients with UR due to neurogenic detrusor underactivity (8). According to a review by Puccini et
al. SNM test phase success rate was around 60%,
with a final subjective cure rate of 45% and a global satisfaction of 85% in patients with MS (9).
Median Expanded Disability Status Scale (EDSS)
at baseline was 5 in most studies. Complications
included primary failure (25%), perceived pain
and discomfort at the site of the IPG (25 to 56%,
and 40%, respectively), lead migration (11 to
20%), need for reoperations (6 to 50%), among
others (neuropathic pain, hypersensitivity to stimulation, and infections; 6 to 15%) (9). Usually, MS patients who are candidates for SNM
should have stable disease without an expected
requirement for frequent or routine magnetic
resonance imaging (MRI); patients with rapidly
progressive MS typically should not have SNM
systems implanted (5).
SNM for Parkinson’s Disease (PD)
A recent publication reported 20 PD patients, most of them (88%) presenting neurogenic DO and failure to antimuscarinics (median
age 74years). Test phase with percutaneous needle evaluation (PNE) was done in 6 patients
(30%), and the remaining 14 (70%) underwent
staged procedure with tined-lead electrodes
(10). Thirteen patients (65%) presented clinically
relevant response (>50% improvement) after a
median test phase duration of 8.7 days and received IPG implant. After a median follow-up of
20 months, only seven patients reported continuous storage LUTS improvement (>50% compared to baseline; intent-to-treat efficacy: 35%),
which favored staged procedures with tined-lead electrodes (PNE: 0% vs. Tined-Lead: 50%
improvement; p=0.05). Four device explantations
were performed (three due to loss of efficacy, and
one due to discomfort) (10).
SNM for spina bifida
The largest series on SNM for spinal bifida reported poor results and high rates of complications (11). Indications were FI or UI, constipation, UR, or a combination of these conditions.
Median number episodes of FI during the test

phase with PNE decreased significantly from 8.5
to 3.5. Only 3/10 (30%) patients had more than
50% improvement and proceed to the tined-lead
and IPG implant, which resulted in a good final
response in 2 patients.
SNM for other neurological diseases
Several series had reported outcomes of
SNM in patients with various neurological diseases and LUT dysfunction. Okafor et al. reported
a case series of 80 patients in which neurologic diagnoses were SCI in 28.8%, MS in 23.7%,
stroke in 15%, cerebral palsy in 12.5%, peripheral nervous system disorders in 12.5%, and PD in
7.5% (12). Urgency urinary incontinence was the
primary indication for SNM in 50 (62.5%). Progression to stage 2 SNM was 90%. Revision rates
were 46%, with an explantation rate of 33% (most
common reason was loss of efficacy). The authors
concluded that specific neurologic diagnosis was
not predictive of SNM success, revision, or explantation rates.
Kessler et al. performed a systematic review on SNM for NLUTD (studies published up to
2010) and reported pooled success rate of 68% for
the test phase and of 92% for permanent SNM, as
well as a pooled adverse event rate of 0% or the
test phase and of 24% for permanent SNM. Stratifying the outcomes by neurological disease, test
phase was successful in 42% for CVA, 100% for
CP, 60% for disk disease, and 83% for pelvic surgery. Successful outcomes until the last follow-up
after permanent neuromodulation implant was
60% for CVA, 100% CP, 61% pelvic surgery and
56% for disk disease (2).
Main outcomes of recently published studies (2011-2019) (8, 10-12, 13-24) on SNM for
NLUTD are presented in Table-1.
Main barriers and latest developments
Some of the characteristics of the current
SNM devices may limit their use in the urological
practice, especially for neuro-urological patients.
Size

Although the IPG is generally well tolerated in the gluteal region, thin patients may feel
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Table 1 - Studies on SNM for NLUTD (published from 2011 to 2019).
Reference and level of
evidence (LE)

Year
Study
type

Underlying
neurological
disease
(indication for
SNM)

N

Definition of
Success during test
phase

Outcomes

2011
RCS
Casecontrol
study

Patients with or
without prior
spinal surgery
(OAB, NOR)

32

≥ 50% symptom
improvement in
bladder diaries

Clinical success achieved in selected
patients with LUTS and a history of
spinal surgery; urge incontinence less
likely to improve. Mean follow-up of 2.3
years; Complications not reported

Lombardi et al. (14)
LE 4

2011
PCS

Incomplete
spinal cord
lesions
(OAB and/or
NOR)

75

≥ 50% symptom
improvement in
bladder and bowel
diaries

14/37 (38%) subjects with two
functional pelvic dysfunctions
maintained notable clinical
improvement with a median follow-up
>3 years

Chaabane et al. (15)
LE 4

2011
RCS

Various
neurological
diseases*
(OAB in 34, NOR
in 15, NOR+DO
in 13)

62*

Clinical and
urodynamic
improvement ≥
50% and symptom
recurrence after
stopping stimulation

41 (66.1%) had more than 50%
improvement on urodynamic evaluation
and bladder diary and 37 were
implanted. With a mean follow-up of
4.3 ± 3.7 years, results were maintained
in 28 (75.7%). SNM failed on average
12.0 ± 12.4 months after implantation

Minardi et al. (8)
LE 4

2012
RCS

MS
(OAB, NOR)

25

> 50% symptom
improvement in
bladder diaries
and/or >50%
decrease in daily
catheterizations and
increase in voided
volumes

15 (60%) patients received the IPG.
After a mean follow-up of 61.2 months,
10 patients still had a functioning
device. SNM did not help MS patients
with urinary retention due to detrusor
underactivity.

Lansen-Koch et al.
(11)
LE 4

2012
RCS

Spina bifida
(Fecal or urinary
incontinence,
constipation,
NOR or a
combination)

10

≥ 50% symptom
improvement

Only 3/10 (30%) patients succeeded
and received the permanent IPG. In
one patient the electrode could not be
implanted; .one patient developed skin
erosion at the stimulator site in the
buttock, requiring replacement to the
abdomen.

Groen et al. (16)
LE 4

2012
RCS

Spina bifida
(Unclear pattern
of NLUTD; 2
patients with UI)

3

≥ 50% symptom
improvement

The IPG was removed in all 3 patients
due to disappointing results (time
from implantation to removal was not
reported).

Arlen et al. (13)
LE 4
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Peters et al. (3)
LE 4

2013
PCS

NLUTD (Stroke
in 17, MS in
13, PD in 10,
incomplete SCI
in 4, and others)

71

≥ 50% symptom
improvement in
bladder diaries

63 of 71 (88.7%) with a neurological
disease and 241 of 269 (89.6%) without
a neurological disease received the IPG
(P = .82). Complications, revisions/
explants, and reprogramming sessions
were similar in the 2 groups

Lombardi et al. (17)
LE 4

2013
RCS

Incomplete SCI
(ASIA C or D)
(NOR)

77

50% reduction
of volume per
catheterization
and number of
catheterizations per
day

11/29 patients (31%) reached a BCI
> 100. Most voided with Valsalva
maneuver, with vesical pressure 7295cm H20. 10/29 patients became
nonresponsive in a mean follow-up of
54 months.

Andretta et al. (18)
LE 4

2014
RCS

MS
(Storage in 41%,
voiding in 24%,
mixed in 35%)

17

Not stated

75% had significant and lasting
improvement in LUTS and in quality
of life. SNM was discontinued after a
mean time of 66 months due to disease
progression in 2 cases and loss of
efficacy in 3.

Lombardi et al. (19)
LE 2b

2014
PCS

Incomplete SCI
(NOR)

50

Concomitant
reduction by at least
50% of volume per
catheterization and
catheterizations per
day

36 patients received the IPG. Significant
increase in urinary flow and decrease
in residual urine were documented.
11/34 patients at follow-up were
‘inconstant responders’, as they
returned to baseline symptoms but
responded again with an implant on the
contralateral S3.
All but one failure occurred more than 3
years after the previous implant.

Chen et al. (20)
LE 4

2015
RCS

Incomplete SCI
(Neurogenic
bladder
and bowel
dysfunction)

23

At least 50% clinical
improvement
(bladder diary,
residual volume
and the Wexner
questionnaire for
constipation)

IPG implanted in 13 (56.5%) patients,
including 4 who still used intermittent
catheterization. During a mean followup of 17.5 months, 1 patient failed
and 1 patient developed bilateral
vesicoureteral reflux.

Engeler et al. (21)
LE 4

2015
PCS

MS (OAB, or
LUTS caused
by detrusor
underactivity
or detrusor
sphincter
dyssynergia, or
both)

17

>70 % improvement
in voiding and
storage symptoms
on voiding diary

At 3 years of follow-up, voided volume
improved from 125 to 265 mL, post
void residual from 170 to 25 mL,
micturition frequency from 12 to 7/day
and number of UI episodes/day from
3 to 0. Satisfaction was 80%. Loss of
clinical benefit in 2 patients; there were
no major complications.

895

IBJU | NEUROMODULATION IN PATIENTS WITH NEUROGENIC LOWER URINARY TRACT DYSFUNCTION?

Wöllner et al. (22)
LE 4

2016
RCS

Various
neurological
diseases
Incomplete SCI
in 35 patients
(70%)
(Neurogenic
DO, neurogenic
urinary retention)

50

Objective
improvement of
voiding frequency
and daily pad
usage, or post-void
residual urine.

IPG implanted in 35 patients (70%). In
26 patients with refractory DO, daily
frequency was reduced from 9 to 6,
and pad use was improved from 2.6
to 0.6/day; nine patients with NOR had
post void residue reduced from 370 to
59 mL; At the last follow-up, SNM was
in use in 32 (64%) patients.

Okafor et al. (12)
LE 4

2016
RCS

Various
neurological
diseases

80**

Not stated

Progression to stage 2 SNM was
90%. Revision rate=46%; Explantation
rate=33% (most common reason was
loss of efficacy).

Greenberg et al. (23)
LE 4

2019
RCS

Parkinson
Disease

14

≥ 50% symptomatic
improvement

IPG implanted in 8 patients.
Decreased urinary frequency up to 18
months compared to baseline: 7.70±8
voids/24 hours vs. 15.6±2.2 voids/24
hours (p<0.05). No patients required
explantation of their SNM device.

Sharifiaghdas (24)
LE 4

2019
RCS

Spinal
dysraphism in
6 and traumatic
spinal cord in 2

8

≥ 50% reduction
of UI, in urinary
frequency, post-void
residual volume and
need for intermittent
catheterization

Positive clinical response was achieved
in seven (85%) at a mean follow-up of
14.25 months. Three patients became
capable to stop clean intermittent
catheterization

Peyronnet et al.(10)
LE 4

2019
RCS

Parkinson´s
Disease

20

≥ 50% reduction in
storage symptoms

IPG implanted in 13 patients, 7 patients
still presented response at 20-month
follow-up. Four explanations of the
device were performed due to loss of
efficacy (n= 3) and ‘discomfort’ (n=1).

RCS = retrospective case series; P = permanent sacral neuromodulation; T = test phase; PCS = prospective cohort study; NR = not reported; CR = case report; LE = level
of evidence; OAB = overactive bladder syndrome; NON = non-obstructive retention; DO = detrusor overactivity; DSD = detrusor-sphincter dyssynergia; SNM = sacral
neuromodulation; LUTS = lower urinary tract symptoms; NLUTD = neurogenic lower urinary tract dysfunction; BCI = bladder contractility index, MS = multiple sclerosis,
PD = Parkinson’s disease, SCI = spinal cord injury, IPG = implantable pulse generator; UI = urinary incontinence.
* n = 62 patients: Multiple sclerosis = 13; Incomplete spinal cord injury = 13; Peripheral neuropathy = 8; Parkinson’s disease = 4; Myelitis/encephalitis = 4; Stroke = 4;
Acquired brain injuries = 3; Cerebral palsy = 2; Central nervous system tumor = 2; other = 9.
**n= 80 patient: SCI = 23; MS = 19; Stroke = 12; cerebral palsy = 10; peripheral nervous system disorders = 10; PD = 6.
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the device under the skin and report discomfort
when lying down, which does not improve when
the stimulation is turned off. In selected cases a
reoperation might be needed, in order to release
the pseudocapsule surrounding the generator (25).
This unusual complication can be avoided by the
use of smaller generators that are better suited to
the subcutaneous tissue.
Newer devices have a significantly reduced
size, which facilitates implantation and theoretically
increases tolerance to it. Such advance was only
possible due to IPG rechargeable capacities. Until recently, Interstim™ II (Medtronic, Minneapolis,
MN, USA) was the sole device on the market used
to deliver SNM. Actual size of the non-rechargeable
InterStim™ II system is 14cm3, while the rechargeable Axonics r-SNM™ (Axonics Modulation Technologies, Inc., Irvine, CA) system is 5.5cm3. The newer
InterStim™ Micro technology (2.8cm3) had a volume
reduction of about 80% when compared to the standard InterStim™ II system and is approximately 49%
smaller in comparison to the Axonics rechargeable
SNM device (26) (Figures 1 and 2).
Nevertheless, smaller implantable generators may also impose specific barriers to obese pa-

tients. As the distance and angle between IPG and
recharger may change over time due to weigh gain,
recharging sessions might be hindered. Twiddler’s
syndrome is another potential complication. First
described in 1968, pacemaker twiddler’s syndrome
refers to permanent malfunction of an implantable
device due to patient’s manipulation of the pulse
generator. The sequence of symptoms begins with
the patient’s deliberate or subconscious spinning
of the pacemaker’s pulse generator in a capacious
pocket, which may result in subsequent dislodging
of the leads (27).
Infection
Fortunately, pocket infection is not a frequent complication (3-10%) (28). Risk factors have
been proposed, such as comorbidities, longer duration of test phase (stage 1), need for surgical reinterventions and pocket hematoma. So far, there is
no clear evidence whether a history of neurological
disease would be a risk factor for infection (29).
For high-risk cases (e.g. renal insufficiency, diabetes mellitus, systemic anticoagulation
with heparin, warfarin or novel oral anticoagulants, chronic corticosteroid use, prior lead or IPG

Figure 1 - Size difference between the InterStim™ II (non-rechargeable) and the InterStim™ Micro (rechargeable) implantable
pulse generators.
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Figure 2 - Axonics r-SNM™ implantable pulse generator (A) and patient therapy controller (B).
A

B

site infection), Kolek et al. proposed protecting the
generator by wrapping it in an absorbable mesh
bag impregnated with minocycline and rifampicin known as TYRX™ (Medtronic, Minneapolis,
MN) already used and tested in cardiac pacemaker
implants (30). However, such strategy has not yet
been reported in SNM patients.
Magnetic resonance imaging (MRI)
MRI in the presence of an implanted electrode nearby a sacral nerve root can theoretically
cause lead migration or heating, which may result in painful stimulation, damage to the whole
SNM system or to the nerve itself (31). Guzman-Negron et al. sought to determine the safety of
SNM in patients during lumbosacral 1.5 Tesla MRI
and found no significant adverse events in 11 patients implanted with a Medtronic InterStim™ II
device (32). Lower back pain, which was noted by
6 patients, was the most common indication for
imaging. Immediately after magnetic resonance
imaging only 1 patient reported mild discomfort
during imaging at the site of the implantable pulse
generator. This discomfort was present only during the scan and not afterward. Therapeutic efficacy of sacral neuromodulation was unchanged 1
month after imaging (32).
In neurological subpopulations, such as
MS, the lack of MRI compatibility has been considered a relative contraindication to SNM even
though clinical benefits have been demonstrated
(5). It is estimated that half of the patients with

neuromodulation devices and pacemakers will
need a MRI study over lifetime. Actually, 23% of
device explantations are currently done for this
reason (32).
It has been shown that in most cases the
use of RNM of 1.5 Tesla in the head area is safe
and can be performed (33). In September 2019,
FDA approved the Axonics r-SNM™ System for
full-body 1.5 Tesla MRI scans. This differs from
the recommendation for the standard InterStim™
II device, which is only approved for 1.5 T head
MRI. Medtronic has recently received CE Mark approval for its InterStim™ Micro neurostimulator
and InterStim™ SureScan MRI leads in January
2020. By making full-body MRI scans possible,
this new technology has increased accessibility to
sacral neuromodulation (SNM) therapy for European patients. The SureScan leads, which will be
used in both the InterStim™ Micro system and in
future implants of the existing recharge-free InterStim™ II, are designed to allow for full-body
1.5 and 3 Tesla MRI-conditional scans. Medtronic
claims that it is the only company in Europe to
provide patients with a choice between rechargeable and recharge-free systems, which are both
full-body MRI-conditional.
Battery

In current non-rechargeable systems, the
need for IPG replacement over time may be seen
as a technological limitation. Usually, when the
battery runs out, the entire generator must be re-
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placed leading to cost overruns. A new generation
of rechargeable IPGs has been developed, which
allows a significant extension of the life of the
device. The Axonics® Sacral Neuromodulation (r-SNM™) System, inclusive of a rechargeable IPG,
is designed, tested, and validated for at least 15
years performance in the body. The r-SNM™ system has initially received regulatory approval in
Europe, Canada, and Australia for the treatment
of overactive bladder, non-obstructive urinary retention, and fecal incontinence (34). As mentioned
above, Medtronic has also got approval in Europe for its rechargeable system (InterStim™ Micro).
Rechargeable systems should be charged every 2
to 3 weeks and allows high-energy to be used (34).
Although some of the new advantages of
the devices that are on the way are very promising, it is still not very clear how to choose the
ideal candidate for each of them. Rechargeable
devices provide a longer battery life, which can
last up to 15 years (compared to 5 to 7 years for
non-rechargeable batteries), so they can sometimes exceed the patient’s life expectancy. On the
other hand, recharging process requires training
and manual skill on the part of the patient, being
determining factors for proper functioning. With
the use of new standardized SNM implantation techniques, battery depletion rate has been reduced,
which could extend its useful life without the need
for rechargeable devices (35). It must be recognized
that rechargeable devices impose more frequent
interaction between the patient and the equipment,
which is avoided with a properly configured non-rechargeable device, as the patient usually forgets
about the implanted device and underlying disease. Therefore, the ideal patients for a rechargeable
device must be carefully chosen, paying attention
to factors such as life expectancy, the ability to
handle the equipment, the location and size of the
required pocket, and the need for high-energy use
(mainly in the management of chronic pain and
neurogenic LUTD), which can compromise IPG
useful life.

geneous populations, which are incompletely characterized in terms of severity of neurologic impairment, lacking standardized definitions of success and
follow-up. Newer technologies, such as rechargeable
and MRI-compatibility devices, may help overcome
well-known barriers to the dissemination of the SNM
in neuro-urological patients. Further prospective
studies with larger sample sizes, appropriate disease classification, standardized definitions of success,
and longer follow-up with special attention to failure and complication rates are still needed to define
which subgroups of neurological patients benefit the
most from this minimally invasive technique.

CONCLUSIONS

7.

Available studies on SNM for neurogenic
LUTD are based on small sample sizes and hetero-
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ABSTRACT

ARTICLE INFO

Purpose: Various surgical options are available for large proximal ureteral stones, such
as extracorporeal shock wave lithotripsy (ESWL), ureteroscopic lithotripsy (URSL),
percutaneous nephrolithotomy (PCNL) and laparoscopic ureterolithotomy (LU). However,
the best option remains controversial. Therefore, we conducted a network meta-analysis
comparing various surgical treatments for proximal ureteral stones ≥10mm to address
current research deficiencies.
Materials and methods: We searched PubMed, Ovid, Scopus (up to June 2019), as well
as citation lists to identify eligible comparative studies. All clinical studies including
patients comparing surgical treatments for proximal ureteral stones ≥10mm were included.
A standard network meta-analysis was performed with Stata SE 14 (Stata Corp, College
Station, TX, USA) software to generate comparative statistics. The quality was assessed
with level of evidence according to the Oxford Centre for Evidence-based Medicine and
risk of bias with the Cochrane Collaboration’s Review Manager (RevMan) 5.3 software.
Results: A total of 25 studies including 2.888 patients were included in this network metaanalysis. Network meta-analyses indicated that LU and PCNL had better stone-free rates
and auxiliary procedures. PCNL could result in major complications and severe bleeding.
In initial stone-free rate, final stone-free rate, and auxiliary procedures results, SUCRA
ranking was: LU> PCNL> URSL> ESWL. In Clavien Dindo score ≥3 complications, SUCRA
ranking was: LU> ESWL> URSL> PCNL. In fever, SUCRA ranking was: ESWL> LU> URSL>
PCNL. In transfusion, SUCRA ranking was: LU> URSL> ESWL> PCNL. In Cluster analysis,
LU had the highest advantages and acceptable side effects. Considering the traumatic
nature of PCNL, it should not be an option over URSL. ESWL had the lowest advantages.
Conclusions: LU have the potential to be considered as the first treatment choice of proximal
ureteral stone ≥10mm.

INTRODUCTION
Urolithiasis is one of the most common health care burdens in the daily lives of working-age
people (1). Ureteral stones with a diameter of less
than 6mm are generally considered to be associa-
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ted with spontaneous passage, while stones with a
diameter of more than 10mm are less likely to pass
spontaneously (2). So, large ureteral stones above 10mm require further intervention. Due to the
long distance, the proximal ureteral stones are not
easy to pass, and it is easier to form a stone stre-
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et. In addition, approaching proximal ureter and
stone migration are two major challenges for ureteroscopy. Therefore, the treatment of large proximal ureteral stones is more difficult. With the
development of medical equipment and improved skills, various techniques can be used to treat
large ureteral stones, especially the proximal ureteral stones. Among various treatments of proximal ureteral stones, such as extracorporeal shock
wave lithotripsy (ESWL), ureteroscopic lithotripsy (URSL), percutaneous nephrolithotomy (PCNL)
and laparoscopic ureterolithotomy (LU), the best
choice remains controversial (3-5). According to
the EAU Guidelines, ESWL remains the first line
treatment modality for ureteral stones less than
2cm, because of its non-invasive nature (6). However, large impacted proximal ureteral stones
could be related with lower stone-free rate. URSL
has been increasingly used to treat proximal ureteral stones. Due to the risk of stone migration,
there is still a debate on its efficacy (7). It has
been reported that both PCNL and LU have higher efficacy despite the more complicated surgical procedures and more complications (8, 9).
A number of studies have investigated
the efficacy and safety of different surgical treatments for large proximal ureteral stones. However, the best way to treat the large proximal
ureteral stones remains to be determined. Therefore, we performed a network meta-analysis to
compare the stone-free rate and complications
of various surgical treatments of large proximal
ureteral stones.
MATERIALS AND METHODS
Literature search
We performed a systematic review up to
June 2019 in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analysis Statement. Research papers from PubMed, Ovid and Scopus databases were searched
to identify eligible studies. The search strategy
was “(proximal ureteral stone OR proximal ureteral calculi OR upper ureteral stone OR upper
ureteral calculi OR upper ureterolithiasis) AND
(extracorporeal shock wave lithotripsy OR ESWL
OR ureteroscopy OR ureterolithotripsy OR ure-

terolithotomy OR laparoscopy OR laparoscopic
ureterolithotomy OR percutaneous nephrolithotomy OR PCNL OR surgery)”.
Inclusion and exclusion criteria
Inclusion criteria: (1) original studies
comparing different surgical treatments for proximal ureteral stones; (2) proximal ureteral stones ≥10mm; (3) studies reported in English language; (4) adult patients only; (5) the outcomes
should include stone-free rate, auxiliary procedures, transfusion, fever and other complications. Exclusion criteria: (1) studies without
primary data, such as reviews, commentaries,
conference abstracts; (2) duplicated publications;
(3) no sufficient data; (4) combined with middle
or distal ureteral stones; (5) previously failed interventions or combined with infections. These
studies were performed in compliance with the
Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) statement. (Supplementary Table-1).
Data extraction
Two authors (YW and XC) independently extracted data using a predefined standard
data extraction form. Any discrepancy was resolved by discussion with a third reviewer (JL).
The following data were extracted: baseline demographics (age, gender and stone size), primary
outcomes (initial and final stone-free rate) and
secondary outcomes (auxiliary procedures, fever,
transfusion and Clavien Dindo score ≥3 complications). The initial stone-free rate was defined
as stone-free rate after first procedure, while the
final stone-free rate was defined as stone-free
rate after final procedure. The surgical treatments
in this study included extracorporeal shock
wave lithotripsy (ESWL), ureteroscopic lithotripsy (URSL), ureteroscopic lithotripsy-retrograde
intrarenal surgery (URSL-RIRS), percutaneous
nephrolithotomy (PCNL), mini-percutaneous
nephrolithotomy (mPCNL), and laparoscopic ureterolithotomy (LU). There were not enough studies about URSL-RIRS, and mPCNL In addition,
due to similar risk of complications and surgical
outcomes, we combined mPCNL with PCNL, and
URSL-RIRS with URSL.
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Risk of bias evaluation
The Cochrane Collaboration’s Risk of Bias
tool was used to evaluate the quality of each study
(10). It includes seven domains: random sequence generation, allocation concealment, blinding
of participants, blinding of outcome assessment,
incomplete outcome data, selective reporting
and other bias. The risk of bias graph and risk
of bias summary were conducted using Cochrane Collaboration’s Review Manager (RevMan) 5.3
software (Cochrane Collaboration, Oxford, UK).
Quality assessment
The quality of included studies was assessed by level of evidence according to the Oxford
Centre for Evidence-based Medicine.
Statistical analysis
A Bayesian network meta-analysis was
performed to compare different surgical treatments with each other using Stata SE 14 (Stata
Corp, College Station, TX, USA). A standard network model was established and the OR with
95% confidence intervals (CIs) of each parameter
were worked out. Network forest plots and loop
inconsistency test were employed to determine the
global consistency. In addition, the node-splitting
method was used to identify the consistency between direct and indirect evidences. When the
node-splitting results were p >0.05, the consistency model was executed. The surface under the
cumulative ranking (SUCRA) was used to assess
the probability that each intervention is the most
effective or safest surgical treatment based on Bayesian approach. The larger the SUCRA value, the greater the probability of being effective (11). Cluster
analysis was applied on the SUCRA scores to evaluate the efficacy and tolerability. Networ funnel plots
were examined to evaluate publication bias.
RESULTS
Overall, 25 studies including 2.888 patients were included in this network meta-analysis (Figure-1) (12-36). The baseline characteristics
and the risk of bias for the included 25 studies are
displayed in Table-1 and Figure-2, respectively.

There were sixteen RCT studies (13-16,
21-26, 29, 31, 33-36) and nine non-RCT studies
(12, 17-20, 27, 28, 30, 32) included in this study (Table-1). Twenty three studies reported URSL,
making it the most commonly used treatment (1230, 33-36). Thirteen studies reported LU (24-36),
twelve studies reported ESWL (21-21, 33, 34), and
six studies reported PCNL (22, 23, 31, 32, 35, 36).
Twenty four studies reported initial stone-free
rate (12-14, 16-36). Twelve studies reported final
stone-free rate (12, 19-27, 33, 35). Twenty one
studies reported auxiliary procedures (12-15, 1727, 29, 30, 32, 33, 35, 36). Twenty three studies
reported Clavien Dindo score ≥3 complications
(12, 13, 15, 17-36). Eleven studies reported fever
(12, 13, 22, 26-28, 30-32, 34, 36). Eight studies
reported transfusion (15, 21, 27, 28, 30-32, 36).
The network maps of the included studies reported
the primary outcomes (initial and final stone-free
rate) and secondary outcomes (auxiliary procedures, fever, transfusion and Clavien Dindo score ≥3
complications) are shown in Figure-3.
The results showed no significant difference in terms of initial stone-free rate, final
stone-free rate, auxiliary procedures, Clavien Dindo score ≥3 complications, fever and transfusion
(all p >0.05) (Supplementary Figure-1). The node-splitting results showed consistency between all
the direct and indirect evidences (all p >0.05) (Table-2). The loop inconsistency test results showed
that all direct and indirect evidences were consistent in each parameter. So, the consistency model
was used for further analysis (all 95% CIs including 0) (Supplementary Figure-2).
The network meta-analysis and SUCRA
rank were performed in the six parameters. For
initial stone-free rate, LU had the highest SUCRA
score, followed by PCNL. While, ESWL had the lowest SUCRA score. Both LU and PCNL were more
effective than URSL or ESWL, and URSL was more
effective than ESWL (p <0.05). However, the difference between LU and PCNL was not statistically
significant (p >0.05). So, we could not draw the
conclusion that LU was more effective than PCNL.
The SUCRA outcome for initial stone-free rate indicated the following ranking: LU> PCNL> URSL>
ESWL. For final stone-free rate, the SUCRA rank
was the same as initial stone-free rate except for
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Supplementary Table 1 - PRISMA NMA Checklist of Items to Include When Reporting A Systematic Review Involving a
Network Meta-analysis.
Section/Topic

Item
#

Checklist Item

Reported on
Page #

1

Identify the report as a systematic review incorporating a network meta-analysis
(or related form of meta-analysis).

1

2

Provide a structured summary including, as applicable:
Background: main objectives
Methods: data sources; study eligibility criteria, participants, and interventions;
study appraisal; and synthesis methods, such as network meta-analysis.
Results: number of studies and participants identified; summary estimates with
corresponding confidence/credible intervals; treatment rankings may also be
discussed. Authors may choose to summarize pairwise comparisons against a
chosen treatment included in their analyses for brevity.
Discussion/Conclusions: limitations; conclusions and implications of findings.
Other: primary source of funding; systematic review registration number with
registry name.

2

Rationale

3

3

Objectives

4

Describe the rationale for the review in the context of what is already known,
including mention of why a network meta-analysis has been conducted.
Provide an explicit statement of questions being addressed, with reference to
participants, interventions, comparisons, outcomes, and study design (PICOS).

TITLE
Title

ABSTRACT
Structured summary

INTRODUCTION

3, 4

METHODS
Protocol and registration

5

Eligibility criteria

6

Information sources

7

Search

8

Study selection

9

Data collection process

10

Indicate whether a review protocol exists and if and where it can be accessed
(e.g., Web address); and, if available, provide registration information, including
registration number.
Specify study characteristics (e.g., PICOS, length of follow-up) and report
characteristics (e.g., years considered, language, publication status) used
as criteria for eligibility, giving rationale. Clearly describe eligible treatments
included in the treatment network, and note whether any have been clustered or
merged into the same node (with justification).
Describe all information sources (e.g., databases with dates of coverage, contact
with study authors to identify additional studies) in the search and date last
searched.
Present full electronic search strategy for at least one database, including any
limits used, such that it could be repeated.
State the process for selecting studies (i.e., screening, eligibility, included in
systematic review, and, if applicable, included in the meta-analysis).
Describe method of data extraction from reports (e.g., piloted forms,
independently, in duplicate) and any processes for obtaining and confirming data
from investigators.
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Data items

11

List and define all variables for which data were sought (e.g., PICOS, funding
sources) and any assumptions and simplifications made.

6

Geometry of the
network

S1

6, Table-1

Risk of bias within
individual studies

12

Summary measures

13

Planned methods of
analysis

14

Assessment of
Inconsistency

S2

Risk of bias across
studies

15

Describe methods used to explore the geometry of the treatment network under
study and potential biases related to it. This should include how the evidence
base has been graphically summarized for presentation, and what characteristics
were compiled and used to describe the evidence base to readers.
Describe methods used for assessing risk of bias of individual studies (including
specification of whether this was done at the study or outcome level), and how
this information is to be used in any data synthesis.
State the principal summary measures (e.g., risk ratio, difference in means). Also
describe the use of additional summary measures assessed, such as treatment
rankings and surface under the cumulative ranking curve (SUCRA) values, as well
as modified approaches used to present summary findings from meta-analyses.
Describe the methods of handling data and combining results of studies for each
network meta-analysis. This should include, but not be limited to:
•
Handling of multi-arm trials;
•
Selection of variance structure;
•
Selection of prior distributions in Bayesian analyses; and
•
Assessment of model fit.
Describe the statistical methods used to evaluate the agreement of direct and
indirect evidence in the treatment network(s) studied. Describe efforts taken to
address its presence when found.
Specify any assessment of risk of bias that may affect the cumulative evidence
(e.g., publication bias, selective reporting within studies).

Additional analyses

16

Describe methods of additional analyses if done, indicating which were prespecified. This may include, but not be limited to, the following:
•
Sensitivity or subgroup analyses;
•
Meta-regression analyses;
•
Alternative formulations of the treatment network; and
•
Use of alternative prior distributions for Bayesian analyses (if applicable).

7

Study selection

17

Give numbers of studies screened, assessed for eligibility, and included in the
review, with reasons for exclusions at each stage, ideally with a flow diagram.

8, Fig 1

Presentation of network
structure
Summary of network
geometry

S3

Provide a network graph of the included studies to enable visualization of the
geometry of the treatment network.
Provide a brief overview of characteristics of the treatment network. This may
include commentary on the abundance of trials and randomized patients for
the different interventions and pairwise comparisons in the network, gaps of
evidence in the treatment network, and potential biases reflected by the network
structure.
For each study, present characteristics for which data were extracted (e.g., study
size, PICOS, follow-up period) and provide the citations.

8, and Fig 3

6, 7,
Figure-2
7

7

7

6, 7

RESULTS†

S4

Study characteristics

18

Risk of bias within
studies

19

Present data on risk of bias of each study and, if available, any outcome level
assessment.
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8, 9, 10, Fig
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8, 9, 10,
and Table-1
Figure-2
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Results of individual
studies

20

For all outcomes considered (benefits or harms), present, for each study: 1)
simple summary data for each intervention group, and 2) effect estimates
and confidence intervals. Modified approaches may be needed to deal with
information from larger networks.

8, 9, 10,
Figure-4,
Figure-5,
and
Figure-6

Synthesis of results

21

Present results of each meta-analysis done, including confidence/credible
intervals. In larger networks, authors may focus on comparisons versus a
particular comparator (e.g. placebo or standard care), with full findings presented
in an appendix. League tables and forest plots may be considered to summarize
pairwise comparisons. If additional summary measures were explored (such as
treatment rankings), these should also be presented.

8, 9, 10,
Table-2

Exploration for
inconsistency

S5

Describe results from investigations of inconsistency. This may include such
information as measures of model fit to compare consistency and inconsistency
models, P values from statistical tests, or summary of inconsistency estimates
from different parts of the treatment network.

8, 9, Suppl.
Figure-1,
and Suppl.
Figure-2

Risk of bias across
studies

22

Present results of any assessment of risk of bias across studies for the evidence
base being studied.

8, 9, and
Figure-2

Results of additional
analyses

23

Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses,
meta-regression analyses, alternative network geometries studied, alternative
choice of prior distributions for Bayesian analyses, and so forth).

10, and
Figure-7

Summary of evidence

24

Summarize the main findings, including the strength of evidence for each main
outcome; consider their relevance to key groups (e.g., healthcare providers,
users, and policy-makers).

11, 12, 13

Limitations

25

Discuss limitations at study and outcome level (e.g., risk of bias), and at review
level (e.g., incomplete retrieval of identified research, reporting bias). Comment
on the validity of the assumptions, such as transitivity and consistency.
Comment on any concerns regarding network geometry (e.g., avoidance of
certain comparisons).

13

Conclusions

26

Provide a general interpretation of the results in the context of other evidence,
and implications for future research.

14

27

Describe sources of funding for the systematic review and other support (e.g.,
supply of data); role of funders for the systematic review. This should also include
information regarding whether funding has been received from manufacturers
of treatments in the network and/or whether some of the authors are content
experts with professional conflicts of interest that could affect use of treatments
in the network.

None

DISCUSSION

FUNDING
Funding

PICOS = population, intervention, comparators, outcomes, study design.
* Text in italics indicateS wording specific to reporting of network meta-analyses that has been added to guidance from the PRISMA statement.
† Authors may wish to plan for use of appendices to present all relevant information in full detail for items in this section.
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Figure 1 - PRISMA flow diagram detailing the search strategy and identification of studies included in data synthesis.

the difference between URSL and ESWL (p >0.05).
For auxiliary procedures, the SUCRA rank was the
same as final stone-free rate (Figure-4).
Both LU and PCNL were more effective for
the initial stone-free rate, final stone-free rate and
auxiliary procedures. However, the adverse events
should be considered before making a decision.
For Clavien Dindo score ≥3 complications, LU
had the highest SUCRA score, followed by ESWL.
While, PCNL had the lowest SUCRA score. LU was
more effective than PCNL (p <0.05). The SUCRA
outcome for Clavien Dindo score ≥3 complications
indicated the following ranking: LU> ESWL>
URSL> PCNL. For fever, ESWL had the highest
SUCRA score, followed by LU. URSL and PCNL
had almost the same SUCRA score. However, the

difference did not reach statistical significance (p
>0.05). The SUCRA ranking was as following:
ESWL> LU> URSL> PCNL. For transfusion, LU
had the highest SUCRA score, followed by URSL
and ESWL. While, PCNL had the lowest SUCRA score. LU was more effective than PCNL
(p <0.05). The SUCRA ranking was: LU> URSL>
ESWL> PCNL (Figure-5).
Based on the results above, more effective
surgical treatment may be associated with higher
complications. How to choose the best treatment
still needs further analysis. Cluster analysis results
indicated that LU had the highest advantages and
acceptable side effects. It is hard to evaluate the
advantages of URSL and PCNL. However, considering the traumatic nature of PCNL, it should not
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Table 1 - Characteristics of the enrolled studies for this meta-analysis.
Category

ESWL vs URSL

Study

Khalil, et al.
2013 (12)

Lee, et al.
2006 (13)

Salem, et al.
2009 (14)

Kumar, et al.
2013 (15)

Manzoor, et
al. 2013 (16)

Tawfick, et al.
2010 (17)

Wu, et al.
2004 (18)

Wu, et al.
2005 (19)

Lam, et al.
2002 (20)

Rabani, et al.
2012 (21)

URSL vs PCNL

Qi, et al.
2014 (22)

Sun 2008, et
al. (23)

Study design

LE

n-RCT

4

RCT

RCT

RCT

RCT

n-RCT

n-RCT

n-RCT

n-RCT

RCT

RCT

RCT

2b

2b

2b

2b

4

4

4

4

2b

2b

2b

Study

Follow-up

Definition of stone-

region

time

free

Kuwait

3 months

Complete removal

China

Egypt

India

Pakistan

Egypt

China

China

USA

Iran

China

China

Final
procedures

3 months

3 months

Not stated

1 month

1 month

4 weeks

3 months

1 month

1 month

1 month
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Gender

Age

Stone size

(male, n)

(years)

(mm)

ESWL

31, 37

37.1±8.8

13.2±2.9

URSL

37, 45

35.2±10.4

13.4±2.7

ESWL

19, 22

54.2±16.7

17.9±3.9

URSL

16, 20

48.5±13.3

18.5±2.9

ESWL

27, 42

36.4±4.5

12.5±2.3

URSL

30, 48

36.7±7

12.2±2

ESWL

20, 37

37.3±2.2

15.2±1.3

URSL

21, 41

36.3±2.3

15.3±1.2

ESWL

NA

44.3±10.1

10.8±4.3

URSL

NA

45.4±13.2

11.3±3.7

ESWL

54, 71

NA

13.4±0.3

URSL

61, 76

NA

15.1±0.4

ESWL

34, 41

NA

12.8±0.4

URSL

34, 39

NA

15.1±0.5

ESWL

41, 51

51.5±1.9

12.1±0.3

URSL

43, 56

53.8±1.5

17±0.7

ESWL

14, 20

45.4±5

12.6±2.5

URSL

12, 14

39.6±7

11.1±2.5

ESWL

NA

NA

17.7±3.3

URSL

NA

NA

17.6±3.8

URSL

31, 52

42.5±10.3

19.8±4.3

PCNL

30, 52

41.1±12.4

20.3±3.6

URSL

31, 47

39.6±7.3

14.6±1.8

PCNL

30, 44

40.4±8.4

14.7±2

Methods

≤ 3 mm

Complete removal

≤ 3 mm

Not stated

Not stated

Not stated

< 3 mm

Complete removal

< 5 mm

< 4 mm

< 5 mm
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URSL vs LU

Fang, et al.
2012 (24)

Kumar, et al.
2015 (25)

Shao, et al.
2015 (26)
URSL vs LU

Choi, et al.
2019 (27)

RCT

RCT

RCT

n-RCT

2b

2b

2b

4

China

India

China

South
Korea

3-12 months

3 months

20 months

3 months

2016 (29)

Tugcu, et al.

4

Iran

Not stated

Not stated

RCT

2b

India

3 weeks

< 4 mm

2016 (30)
PCNL vs LU

Karami, et al.
2013 (31)

Mousavi, et
al. 2019 (32)
ESWL vs URSL
vs LU

RCT

n-RCT

4

2b

4

Turkey

Iran

Iran

1 month

6 months

Not stated

RCT

2b

Brazil

2 months

2013 (34)

RCT

2b

Turkey

3 months

Basiri, et al.
2008 (35)

Wang, et al.
2017 (36)

RCT

RCT

2b

2b

Iran

China

3 weeks

1 month

34.4±9.8

16±3

URSL

26, 50

35.6±2.1

22±1

LU

24, 50

36.7±2.4

23±2

URSL

90, 139

41±12.3

13.6±1.4

LU

92, 136

40±12.5

13.8±1.9

URSL

32, 52

57±1.5

2.2±0

LU

26, 48

57.9±1.9

2.1±0

URSL

12, 20

43±14

NA

LU

14, 20

41±10

NA

URSL

38, 60

44.3±3.2

16.8±1.5

LU

37, 62

42.1±2.7

17.2±1.9

URSL

55, 80

40.7±10.2

18.5±3.4

LU

73, 103

39.9±12

21.1±4.5

PCNL

28, 40

39.4±11.8

14.2±3.8

LU

24, 40

35.2±9.8

13.5±4.5

PCNL

39, 52

47.8±16.7

18.3±2.6

LU

46, 55

42.9±16.1

21.3±2.2

ESWL

7, 14

46±13.5

13.8±2.5

URSL

10, 16

49.6±15.5

14.4±4.1

LU

9, 15

46±13.6

15.9±4.1

ESWL

33, 52

40.7±14.5

13.2±2.1

URSL

30, 48

41.1±8.5

13.2±2

LU

21, 51

40±10.8

13.3±2.1

URSL

33, 50

39±15

17.8±2.4

PCNL

32, 50

48±13

20.3±3.3

LU

36, 50

44±13

22.4±3.2

URSL

28, 50

42±14

16.8±2.1

PCNL

31, 50

41±15

19.3±1.8

LU

29, 50

44±11

18.8±1.4

Not stated

≤ 3 mm

< 4 mm

URSL vs PCNL
vs LU

14, 25

Complete removal

(33)

Ozturk, et al.

LU

< 4 mm

Lopes Neto,
et al. 2012

15±4

< 2 mm

n-RCT

n-RCT

36.9±11.8

Not stated

(28)
Kadyan, et al.

15, 25

≤ 3 mm

Falahatkar,
et al. 2011

URSL
Not stated

Not Stated

< 4 mm

n= number; mm= millimeter; n-RCT= non-randomized controlled trial; RCT= randomized controlled trial; LE= level of evidence; NA= not available.
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Figure 2 - A) Risk of bias graph, review authors´ judgements about each risk of bias item presented as percentages. B) Risk
of bias summary, review authors´ judgements about each ris of bias item for each included study.

be an option over URSL. ESWL had the lowest advantages for this situation (Figure-6).
There was little publication bias from funnel plots in each parameter (Figure-7).

efficacy of URSL and underestimated the efficacy
of PCNL.
The primary outcomes of efficacy were
initial and final stone-free rate. According to
our results, LU showed the best initial and final
stone-free rates with minimal auxiliary procedures, indicating its high efficacy. Based on the SUCRA rank, PCNL showed the second best initial
and final stone-free rates. However, the difference between LU and PCNL did not reach statistical significance. Although, we overestimated the
efficacy of URSL and underestimated the efficacy
of PCNL by combining PCNL with mPCNL, URSL-RIRS with URSL. The efficacy of PCNL was still
higher than URSL. While, URSL were significantly

DISCUSSION
In this network meta-analysis, three studies reported URSL-RIRS (27, 30, 34). Because
some of the patients received URSL, other patients
with stone retropulsion received RIRS. Two studies
reported mPCNL (23, 36). In addition, due to similar risk of complications and surgical outcomes,
we combined mPCNL with PCNL and URSL-RIRS
with URSL. This might have overestimated the
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Supplementary Figure 1 - Network forest plots to test the consistency in terms of initial stone-free rate, final stone-free rate,
auxiliary procedures, Clavien Dindo ≥ 3 complications, fever and transfusion.

The difference was statistically significant if p was less than 0.05. A = ESWL; B = URSL; C = PCNL; D = LU.
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Figure 3 - Network maps of included studies fo initial stone-free rate, final stone-free rate, auxiliary procedures, Clavien
Dindo score ≥ 3 complications, fever and trandfusion.
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Table 2 - Node-splitting results of the four treatments under the six endpoint outcomes.
Direct OR values

Indirect OR values

P values

Pairwise
comparisons
iSFR

fSFR

AP

C3

F

T

iSFR

fSFR

AP

C3

F

T

iSFR

fSFR

AP

C3

F

T

0.95

0.46

-0.66

0.50

1.37

-0.02

0.15

3.24

0.24

1.03

3.44

-0.84

0.66

0.24

0.75

0.81

0.38

1.00

2.21

3.15

-2.51 -0.00

1.96

NA

3.24

1.33

-2.62 -0.06

0.68

NA

0.29

0.13

0.95

0.97

0.46

NA

1.39

0.96

-1.46

-0.22

1.94

1.23

1.00

-1.58

0.36

1.85

0.84

1.00

0.95

0.78

0.56

0.96

URSL vs LU

2.10

1.09

-1.92 -0.49 -0.36

-0.03

1.48

3.32

-2.43 -1.38 -1.19

0.16

0.56

0.09

0.76

0.51

0.43

0.96

PCNL vs LU

1.05

0.43

-0.62 -1.11 -0.70

-1.90

0.20

-0.32 -0.27 -1.06

-1.98

0.43

0.50

0.82

0.97

0.50

0.99

ESWL vs
URSL

ESWL vs LU

URSL vs
PCNL

0.69

0.31

0.01

OR= odds ratios; NA= not available; iSFR= initial stone-free rate; fSFR= final stone-free rate; AP= auxiliary procedures; C3= Clavien Dindo score ≥3 complications; F= fever; T= transfusion.

better than ESWL for initial stone-free rate. However, after more auxiliary procedures for ESWL,
there was no significant difference in final stone-free rate between URSL and ESWL. The reason
could be that the auxiliary procedures included
URSL after initial failed ESWL. These results were
consistent with reports of many other researchers.
Yasui et al. reported high efficacy of stone-free
rate for large proximal ureteral stones (9). Gaur et
al. reported that LU had higher stone-free rate and
less complications (37). Torricelli et al. performed
a meta-analysis showing that LU was better than
URSL (5). Although PCNL was not commonly used
to treat the proximal ureteral stones. The efficacy
of stone-free rate was almost as high as LU. Wang
et al. reported LU and PCNL were more suitable
for proximal ureteral impacted stones larger than
15mm (36). The AUA and EAU guidelines recommend URSL and ESWL as first-line options for
ureteral stones less than 2cm (6, 38). However, for
the large proximal ureteral stones, the stone-free
rate reported was 35-87% by URSL and 42% by

ESWL (39, 40). These results could not meet the
clinical requirements.
Regarding adverse events, the most common complications are pain, fever, urine leakage, urinary tract infection and blood transfusions.
Although LU is a more invasive procedure than
ESWL, the risk of Clavien Dindo score ≥3 complications are similar. While, PCNL was associated
with the worst Clavien Dindo score ≥3 complications, reflecting the high risk of PCNL. It might be
the high fluid pressure during surgery, resulting in
high fever rate of PCNL and URSL. Despite more
invasive of LU and URSL, the transfusion rates of
LU, URSL and ESWL were similar. However, PCNL
had a significantly higher transfusion rate than LU
and URSL.
Based on current studies, various surgical
treatments have their own advantages and disadvantages. Although LU has a higher stone-free rate
and fewer complications. It requires higher surgical techniques. PCNL has a similar efficacy as LU,
but it could result in major complications and se-

914

IBJU | OPTIONS FOR PROXIMAL URETERAL STONE ≥10MM

Supplementary Figure 2 - Loop consistency test in terms of initial stone-free rate, final stone-free rate, auxiliary procedures,
Clavien Dindo >=3 complications, fever and transfusion. IF the 95% CI.

Included 0, the difference was not statistically significant. A = ESWL; B = URSL; C = PCNL; D = LU.
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Figure 4 - Pairwise meta-analysis (left) and SUCRA rank (right) in terms of initial stone-free rate, final stone-free rate and
auxiliary procedures. If the 95% CI was above or under 1.00, the difference was statistically significant (P< 0.05).
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Figure 5 - Pairwise meta-analysis (left) and SUCRA rank (right) in terms of Clavien Dindo score ≥ 3 complications, fever and
transfusion. If the 95% CI was above or under 1.00, the difference was statistically significant (P< 0.05).
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Figure 6 - Cluster analysis for initial stone-free rate, final stone-free rate combined with auxiliary procedures, Clavien Dindo
≥ 3 complications, fever and transfusion.
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Figure 7 - Network funnel plots to test the publication bias in terms of initial stone-free rate, final stone-free rate, auxiliary
procedures, Clavien Dindo ≥ 3 complications, fever and transfusion.
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vere bleeding. The efficacy of URSL is lower than
that of LU and PCNL, but the minimally invasive
nature of URSL leads to better tolerance. Considering the efficacy and safety, Cluster analysis was
applied in our study to evaluate the proper rank.
LU had the highest initial and final stone-free rates and acceptable side effects. PCNL had higher
initial and final stone-free rate than URSL. But the
complications were more common in PCNL. It is
difficult to draw a conclusion. However, considering the trauma of PCNL, we believe that it should
not be an option over URSL. ESWL had the lowest
advantages for the large proximal ureteral stones.
This study has a number of inherent limitations. First, the retrospective nature limited the
quality of the results. Second, there were not enough studies to evaluate URSL-RIRS and mPCNL. The
combination of mPCNL and PCNL, URSL-RIRS and
URSL could lead to heterogeneities. Third, residual
fragments were assessed by KUB or CT scan, which might have resulted in bias. Fourth, we didn’t
evaluate ureteral stricture for a long-term follow-up. Fifth, we did not compare the transperitoneal
or retroperitoneal LU. However, Singh et al. reported that there were no significant difference between transperitoneal LU and retroperitoneal LU
(41). Sixth, the surgical costs were not available.
Despite these deficiencies, this study will still help
urologists select appropriate surgical treatments
for large proximal ureteral stones.

ESWL = extracorporeal shock wave lithotripsy
URSL = ureteroscopic lithotripsy
URSL-RIRS = ureteroscopic lithotripsy-retrograde
intrarenal surgery
SUCRA = surface under the cumulative ranking
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APPENDIX
Appendix Box. Terminology: reviews with networks of multiple treatments
Different terms have been used to identify systematic reviews that incorporate a network of multiple treatment
comparisons. A brief overview of common terms follows.
Indirect treatment comparison: Comparison of 2 interventions for which studies against a common comparator, such as placebo or a standard
treatment, are available (i.e., indirect information). The direct treatment effects of each intervention against the common comparator (i.e., treatment
effects from a comparison of interventions made within a study) may be used to estimate an indirect treatment comparison between the 2 interventions
(Appendix Figure-1A). An indirect treatment comparison (ITC) may also involve multiple links. For example, in Appendix Figure-1B, treatments
B and D may be compared indirectly on the basis of studies encompassing comparisons of B versus C, A versus C, and A versus D.
Network meta-analysis or mixed treatment comparison: These terms, which are often used interchangeably, refer to situations involving the
simultaneous comparison of 3 or more interventions. Any network of treatments consisting of strictly unclosed loops can be thought of as a series
of ITCs (Appendix Figures 1A and B). In mixed treatment comparisons, both direct and indirect information is available to inform the effect size
estimates for at least some of the comparisons; visually, this is shown by closed loops in a network graph (Appendix Figure-1C). Closed loops
are not required to be present for every comparison under study. “Network meta-analysis” is an inclusive term that incorporates the scenarios of both
indirect and mixed treatment comparisons.
Network geometry evaluation: The description of characteristics of the network of interventions, which may include use of numerical summary
statistics. This does not involve quantitative synthesis to compare treatments. This evaluation describes the current evidence available for the
competing interventions to identify gaps and potential bias. Network geometry is described further in Appendix Box 4.

Appendix Box 1. The Assumption of Transitivity for Network Meta-Analysis
Methods for indirect treatment comparisons and network meta-analysis enable learning about the relative treatment effects of, for example, treatments
A and B through use of studies where these interventions are compared against a common therapy, C.
When planning a network meta-analysis, it is important to assess patient and study characteristics across the studies that compare pairs of
treatments. These characteristics are commonly referred to as effect modifiers and include traits such as average patient age, gender distribution,
disease severity, and a wide range of other plausible features.
For network meta-analysis to produce valid results, it is important that the distribution of effect modifiers is similar, for example, across studies of A
versus B and A versus C. This balance increases the plausibility of reliable findings from an indirect comparison of B versus C through the common
comparator A. When this balance is present, the assumption of transitivity can be judged to hold.
Authors of network meta-analyses should present systematic (and even tabulated) information regarding patient and study characteristics whenever
available. This information helps readers to empirically evaluate the validity of the assumption of transitivity by reviewing the distribution of potential
effect modifiers across trials.

Appendix Box 2. Differences in Approach to Fitting Network Meta-Analyses
Network meta-analysis can be performed within either a frequentist or a Bayesian framework. Frequentist and Bayesian approaches to statistics differ
in their definitions of probability. Thus far, the majority of published network meta-analyses have used a Bayesian approach.
Bayesian analyses return the posterior probability distribution of all the model parameters given the data and prior beliefs (e.g., from external
information) about the values of the parameters. They fully encapsulate the uncertainty in the parameter of interest and thus can make direct
probability statements about these parameters (e.g., the probability that one intervention is superior to another).
Frequentist analyses calculate the probability that the observed data would have occurred under their sampling distribution for hypothesized values
of the parameters. This approach to parameter estimation is more indirect than the Bayesian approach.
Bayesian methods have been criticized for their perceived complexity and the potential for subjectivity to be introduced by choice of a prior distribution
that may affect study findings. Others argue that explicit use of a prior distribution makes transparent how individuals can interpret the same data
differently. Despite these challenges, Bayesian methods offer considerable flexibility for statistical modeling.
In-depth introductions to Bayesian methods and discussion of these and other issues can be found elsewhere.
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Appendix Box 3. Network Meta-Analysis and Assessment of Consistency
Network meta-analysis often involves the combination of direct and indirect evidence. In the simplest case, we wish to compare treatments A and B
and have 2 sources of information: direct evidence via studies comparing A versus B, and indirect evidence via groups of studies comparing A and
B with a common intervention, C. Together, this evidence forms a closed loop, ABC.
Direct and indirect evidence for a comparison of interventions should be combined only when their findings are similar in magnitude and interpretation.
For example, for a comparison of mortality rates between A and B, an odds ratio determined from studies of A versus B should be similar to the
odds ratio comparing A versus B estimated indirectly based on studies of A versus C and B versus C. This assumption of comparability of direct and
indirect evidence is referred to as consistency of treatment effects.
When a treatment network contains a closed loop of interventions, it is possible to examine statistically whether there is agreement between the direct
and indirect estimates of intervention effect.
Different methods to evaluate potential differences in relative treatment effects estimated by direct and indirect comparisons are grouped as local
approaches and global approaches. Local approaches (e.g., the Bucher method or the node-splitting method) assess the presence of inconsistency
for a particular pairwise comparison in the network, whereas global approaches (e.g., inconsistency models, I2 measure for inconsistency) consider
the potential for inconsistency in the network as a whole.
Tests for inconsistency can have limited power to detect a true difference between direct and indirect evidence. When multiple loops are being tested
for inconsistency, one or a few may show inconsistency simply by chance. Further discussions of consistency and related concepts are available
elsewhere.
Inconsistency in a treatment network can indicate lack of transitivity (see Appendix Box 1).

Appendix Box 4. Network Geometry and Considerations for Bias
The term network geometry is used to refer to the architecture of the treatment comparisons that have been made for the condition under study.
This includes what treatments are involved in the comparisons in a network, in what abundance they are present, the respective numbers of patients
randomly assigned to each treatment, and whether particular treatments and comparisons may have been preferred or avoided.
Networks may take on different shapes. Poorly connected networks depend extensively on indirect comparisons. Meta-analyses of such networks
may be less reliable than those from networks where most treatments have been compared against each other.
Qualitative description of network geometry should be provided and accompanied by a network graph. Quantitative metrics assessing features of
network geometry, such as diversity (related to the number of treatments assessed and the balance of evidence among them), co-occurrence (related
to whether comparisons between certain treatments are more or less common), and homophily (related to the extent of comparisons between
treatments in the same class versus competing classes), can also be mentioned.
Although common, established steps for reviewing network geometry do not yet exist, however examples of in-depth evaluations have been described
related to treatments for tropical diseases and basal cell carcinoma and may be of interest to readers. An example based on 75 trials of treatments for
pulmonary arterial hypertension (Appendix Figure-3) suggests that head-to-head studies of active therapies may prove useful to further strengthen
confidence in interpretation of summary estimates of treatment comparisons.
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Appendix Box 5. Probabilities and Rankings in Network Meta-Analysis
Systematic reviews incorporating network meta-analyses can provide information about the hierarchy of competing interventions in terms of
treatment rankings.
The term treatment ranking probabilities refers to the probabilities estimated for each treatment in a network of achieving a particular placement
in an ordering of treatment effects from best to worst. A network of 10 treatments provides a total of 100 ranking probabilities—that is, for each
intervention, the chance of being ranked first, second, third, fourth, fifth, and so forth).
Several techniques are feasible to summarize relative rankings, and include graphical tools as well as different approaches for estimating ranking
probabilities. Appendix Figure-6 shows 2 approaches to presenting such information, on the basis of a comparison of adjuvant interventions for
resected pancreatic adenocarcinoma.
Robust reporting of rankings also includes specifying median ranks with uncertainty intervals, cumulative probability curves, and the surface under
the cumulative ranking (SUCRA) curve.
Rankings can be reported along with corresponding estimates of pairwise comparisons between interventions. Rankings should be reported with
probability estimates to minimize misinterpretation from focusing too much on the most likely rank.
Rankings may exaggerate small differences in relative effects, especially if they are based on limited information. An objective assessment of the
strength of information in the network and the magnitude of absolute benefits should accompany rankings to minimize potential biases.

Appendix Figures 1A-1C.

Appendix Figure-3
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Appendix Figure-6
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ABSTRACT

ARTICLE INFO

Patients with staghorn renal stones are challenging cases, requiring careful preoperative
evaluation and close follow-up to avoid stone recurrence. In this article we aim to
discuss the main topics related to staghorn renal stones with focus on surgical approach.
Most of staghorn renal stones are composed of struvite (magnesium ammonium
phosphate) and are linked to urinary tract infection by urease-producing pathogens.
Preoperative computed tomography scan and careful evaluation of all urine
cultures made prior surgery are essential for a well-planning surgical approach
and a right antibiotics choice. Gold standard surgical technique is the percutaneous
nephrolithotomy (PCNL). In cases of impossible percutaneous renal access, anatrophic
nephrolithotomy is an alternative. Shockwave lithotripsy and flexible ureteroscopy
are useful tools to treat residual fragments that can be left after treatment of complete
staghorn renal stone. PCNL can be performed in supine or prone position according
to surgeon’s experience. Tranexamic acid can be used to avoid bleeding. To check
postoperative stone-free status, computed tomography is the most accurate imaging
exam, but ultrasound combined to KUB is an option. Intra-operative high-resolution
fluoroscopy and flexible nephroscopy have been described as an alternative for looking
at residual fragments and save radiation exposure. The main goals of treatment are
stone-free status, infection eradication, and recurrence prevention. Long-term or shortterm antibiotic therapy is recommended and regular control imaging exams and urine
culture should be done.

INTRODUCTION
Staghorn renal stones are large kidney stones that fill the renal pelvis and at least one renal
calyces. Most of times they are composed of struvite (magnesium ammonium phosphate), which
are linked to recurrent urinary tract infections by
urease-producing pathogens. In developing countries, 10 to 15% of all urinary calculi are struvite stones and women are twice more frequently
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affected than men. In developed countries its incidence is lower due to early diagnosis and management of renal stones (1-3). Majority of cases
are unilateral, but up to 15% of cases may have
both kidneys affected (4). Factors that predispose
patients to struvite stones include female gender,
extremes of ages, congenital urinary tract malformations, urinary stasis, urinary diversion, neurogenic bladder, indwelling Foley catheters, distal
renal tubular acidosis, medullary sponge kidney,
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and diabetes mellitus (1-5). Significant morbidity
and potential mortality of staghorn stones make
prompt assessment and treatment mandatory.
In this article, we aim to discuss major
points related to staghorn renal stone, including
its pathogenesis, management, and prevention.
Main focus will be on surgical approach and its
results.
Pathogenesis
Struvite stone formation is associated
with bacteria that produce the enzyme urease,
including both gram-positive and gram-negative
species, such as Proteus, Staphylococcus, Pseudomonas, Providencia, and Klebsiella. But not every
strain produces the urea-splitting enzyme. While
100% of Proteus spp, Providencia spp, and Morgenalla morganii spp produce the urea-splitting
enzyme, not all Klebsiella spp and Staphylococcus
spp are able to produce urease. Despite being a
major cause of urinary tract infection, only 1.4%
of Escherichia coli spp are able to produce urease
and are, therefore, not considered a major cause
of struvite stone formation (1, 6). Parkhomenko
et al. evaluated stone culture and urine culture
in 1191 patients who underwent PCNL and found
that while stone cultures were positive in 72% of
patients with struvite stones, urea-splitting organisms accounted for only half of these positive exams. Remarkably, most of pathogens were
resistant to first- and second-generation cephalosporins. And looking at to prior urine exams,
two-thirds of struvite formers with negative stone
culture had at least one positive culture for a urea-splitting organism on urine culture going back 1
year from the time of surgery (7). These findings
have important implications and should be taken
into account when choosing preoperative antibiotics before PCNL. We recommend a careful evaluation of all urine culture before surgery.
In order to identify the casual pathogen,
stone culture is the best way to identify urease-producing bacteria. In the absence of stone culture, urine should be sampled from the kidney at
the time of surgery.
Struvite kidney stones formation is associated with an increase in urinary pH in the presence of urease-producing bacteria. Pathogens

who produce urease enzyme split urinary urea
into ammonia, which is hydrolyzed to bicarbonate
and ammonium. Then, these will form magnesium
ammonium phosphate and carbonate apatite upon
binding to cations. Bacteria also metabolize the
citrate in urine and stop its protective binding to
calcium and phosphate (5, 6, 8).
Currently, it is increasing the number of
staghorn calculi that grow up in the absence of
infection. Winoker et al. evaluated 25 patients
with staghorn renal stones with no infection and
compared to 64 usual staghorn stones (infection
stones) in terms of medical comorbidity, 24-hour
urine parameters, stone and urine microbiology,
stone compositions, and intraoperative findings.
Hyperoxaluria was significantly higher in patients
with no infection and was the only significant finding of the study. Authors concluded that it is not
clear why some metabolic stones assume staghorn
configuration, but probably it is not influenced by
standard determinants of stone development (9).
Management
The gold-standard surgical treatment for
staghorn renal stones is the same for most of kidney stones size bigger than 2.0cm, which is the
percutaneous nephrolithotomy (PCNL). Although a
complete stone-free postoperative status with only
one session is a hard achievement when treating a
complete staghorn stone, a well-planned approach
(staged or not) may lead to very satisfactory outcomes. In a systematic review and meta-analysis
comparing PCNL with retrograde intrarenal surgery, authors concluded that PCNL was associated
with higher stone-free rate, but also with a higher
complication rate and blood loss (10).
In one of the first case-series reporting
PCNL outcomes for staghorn stones, authors reported complete stone clearance rates of 98.5%
and 71% for partial and complete staghorn stones, respectively. The absence of computed tomography as imaging control exam is one major limitation and may have super estimated the
stone-free rate. The overall complication rate in
this study was as low as 4% (11). In a prospective, randomized, single center study involving 50
kidneys with complete staghorn calculi, 27 renal
units were treated with SWL monotherapy and
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23 were treated with combined PCNL and SWL.
Combined approach led to a higher stone-free rate
and a lower complication rate (12). Another prospective, randomized trial comparing PCNL versus
open surgery for complete staghorn stones also
found favorable outcomes for PCNL, mainly in
terms of complication rate. Forty-three patients
who underwent PCNL were compared to 45 patients who underwent open surgery. Intraoperative complications including bleeding requiring
blood transfusion (16.3% vs. 37.8%) and major
postoperative complications including massive
hematuria requiring blood transfusion, sepsis,
urinary leakage and wound infection (18.6% vs.
31.1%) were significantly higher with open approach. PCNL was also associated with a significant shorter operative time (127 vs. 204 min),
shorter hospital stay (6.4 vs. 10 days) and earlier
return to work (2.5 vs. 4.1 weeks) (13).
In a comparison between PCNL and laparoscopic and open surgery (anatrophic nephrolithotomy), authors reported that PCNL was associated
with the lowest stone-free rate (43.75%) compared to the laparoscopic (80%) and open surgery
(92.85%). However, after a mean follow-up period
of 12.1 months, technetium-99 dimercaptosuccinic
acid renal scintigraphy revealed that the decrease
in the renal function was greater in the open approach (-8.66) compared to the laparoscopic (-6.04)
and PCNL (-2.12) techniques (14). In a recent systematic review and meta-analysis comparing PCNL
and open surgery authors found that although initial stone-free rate of open surgery was better, final stone-free rate after ancillary procedures was
similar. As advantage, PCNL was associated with
lower overall complication rate, shorter operative
time, shorter hospitalization time, less blood loss
and blood transfusion compared with open surgery
(15).
Regarding PCNL technique, there are studies comparing the outcomes from prone and supine PCNL for staghorn stones. A Clinical Research Office of the Endourological Society (CROES)
study including 1079 prone PCNL and 232 supine
PCNL for staghorn stones management showed
a shorter operative time and a higher stone-free
rate with prone position, whereas complication
rate was similar. The main criticism of this stu-

dy is the heterogeneity of data from different
centers (16). In a recent study data of patients
who underwent PCNL for staghorn stones in supine or prone position by a single urologist were
prospectively collected. Seventy-eight cases were
enrolled, 39 supine PCNL and 48 prone PCNL
similar for demographic and stone-related characteristics were compared. Stone-free rate was
similar between the groups (64.1% supine vs.
60.4% prone), however, supine PCNL was associated with shorter operative time and a lower
hemoglobin drop (17). We believe that patient’s
position is not the main key point related to stone clearance and surgical complications, thus
urologists should perform the technique that they
are more familiarized.
As PCNL in the treatment of staghorn stones has been linked to significant bleeding, some
authors have proposed the use of tranexamic acid
to prevent or minimize this complication. Mohammadi et al. in a randomized controlled trial including 120 patients with staghorn calculi divided
cases to receive either 1g of tranexamic acid intravenously or normal saline. The mean volume of
blood loss was significantly higher in the control
group patients than in those receiving tranexamic
acid, however there was no difference in the transfusion rate between the groups (18). Although no
significant decrease in transfusion rate was found,
previous studies have already demonstrated the
advantages of administration of tranexamic acid
before PCNL (19, 20). Kumar S et al. in a prospective study including 200 patients who underwent
PCNL randomized the cases in 2 equal groups. Patients in the tranexamic acid group received 1g of
tranexamic acid at induction followed by 3 oral
doses of 500mg during 24 hours, while those in
the control group did not receive the drug. Mean
hemoglobin decrease (1.39 vs. 2.31mg/dL) and
blood transfusion rate (2% vs. 11%) were significant lower in the tranexamic acid group. The stone clearance rate was similar in both groups (91%
vs. 82%), while complication rate (33% vs. 59%)
was again significantly lower in the interventional
group (20). Based on these findings, we recommend the use of tranexamic acid in PCNL for starghorn stones in patients with no contraindications
for the medication (i.e. renal insufficiency).
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As PCNL in complete staghorn stones is a
challenging procedure, some authors tried to use
nomograms to assist urologists to predict surgical outcomes. Sfoungaristos et al. compared the
accuracy of Guy’s, CROES and STONE nomograms for staghorn stones and found that STONE
was the only significant independent predictor
in multivariate analysis. STONE also revealed the
highest predictive accuracy compared to Guy’s
and CROES nomogram (21). Choi et al. in a study
with 305 PCNL for staghorn stones also compared
the predictive value and accuracy of those three
stone-scoring systems for the treatment success
of staghorn stone. Again, only STONE monogram
was significantly associated with surgical outcomes. On a multivariate logistic regression analysis,
independent predictors for stone-free rate were
number of involved calices, STONE nephrolithometry, and pre-existent urinary tract infection
(22).
After PCNL, imaging control exams
should be performed to check stone-free status or
to identify residual fragments. Usually, computed
tomography scan or association of ultrasound and
KUB is performed. In order to save radiation and
costs of CT scan, which is the most accurate imaging postoperative exam, Portis et al. evaluated
the efficiency intraoperative high-resolution fluoroscopy and flexible nephroscopy in combination
after PCNL in 25 kidneys. Of 21 renal units considered endoscopically and fluoroscopically stone-free, postoperative CT demonstrated that only 6
had residual fragments, of which all were <4mm.
Intraoperative fluoroscopy after nephroscopy demonstrated fragments in 36% of renal units, of
which after further nephroscopy 78% were stone-free on CT scan. Authors concluded that high-resolution fluoroscopy and flexible nephroscopy
together present high accuracy to find residual
fragments, allowing its treatment concomitantly
or in a second procedure (23).
Others surgical procedures to stone removal have few and/or specific indications for
staghorn renal stones management. Shock wave
lithotripsy (SWL) should be considered only for
treatment of residual fragments, as SWL has
been associated with several potential complications when used to treat large staghorn calculi,

including sepsis, obstructive nephropathy from
steinstrasse, renal colic, and perinephric hematoma.
Ureteroscopy should be used for residual fragments
treatment or combined to PCNL to decrease number
of punctures. And, currently, open surgery is reserved to rare circumstances when PCNL is not available or cannot be safely performed due to anatomical
abnormalities such as a pelvic kidney, retro-renal
colon, or spinal deformities that make hard percutaneous access to the kidney (1). The AUA guidelines
recommend anatrophic nephrolithotomy in patients
for whom treatment of a struvite staghorn calculus is
not likely to be successful with a “reasonable” number of PCNL or SWL (24, 25).
New technologies are getting enrolled to
the endourologist armamentarium to decrease
postoperative complications in PCNL for staghorn
stones. In an initial trial with 12 patients, a three-dimensional (3D) printing model for preoperative
planning in the treatment of complete staghorn
stones was used. The rationale was that with repeated simulations before surgery, surgeon could be
more familiar with the anatomy and angle between the renal calyxes, and ultimately, it could improve surgical outcomes. In this study, a 3D printing technology to create a patient-specific model
based on preoperative computed tomography scan
in prone position was performed. Then, a model
for preoperative planning and in vitro full immersion simulation was done. Next, the puncture
that yielded the best stone-free rate was selected
on the model and translated to the actual patient.
Authors have found that there was a high degree
of correlation between the best simulation and the
actual postoperative results (26).
Preventing recurrence
Once infection stones are identified,
three principles exist for their treatment. Firstly, all stone burden should be removed. Secondly, antibiotics should be used to treat the
infection, aiming sterilize the urine. Thirdly, recurrence should be prevented (6).
Antibiotics are clearly important for the
safe management of infection stones, but guidelines for the timing and duration of therapy
have not yet been established. EAU has issued
a grade B recommendation that long-term or
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Figure 1 - Summarizes staghorn renal stone treatment.

short-term antibiotic therapy should be given
to all patients with infection stones (27). Similarly, the AUA has recommended that all staghorn calculi should be assumed to be struvite
and should be treated with prophylactic or suppressive antibiotic therapy (24, 25). However,
currently, there is no high-level evidence for
specific antibiotic regimens. Iqbal et al. in a
retrospective study including 43 patients with
struvite stone who underwent PCNL reported
an initial stone-free rate of 42%. Stone recurrence was noted in 23% of patients and it was
more important in patients with residual frag-

ments. Interestingly, 60% of patients with residual fragments had their stone stable with no
growth after a median follow-up of 22 months
under antibiotic prophylaxis. In this study, independent predictors of stone activity included
the presence of residual stones >0.4cm2, preoperative large stone burden (>10cm2), and the
presence of medical comorbidities (28). As recommendation, we suggest the use of antibiotics in the presence of stone fragments, which
might later require treatment with several different modalities (ureteroscopy, SWL, or repeat
PCNL) to achieve complete stone clearance. Re-
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peat imaging and urine cultures should be performed periodically each 3 to 6 months to check
stone-free status or identify recurrence (1).
Urease inhibitors have demonstrated
only modest benefit for the treatment of struvite stones. Griffith et al. used acetohydroxamic
acid in a randomized double-blind study of 94
patients with struvite stones and chronic urinary tract infection. Stone growth occurred in
17% of the acetohydroxamic acid group and in
46% of the placebo group. Although the recurrence rate was significantly lower, side effects
were judged ‘intolerable’ in 22.2% of patients
in the acetohydroxamic acid group compared
to only 4.1% in the placebo group (29). Others
studies had similar findings in preventing stone
recurrence, but adverse effects such as tremulousness and phlebothrombosis have limited its
use (30 ,31).
Urinary acidification with agents such as
ascorbic acid, ammonium chloride, ammonium
sulphate, ammonium nitrate, and methionine has
been used to clear residual fragments and to prevent future stone formation following stone clearance. However, it can be difficult to maintain
acidification of the urine with these agents, particularly in the presence of infection (1).
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ABSTRACT

ARTICLE INFO

To evaluate the efficiency of an energy density of 0.05mj/mm2 of low intensity
extracorporeal shockwave therapy (Li-ESWT) on erectile dysfunction (ED) patients.
A total of 45 ED patients met the inclusion criteria, including 7 PDE5i responders and
38 nonresponders. All the patients have already been delivered 10000 shockwaves of
total seven treatment points twice a week for 4 weeks. Simultaneously, questionnaires
of International Index of Erectile Function-Erectile Function (IIEF-EF), Erectile Hard
Score (EHS) and Minimal Clinical Important Differences (MCID) were evaluated for the
efficiency and safety at 8th and 16th weeks.
The changes in the IIEF-EF score by MCID suggested that Li-ESWT treatment was
effective in 22 PDE5i nonresponders patients (58%) at 8th week. Then at 16th week
the number of patients who were effectively treated increased to 27 (71%). Among
PDE5i responders, 5 patients (71%) were effective base on MCID at 16th week. Among
PDE5i nonresponders 22 patients (58%) achieved erection hard enough for vaginal
penetration and increased to 27 (71%) patients at 16th week (EHS ≥3). Moreover,
even 3 patients achieved EHS 4 in PDE5i nonresponders at 16th week. Among PDE5i
responders, 4 of 7 patients reached EHS of 4 from EHS 3 at 16th week. Apart from this,
Li-ESWT treatment was also effective in 9 patients (24%) in PDE5i nonresponders
without follow-up PDE5i.
Energy flux density (EFD) of 0.05 of Li-ESWT could improve the erectile function of
ED patients with PDE5i response. In addition, EFD of 0.05 of Li-ESWT treatment could
turn PDE5i nonresponders to responders.

INTRODUCTION
Erectile dysfunction (ED) is a male sexual dysfunction defined as a consistent or recurrent inability to attain or maintain an erection
sufficient for sexual intercourse (1). The current
mainstream treatments are the use of oral phosphodiesterase type 5 inhibitor (PDE5i), low inten-
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sity extracorporeal shockwave therapy (Li-ESWT),
intracavernous injections of vasodilating agents
and penile prostheses (2). None of them can improve the underlying pathophysiological changes
of erectile dysfunction, except for Li-ESWT (3).
However, up to 35% of ED patients do not respond with PDE5i and are prone to the most common side effects such as headaches and blushing
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(4). Patients using PDE-5i should be also warned
about a possible link between PDE-5i use and occurrence of hearing impairment (5). Intracavernous injections are effective but their use requires
careful dose titration and some precautions. Complications of intracavernous drugs include pain,
priapism and corpora cavernosa fibrosis (4). Penile
prostheses will be considered to treat severe ED
when all conservative treatments have failed. The
treatment of PDE-5i for ED enhance sexual function by improving the quality of single erections.
So it is quite significant to found a supplement
therapy to patients.
A novel method to prevent the deterioration of erectile function due to these pathophysiologic processes is desperately needed. Animal
studies have demonstrated neoangiogenesis in
myocardial tissue and skin flaps, which invites the
hypothesis that erectile dysfunction of vascular
origin could be treated by Li-ESWT (6-8). Previous
studies have shown that focal Li-ESWT can have
a positive effect in men with ED (9-13). Li-ESWT
inducts cellular microtrauma, and promotes angiogenesis by enhancing the expression of vascular endothelial growth factor and recruitment of
endothelial progenitor cells (14).
Although Li-ESWT was reported to be
effective, minimally invasive or non-invasive in
the treatment of ED patients, it is not a fully-fledged, accredited treatment program. Nevertheless,
almost all clinical trials used an energy flux density (EFD) of 0.09mj/mm2 of shockwaves after Vardi
et al. (15) first reported in 2010. However, evidences on this area are still scarce. The therapeutic
parameter, like EFD, has not been a unanimous
agreement yet. Several articles reported the feasibility of other EFDs of Li-ESWT in animal model,
like 0.05mj/mm2 (16-19).
Li et al. (16) reported that EFD of 0.05mj/
mm2 of Li-ESWT could significantly improve pelvic neurovascular injury by bilateral cavernous
nerve injury and internal pudendal bundle injury
(PVNI) impaired erectile function, enhancing penile angiogenesis and regain of blood circulation in
PVNI rat model. EFD of 0.05mj/mm2 of Li-ESWT
could activate local penile progenitor cells of rats
and contribute to the beneficial effects of shockwave treatment for erectile dysfunction, which

represents a non-invasive alternative to exogenous stem cell therapy (18).
Thus, we investigated and monitored the
treatment of different EFD (0.05mj/mm2) of Li-ESWT for ED. To our knowledge this is the first
clinical study that evaluated efficacy and safety after an energy density of 0.05mj/mm2 of Li-ESWT in men with ED.
MATERIALS AND METHODS
The study protocol was reviewed and approved by The First Affiliated Hospital of GuangZhou Medical University. Guangdong, China,
Ethics Committee (YKLS2017NO.26). The study is
listed in Chinese Clinical Trial Registry (ChiCTR-IIR-17011554). An independent clinical research
unit monitored the research process.
Screening, Inclusion and Exclusion Criteria
Patients complaining of ED during a consultation at our outpatient clinic for other indications also were offered participation in the trial.
Inclusion criteria included: 1) Accord with ED; 2)
Stable heterosexual relationships at least 3 months
before treatment. Exclusion criteria were: 1) Patients who had radical prostatectomy or pelvic surgery before; 2) Any condition that may not be compatible with the completion of treatment, as judged
by a doctor, such as an unstable mental condition
that is not controlled by drugs, spinal cord injury,
penile anatomical abnormality, excessive obesity;
3) Patients with penile prosthesis; 4) Patients who
have recovered from cancer in the past year or who
have serious illnesses of vital organs; 5) Serious
hematomas; 6) Venous leakage, diagnosed by cavernosography; 7) Anti-androgen, oral or injected
androgen; 8) After pelvic radiotherapy; 9) Coagulation dysfunction or the use of anticoagulants (such
as coumarin); 10) Participated in any other medical
device or drug clinical investigator in the past three
months; 11) Other patients who were considered
not suitable in this trial.
Study Protocol
When subjects met the inclusion criteria
and returned a signed consent form, they could
enter the trial. All subjects consented not to use
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additional erectile dysfunction treatment outside
this study protocol during the treatment. They who
previously have used PDE5i should underwent a
4-week washout period before the Li-ESWT treatment. Each study patient had abnormal 2-night
Nocturnal Penile Tumescence (NPT) parameters at
screening. Serum glucose, lipid profile, and total
testosterone level as well as several validated sexual function questionnaires including International Index of Erectile Function-Erectile Function
(IIEF-EF), Sexual Encounter Profile (SEP), Erection
Hardness Score (EHS), were assessed at baseline.
These indexes except NPT and the questionnaire
Global Assessment Questions (GAQ) were performed
again at 8th week. Finally only the questionnaires
(IIEF-EF, EHS, GAQ, and SEP) were assessed at 16th
week. PDE5i nonresponders received 25mg of sildenafil after Li-ESWT treatment and before assessment at 8th week and 16th week. Details are listed
in Figure-1. Subjects completed the questionnaires
using tables in a separate room and were not disturbed by other participants or investigators.
Li-ESWT Specifications
Shockwaves were applied to the corporal
cavernosa using a focused shockwave source with
lower energy density of 0.05mj/mm2 (HB-ESWT-01,
Zhanjiang Haibin Medical Equipment Co., Ltd,
Zhanjiang, Guangdong, China). We applied a standard commercial gel normally used for sonography

without any local anesthetic effect on the penis and
perineum, and the penis was stretched manually. All
patients were treated twice a week and the treatment
course was 4 weeks, comprising of 10.000 shockwaves delivered to seven treatment points at two sides
of the distal and proximal penile shaft (1600 shockwaves to each position), and corporal bodies on
the perineum (1200 shockwaves to each crura and in
between). The 10.000 shocks for 7 foci at an energy
density of 0.05mJ/mm2 and a frequency of 200/min
were delivered according to the manufacturer’s
guidelines. Each treatment session lasted 50 min.
The shockwave generator implemented in our study has been used in the treatment of tenosynovitis and tendonitis. During the treatment period,
patients were required to maintain their normal
sexual habits if they could. PDE5i nonresponders
who were prescribed sildenafil were observed after
treatment of 4 weeks of as-needed, flexible-dose
treatment with sildenafil citrate at the recommended initial dose of 25mg.
Main Outcome Measures
The primary outcome measurement was
made at the 8th and 16th weeks, which represented 4
and 12 weeks after completion of treatment, change
from baseline for IIEF-EF score. Secondary outcome
measures included the interval change of EHS, SEP
and GAQ, as well as adverse events from Li-ESWT
therapy. Treatment success was defined as EHS 3 or

Figure 1 - Study flowchart.
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greater, which indicated that the erectile function was
hard enough for vaginal penetration. Furthermore,
we evaluated an improvement on IIEF-EF according to Minimal Clinical Important Differences
(MCID) criteria, at least 4 points improvement for
ED patients (20).
Statistical Analysis
SPSS 20.0 software (SPSS, Chicago, IL, USA)
was used to analyze the data. The results were expressed as median (interquartile range IQR). The values of
the study variables were compared using the Student
t-test or Wilcoxon signed-rank test, as appropriate. A
Fisher’s exact test was applied to measure the levels
of EHS or the questionnaires GAQ and SEP. The level
of significance for all analyses was p <0.05.
RESULTS
45 patients were recruited into this trial,
including 7 PDE5i responders and 38 nonrespon-

ders patients. Table-1 lists patient baseline parameters. Participants were mostly middle-aged men with
long-lasting severe ED. Treatment success of PDE5i
responders and nonresponders is listed in Table-2. At
8th week follow-up examination the median IIEF-EF
score increased from 10 (IQR 8-11) at baseline to 15
(IQR 12-16) in PDE5i nonresponders group and from
16 (IQR 16-18) to 21 (IQR 20-22) in PDE5i responders. Moreover, at 16th week, the score increased to
16 (IQR 14-17) in PDE5i responders and still 21 (IQR
20-23) in PDE5i nonresponders.
The median change after treatment in
IIEF-EF score in the PDE5i responders and nonresponders were 5 (IQR 4-6), 6 (IQR 4-7) (P=0.005,
all) and 5 (IQR 1-6), 6 (IQR 1-6) (P=0.000, all) at
8th week, and 16th week, respectively (Table-2 and
Figure-2). According to the changes in the IIEF-EF
score by MCID the treatment was effective in 22
PDE5i nonresponders patients (58%) at 8th week
and increased to 27 patients (71%) at 16th week. In
PDE5i responders, 5 patients (71%) were effective
based on MCID at 16th week (Table-2).

Table 1 - Baseline characteristics of study population.
Li-ESWT
PDE5i responders

PDE5i-nonresponders

7

38

Median age (range)

60 (30-81)

61 (30-84)

Median Duration of ED (months)

33 (12-60)

43 (6-120)

Incidence of ED risk factors (n)

6

32

Diabetes

1

2

Hypertension

1

1

Ischemic heart disease

0

0

Smoker

4

29

Mild/mild to moderate

7

9

Moderate

0

23

Severe

0

6

16 (16-18)

10 (8-11)

Participants (n)

Disease stratification*

Median baseline IIEF-5 score
* = Mild/mild to moderate: 12-21; moderate: 8-11; severe: 5-7.
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Table 2 - Treatment success of LI-ESWT.
Li-ESWT
PDE5i responders

PDE5i-nonresponders

7

38

16 (16-18)

10 (8-11)

after treatment(8th week)

21 (20-22)***

15 (12-16)***

after treatment(16th week)

21 (20-23)***

16 (14-17)***

△after treatment(8th week)

5 (1-6)***

5 (4-6)***

△after treatment(16th week)

6 (1-6)***

6 (4-7)***

IIEF-5(MCID)

4 (57%)***

22 (58%)***

△EHS ≥ 3

4 (57%)***

22 (58%)***

5 (71%)***

27 (71%)***

NO. patients
Median IIEF-5
baseline

Success (%)(8th week)

Success (%)(16th week)
IIEF-5(MCID)
without PDE5i

9 (24%)

△EHS ≥ 3

4 (57%)***

27 (71%)***

Both GAQ1&2 are "YES" (16th week)

5 (71%)***

28 (74%)***

Both SEP1&2 are "YES" (16th week)

4 (57%)***

25 (66%)***

*** = A significant improvement was found at Li-ESWT group vs sham or baseline (P=0.000).
△ = A change from baseline.

In PDE5i nonresponders 22 patients (58%)
achieved erection hard enough for vaginal penetration and increased to 27 (71%) patients at 16th
week (EHS ≥3, P=0.000, Table-2 and Figure-3).
And even 3 patients achieved EHS 4 in PDE5i
nonresponders at 16th week. As to PDE5i responders, 4 of 7 patients achieved to EHS of 4 from
EHS of 3 at 16th week (Table-2 and Figure-3). 9
patients (24%) in PDE5i nonresponders achieved
EHS ≥3 without PDE5i after Li-ESWT treatment
(Table-2). At 16th week, 28 patients (74%) PDE5i
nonresponders marked “Yes” in both GAQ 1 & 2

and 25 patients (66%) marked “Yes” in both SEP
2 & 3 vs. 4 or 5 of 7 patients in PDE5i responders
in GAQ & SEP, respectively (Table-2). No adverse
event, like pain, hematoma, hematuria and bruising, was reported during treatment and after the
intervention.
DISCUSSION
Several clinical trials conducted by different institutions have supported the effectiveness
of Li-ESWT to ED patients, since Vardi et al. (15)
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Figure 2 - △ A change from baseline. PDE5i nonresponders
will have PDE5i before assessment both in 8th and 16th week,
but PDE5i responders not.

Figure 3 - PDE5i nonresponders will have PDE5i
before assessment both in 8th and 16th week, but PDE5i
responders not.

first discovered that in 2010. However, the success
rate of the EFD of 0.09mj/mm2 of Li-ESWT treatment for ED patients who do not respond to PDE5i
is largely unsuccessfully (10). Data on the setup
parameters or treatment protocols of Li-ESWT to
restore spontaneous erectile function are still scarce. Majority of the studies simply follow the protocol base on Vardi et al. (15). To identify potential
possible positive responses, we should explore different treatment options for Li-ESWT, including

energy density, treatment sites, shockwaves, etc.
Based on this present study, about 70%
PDE5i nonresponders patients who were treated
with Li-ESWT at first step were able to achieved
erection hard enough for vaginal penetration after using PDE5i at second step, and it lasted 3
months at least. Li-ESWT was able to convert true
PDE5i nonresponders to responders. PDE5i nonresponders became drug-sensitive after Li-ESWT
treatment. About 70% patients treated with PDE5i
after Li-ESWT achieved good enough erection
to have intercourse. Notably 7 patients of all Li-ESWT group achieved full erection (EHS=4) with
or without PDE5i. In PDE5i responders, though
the sample size is small, 70% of them were able
to have intercourse without medication after Li-ESWT treatment. The improvement of erectile function was found in from 8th week to 16th
week, which implied that the potential pathological changes was improved. Moreover 9 of PDE5i
nonresponders patients achieved erection strong
enough for vaginal penetration after Li-ESWT treatment without combining PDE5i. This effectiveness of EFD of 0.05mj/mm2 of Li-ESWT may be a
potentially valid treatment for ED patients, even
for the PDE5i nonresponders.
This is the first application of EFD of
0.05mj/mm2 of Li-ESWT; we use lower EFD of
shockwave but more treated points and more
number of shocks. The feasibility and safety have
been reported in relevant animal trials. Li et al.
(16) reported that both EFD of 0.06mj/mm2 and
EFD of 0.09mj/mm2 were successful at improving
erectile response through cavernous nerve stimulation. They have no significant difference in penile angiogenesis improvement, tissue restoration,
and penile nerve regeneration including neuronal
nitric oxide synthase (nNOS) positive nerve fibers
coinciding with recruitment of endogenous progenitor cells. In a porcine model of skin burn, Goertz
et al. (17) demonstrated that EFD of 0.04mj/mm2
of Li-ESWT has a better capacity in angiogenesis
and blood flow than other intensity of EFDs. In
other similar studies, Lin G and his colleagues investigated the effects of 0.057mj/mm2 of EFD and
less of it of Li-ESWT in Sprague-Dawley rats. The
above scientific research led to the assumption
that Li-ESWT also might be beneficial in activa-
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ting penile progenitor cells in the corpora cavernosa of vasculogenic ED patients (18, 19). It is lack
in clinical trial about 0.05mj/mm2 of Li-ESWT on
ED, though the level of EFD has the pathological
potential to improve erectile function.
This study is in contrast to trial first reported by Vardi et al. (15). In their study, 1500 shockwaves were delivered to five treatment points
of the penile by a compact electrohydraulic unit
(Omnispec ED 1000, USA). Each session comprise
300 shocks on one treatment point at an energy density of 0.09mj/mm2 and a frequency of
120/min. It showed that Li-ESWT had a positive
short-term clinical physiological effect on erectile
function and about 50% of patients got spontaneous erection sufficient for sexual penetration.
In our present study, we prefer to 1200 or 1600
shocks were delivered to per treatment point at an
energy density of 0.05mj/mm2 and a frequency of
200/min, and each session included 10000 shocks and twice a week for 4 week. Our study used
shockwave generated electromagnetically and the
machine was manufactured in China. The present
study and the studies by Vardi are not completely
comparable owing to differences in the number
of patients, treatment sites, total number of treatments (the Vardi group used 12 treatments) and
machines, as explained above.
The mechanism of action that leads to
improvement in IIEF-EF scores in men treated
with Li-ESWT has not been elucidated completely. The basis for its use is the notion that it
could regenerate microvasculature and improving penile hemodynamics. It could induce the
release of endothelial or neuronal NOS, vascular endothelial growth factor and proliferating
cell nuclear antigen. Studies on the effect of
Li-ESWT on penile tissue in rats have shown
improvement in erectile function and regeneration of endothelium, smooth muscle, and nerves
expressing neuronal nitric oxide synthase (19,
21). Studies have shown partial improvement of
erectile dysfunction in a diabetic rat model treated with ESWT or stem cells (8, 22), and neoangiogenesis in corpora cavernosa in normal rats
and diabetic rats treated with ESWT compared
with controls (8).

Strengths
To our knowledge, this is the first application of 0.05mj/mm2 level of EFD of Li-ESWT for
ED patients. The effective rate is about 70%, higher than other EFD of Li-ESWT. As expected and
akin to published data, 0.05mj/mm2 of Li-ESWT
appears to be safe and effective in our present study. All of present patients in this study completed
the treatment course with no discontinuations and
no patient reported penile pain, bruise or others
during subsequent follow-up visits.
Limitations
One limitation of this study is the lack of
penile haemodynamic or other objective measurements. We have tested NPT prior to treatment
but lack of comparison of change before and after
intervention. However, Vardi et al. concluded that
NPT is not suitable to be used as an investigative
tool due to difficulties in interpreting the results
in terms of meaningful parameter changes and
changes in penile hemodynamics (15). Another is
that as a result of increasing effect, we could not
evaluate how lasting the Li-ESWT benefit was in
ED patients. This is the first application of EFD of
0.05mj/mm2 of Li-ESWT on ED patients, the number of patients is relatively small. Also the number
of patients enrolled in this study was too small
to have multivariate analysis. This study did not
cover comparisons between different energy densities, such as 0.09mj/mm and 0.05mj/mm. Therefore, the effects of two energy density shock wave
treatments cannot be directly compared. Also this
is not a controlled study. Further studies with a
longer follow-up and a large sample are required
to generate a more suitable protocol and optimal
level of EFD of Li-ESWT.
CONCLUSIONS
EFD of 0.05mj/mm2 of Li-ESWT for ED
patients is effective, even part of patients could
achieve full erection of EHS of 4. The PDE5i nonresponders became drug-sensitive after EFD of
0.05mj/mm2 of Li-ESWT treatment, which meant
that after Li-ESWT they were able to achieved a
good erection using PDE5i. In PDE5i responders,
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they were able to have intercourse without medication. Although these are preliminary results, it
is expected to be an alternative option for PDE5i
nonresponse ED patients for physicians. Additional studies with large sample sizes, longer term
studies are required to establish the clinical impact
of Li-ESWT.
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ABSTRACT

ARTICLE INFO

Objective: There is limited data regarding surgeon volume and partial nephrectomy
outcomes. The aim of this study is to report trifecta outcomes of robot-assisted partial
nephrectomy (RAPN) performed by the low volume surgeon.
Materials and Methods: Thirty-nine patients with clinical T1-2 renal tumors who
underwent RAPN between 2012 and 2018 were included in this study. Trifecta was
defined as negative surgical margins, warm ischemia time ≤20 minutes, and no operative
complications. Patient demographics, R.E.N.A.L. nephrometry score, operation time,
estimated blood loss, warm ischemia time, length of hospital stay, renal functions, and
oncological outcomes were analyzed retrospectively. Complications were graded based
on the modified Clavien-Dindo classification system.
Results: The median R.E.N.A.L. nephrometry score was 6 (4-10). RAPN was successfully
performed in all but one patient. The median operation time was 180 (90-240) minutes.
Warm ischemia was performed only by segmental renal artery control in 35 and, by
main renal artery control in three patients. The off-clamp technique was used in two
patients. The median warm ischemia time was 16 (0-31) minutes. Seven patients had
a warm ischemia time of longer than 20 minutes. Three patients had postoperative
complications. The surgical margin was positive in one patient. As a result, the trifecta
was achieved in 30 of the 39 patients (77%).
Conclusion: RAPN is a safe and effective minimally invasive alternative in the
treatment of renal masses. The present study suggests that reasonable trifecta rates can
be achieved even by low volume surgeons.

INTRODUCTION
The incidence of renal tumors has increased worldwide over the last two decades due to
widespread use of cross-sectional imaging techniques (1). Nowadays, nephron-sparing surgery
(NSS) remains the preferred approach for the treatment of T1a, and when technically feasible, in T1b
renal tumors since it provides superior functional
outcomes and less cardiovascular events when
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compared to radical nephrectomy (2). Among the
NSSs, robot-assisted partial nephrectomy (RAPN)
was introduced as a minimally invasive alternative to open and laparoscopic partial nephrectomy,
with the numerous advantages of new technologies and has become increasingly preferred even in
the more complex renal tumors (3). Most recently,
a new concept called ‘Trifecta’ has been suggested
to evaluate the success of RAPN. It was first reported by Hung et al. and defined as the simultaneous
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achievement of all three goals of RAPN including
negative surgical margins, no operative complications, and renal functional preservation (4). Due
to its technical complexity, it is likely that RAPN
outcomes can be affected by provider volume. As
has been shown in prior studies, higher surgeon
volume was associated with better operative outcomes for radical prostatectomy and cystectomy;
however, there are very few publications concerning the impact of surgeon volume on the RAPN
outcomes (5, 6). As a result, the aim of the present
study was to evaluate trifecta outcomes of a low
volume surgeon’s RAPN series and thus helping
to fill a perceived gap in the literature, about the
volume-outcome relationship of the RAPN.
MATERIALS AND METHODS
The present study was approved by the
Institutional Ethics Committee of Istanbul Bilim
University, Faculty of Medicine (Approval number: 26.02.2019/2019-05-01). Written informed
consent was obtained from all the patients. Robot-assisted partial nephrectomy was performed
in 44 consecutive patients between March 2012
and December 2018. Of these patients, four were
excluded due to radiological evidence of locally
advanced disease and incomplete records. In
addition, RAPN was successfully performed in
all but one patient. Another patient in whom
management was converted to total nephrectomy after two consecutive positive frozen section reports was also excluded from the study.
The remaining 39 patients with renal tumors
who underwent RAPN were included in this study. Among these, twenty-five were clinically
staged as T1a, twelve as T1b and one was staged as T2. Surgeon volume was described as the
number of procedures performed within a year
by a single surgeon, regardless of the hospital
volume. In the present study, the console surgeon was defined as a low volume surgeon, since
6.2 RAPN procedures were performed annually
by him in several different hospitals during the
study period. Although he was defined as “a low
volume surgeon” for RAPN, the console surgeon
of this cohort has been performing robotic surgeries regularly for fourteen years.

Preoperative evaluation was performed by
medical history, physical examination, blood biochemistry, urinalysis and chest X-ray. Contrast-enhanced computed tomography (CT) with 3-D
modification was used in all patients in order to
delineate tumor characteristics and renal vascular anatomy. Pathological staging was performed
according to the 2009 IUCC/American Joint Committee on Cancer tumor-node-metastasis staging
system (7). All tumors were categorized according
to the R.E.N.A.L. nephrometry score (8). Patient
demographics, operation time, estimated blood
loss (EBL), warm ischemia time (WIT), length of
hospital stay, pre- and postoperative renal functions and oncological outcomes were prospectively registered in our database and analyzed retrospectively. Estimated glomerular filtration rates
(eGFR) were calculated with the Modification of
Diet and Renal Disease formula (9). Preoperative
and postoperative 1st month follow-up creatinine
and eGFR levels were compared. All complications
within 30 days after RAPN were graded based on
the modified Clavien-Dindo classification system
(10). Positive surgical margin was defined as the
presence of tumor cells on the inked surface of
the resected specimen on the pathology report.
Trifecta was described as negative surgical margins, WIT less than 20 minutes, and no peri- and
postoperative complications. During follow-up, all
patients received a comprehensive metabolic panel every three months for the first two years and
once a year subsequently. An abdominal CT and
chest radiography were performed at the 3rd month. When necessary, abdominal ultrasonography
or CT and chest radiography were performed by
the 6th month, and yearly thereafter.
Surgical Technique
All operations were performed using the
da Vinci SI robotic surgical system® (Intuitive Surgical, Inc., Sunnyvale, CA). A five-port transperitoneal approach was used for left-sided tumors.
An additional 5mm port was used for liver retraction, for right-sided tumors. Following endotracheal intubation under general anesthesia, a ureteral catheter was placed in patients whose tumor
was too close to the collecting system. The patient
was then placed at a 60° modified flank position.
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Pneumoperitoneum was achieved with a Veress
needle at Palmer’s point (11) for left renal tumors
and 2 cm cranial from the midpoint between the
umbilicus and anterior superior iliac spine for right renal tumors. The colon was reflected medially.
The main renal vein, renal artery, and targeted
segmental arteries were separately dissected and
encircled by vascular loops in all cases. The renal
capsule was scored using monopolar shears. Two
15 cm long 3-0 polyglyconate barbed sutures on a
26 mm ½ circle needle were placed in the abdominal cavity for renal parenchymal repair. Metal and
plastic bulldog clamps of different sizes (Scanlan
International, St. Paul, MN) were used in order to
control segmental branches of the main renal artery supplying the tumor, depending on the size
of the renal arterial branch. Cold excision of the
tumor was performed with robotic hot shears. It
was also necessary to clamp additional segmental arteries when arterial bleeding from tumor bed
occurred. The pelvicalyceal system was repaired
by uninterrupted 4-0 polyglactin suture, if opened
up. The tumor bed was then sutured continuously
with two preplaced barbed sutures. Subsequently,
bulldog clamps were released (early unclamping).
In case of pulsatile arterial bleeding, vessels were
controlled in a figure of eight fashion by using
4-0 polyglactin suture. The renal parenchyma was
further approximated using 0-0 polyglactin sutures on a CT-1 needle with the sliding-clip renor-

rhaphy technique (12). A Jackson-Pratt drain was
placed in all patients.
Statistical Analysis
All statistical analyses were performed
using the SPSS Statistics version 24 (IBM, Armonk, NY, USA) software. The sample mean was
used to determine the average of collected data
as quantitative variables met the normal distribution according to the Kolmogorov-Smirnov test,
otherwise, sample median was used. The paired-sample t-test was used to compare pre- and post-treatment differences within the groups. The confidence interval was taken 95%, and a P <0.05 was
considered statistically significant.
RESULTS
Demographics and operative outcomes of
patients are listed in Table-1. The median age was
57 (32-74) years. Median R.E.N.A.L nephrometry
score and tumor size were 6 (4-10) and 38 (1280) millimeters, respectively. No conversions were
required. The median operation time was 180 (90240) minutes. Warm ischemia was performed only
through selective segmental renal artery control
in 35, and by main renal artery control in two patients. The off-clamp technique was used in only
two patients. The early unclamping technique was

Table 1 - Demographics and operative outcomes of patients.
Number of patients

39

Age, years

57 (32-74)

BMI

29 (26-41)

Tumor size, mm

38 (12-80)

R.E.N.A.L. Nephrometry score

6 (4-10)

Operation time, min

180 (90-240)

Warm ischemia time, min

16 (0-31)

Estimated blood loss, mL

200 (10-700)

Drain removal time, days

2 (1-5)

Length of stay, days

3 (2-8)

Data indicated as median (interquartile range), BMI = Body mass index
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also used to limit warm ischemia time in all but
three patients. Median WIT was 16 (0-31) minutes. Estimated blood loss was 200 (10-700) milliliters. The median drain removal time and length of hospital stay were 2 (1-5) and 3 (2-8) days,
respectively. The mean decline in hematocrit was
4% (±2.12), and this was found to be statistically
significant (p <0.01). Mean pre- and post-operative eGFR values (mL/min/1.73m2) were 89 (±23)
and 85 (±24), respectively. The mean reduction in
eGFR at one month after surgery was not statistically significant (p=0.18).
All the trifecta failure patients in our series
are listed in Table-2. Four complications recorded
as Clavien grade 2 and 3-b were observed in three
patients. These included two postoperative bleeding requiring blood transfusions, one pneumothorax requiring a chest tube, and one urinoma
requiring percutaneous drainage. Final pathological examination of 39 resected tumors revealed 32
malignant tumors (82%) and seven benign tumors
(18%). The surgical margin was found to be positive in one patient. However, no tumor recurrence was reported during a median follow-up of 44
(12-92) months. Warm ischemia time was found
to be longer than 20 minutes in seven patients.
Although the segmental renal artery clamping te-

chnique was used in all, these seven patients were
not assigned as trifecta achieved. As a result, trifecta was achieved in 77% of the patients (30/39).
DISCUSSION
Robot-assisted partial nephrectomy is
being increasingly used in the treatment of renal
tumors with a number of reports describing favorable outcomes, when compared with laparoscopic
and open partial nephrectomy (13). Robotic surgery provides significant advantages to the surgeon, including three-dimensional visualization,
increased magnification and better depth perception which make tumor excision easy even
in posteriorly located tumors. Published reports
support that RAPN is associated with more favorable operative and functional outcomes, over
open and laparoscopic partial nephrectomy (3).
When compared with LPN, the main advantages
of RAPN seems to be a shorter learning curve and reduced warm ischemia time, providing
equivalent oncologic results as LPN (14). With
increasing experience in the surgical technique,
larger and more complex renal tumors have also
been treated by RAPN with satisfactory oncologic and operative outcomes (15).

Table 2 - Trifecta failure patients.
Case
no.

Year of study

Age

Gender

RENAL score

Length of
stay

Vascular
control

WIT
(Min)

Surgical
margin

Clavien
complication

3

1

58

M

8

2

SAC

25

-

0

9

3

74

M

6

5

SAC

22

-

3-ba

10

3

74

M

9

3

SAC

23

-

0

16

4

73

M

10

4

SAC

28

-

0

20

4

58

F

6

5

SAC

16

-

2-a and 3-bb

25

5

56

M

8

4

SAC

31

+

0

31

6

41

M

8

3

SAC

27

-

0

33

6

62

M

10

3

SAC

24

-

0

35

6

60

M

6

3

SAC

11

-

2-ac

WIT = Warm ischemia time, SAC=Segmental renal artery clamping.
a
pneumothorax treated by a chest tube drainage.
b
postoperative bleeding necessitating blood transfusion and urinoma treated by the percutaneous drainage.
c
postoperative bleeding necessitating blood transfusion.
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With the increasing popularity of RAPN
among urologists, a surgical quality assessment
score called “Trifecta” has emerged to determine
the surgical success of the procedure. The largest
RAPN series have reported their trifecta results as
ranging from 32% to 86% (16, 17). Zargar et al.
compared trifecta outcomes of 2393 consecutive
cases of robotic and laparoscopic partial nephrectomy performed by high-volume surgeons from
five centers. It was reported that the RAPN group
had superior outcomes in terms of WIT, overall
complications and positive surgical margin rates,
and they concluded that RAPN had significantly
better trifecta outcomes when compared to LPN
(17). In addition, trifecta outcomes have also been
reported for RAPN in patients with T1b renal tumors ranging from 43% to 80% (16-19). These reports suggest that optimal trifecta outcomes may
be achieved by RAPN even in patients with T1b
renal tumors.
Trifecta for RAPN first defined by Hung et
al. focuses on oncologic outcomes, renal functional preservation, and safety profile of the procedure (4). In the present study, cancer control was
determined by the negative surgical margin on the
final pathology report. The warm ischemia time
was used to determine renal functional preservation and less than 20 minutes was described as the
cutoff for achieving trifecta. The safety profile of
the procedure was also assessed with the absence
of peri- and postoperative complications. In the
present low volume surgeon’s series, trifecta was
achieved in 30/39 (77%) of the patients and this
rate is considered as similar to previously reported
series for RAPN by high volume surgeons depicted
above (16-19).
Although conflicting reports exist relatied
to the impact of surgeon volume on the outcomes
of RAPN, higher surgeon volume seems to be associated with better postoperative outcomes (20).
Several studies have shown that patients treated
by high volume surgeons are more likely to have
favorable operative and postoperative outcomes
after RAPN (21). These findings were supported
by the Khandwala et al. in a large population-based study. They analyzed the impact of surgeon
volume on the perioperative outcomes of RAPN.
The surgeons were divided based on the annual

RAPN numbers and defined as very low, ≤2 cases/
year, low, 3-4 cases/year; intermediate, 5-7 cases/
year, high, 8-13 cases/year, and, very high, ≥14
cases/year. It was concluded that very high volume surgeons tend to have less major surgical
complications, shorter operation time and fewer
length of hospital stay according to results of this
study (22). In a similar study, Peyronnet et al. also
divided surgeons into four groups and compared
the results. Low volume surgeons were defined
as those who performed under seven RAPN/year,
whereas very high volume surgeons were those
who performed over 30 RAPN/year. The primary
endpoint was trifecta achievement in that study.
Although the trifecta achievement rate increased
with surgeon volume, it was not statistically significant in a multivariate analysis adjusting both
hospital and surgeon volume. It was finally stated
by the authors that hospital volume had a greater
impact on perioperative outcomes than surgeon
volume (23).
In the present study, nearly 7 RAPN/year
were performed by a single surgeon and trifecta
was achieved in 77% of these patients. Although
surgeon volume itself is considered as one of the
important factors for partial nephrectomy outcomes as mentioned by the Dagenais et al., other
measured and unmeasured surgeon factors may
account for 18-100% of variability of peri- and
postoperative variables such as years in practice,
surgical approach, fellowship and modular training, etc. Results of the current study are also
consistent with the one reported above (24).
The acceptable trifecta rates of our study
may be explained by some critical points. Firstly, an early unclamping technique was used in
almost all of the patients both to control active
bleeders from tumor bed and to reduce WIT as
much as possible. Another possible explanation
could be the detailed work-up in the radiology
unite on the 3-D CT before surgery. This method,
although time-consuming, provides a better preoperative mapping of the renal vascular anatomy
and makes it easier to understand tumor characteristics. The recent paper by Porpiglia et al. also
addressed this issue. In that study, a 3D virtual
model of the kidney was rendered from the CT-scans by the urologist and bioengineers, using
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medical software. According to the results of this
study, patients who were preoperatively evaluated by this protocol were most likely to undergo
RAPN successfully without warm ischemia of the
healthy renal remnant (25). Lastly, we also believe that teamwork in the operating room including
experienced bed-site physician and the scrub nurse plays an important role in order to improve the
surgical outcomes of RAPN. Therefore, it can be
concluded that if the surgical technique is standardized with correct preoperative planning, high
trifecta rates may also be achieved even in the
hands of low volume surgeons.
There are a few limitations of our study.
Firstly, this is a single-center study by a single
surgeon and secondly, this study is limited by its
retrospective nature. Although patient information was registered in our database prospectively, retrospective analyzes may cause missed data
which can affect results by reducing the size and
power of the study. In addition, no control group
was included in this study to compare the outcomes of the RAPN. If the study was designed as the
comparative matched-paired analysis of low and
high volume surgeons, there would have been a
more concise conclusion for the results.
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CONCLUSIONS
RAPN is an accepted, safe and effective
minimally invasive alternative in the treatment of
renal masses. The present study suggests that reasonable trifecta rates can be achieved even by the
low volume surgeons. However, match-paired and
comparative studies are needed to confirm our
findings.
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ABSTRACT

ARTICLE INFO

Objective: To evaluate the effects of Arf6 downregulation on human prostate cancer cells.
Materials and Methods: The effects of Arf6 downregulation on cell proliferation,
migration, invasion and apoptosis were assessed by MTT, BrdU, scratch, Transwell
assays and flow cytometry respectively. AKT, p-AKT, ERK1/2, p-ERK1/2 and Rac1
protein expressions were detected by Western blot.
Results: Downregulating Arf6 by siRNA interference suppressed the mRNA and protein
expressions of Arf6. The proliferation capacities of siRNA group at 48h, 72h, and 96h
were significantly lower than those of control group (P <0.05). The migration distance
of siRNA group at 18h was significantly shorter than that of control group (P <0.01).
The number of cells penetrating Transwell chamber membrane significantly decreased
in siRNA group compared with that of control group (P <0.01). After 24h, negative
control and normal control groups had similar apoptotic rates (P >0.05) which were
both significantly lower than that of siRNA group (P <0.01). After Arf6 expression was
downregulated, p-ERK1/2 and Rac1 protein expressions were significantly lower than
those of control group (P <0.05).
Conclusion: Downregulating Arf6 expression can inhibit the proliferation, migration
and invasion of prostate cancer cells in vitro, which may be related to ERK1/2
phosphorylation and Rac1 downregulation.

INTRODUCTION
Prostate cancer is one of the most common
malignancies that endanger geriatric males. Its global
incidence rate ranks second among those of all male
malignancies. In 2012, there were approximately 1.1
million new cases of prostate cancer in the World (1).
The occult onset of prostate cancer has no or unapparent symptoms in the early stage. Besides, tumor metastasis remains the main obstacle for prostate cancer
treatment and the main cause of death (2).
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As a member of the Ras gene superfamily, Arf can allosterically activate cholera toxin,
enhance its ADP-ribosyl transferase activity, and
promote its ADP-ribosylation on Gs protein α subunit. Arf6 is the most specific subtype of Arfs
protein family with a molecular weight of about
20 kD, playing an important role in regulating endocytosis, extracellular secretion, endocytic membrane circulation, cell division, membrane lipid
metabolism, microcapsule transport and release,
formation of intercellular adhesion and junction,

950

IBJU | ARF6 AND PROSTATE CANCER CELLS

as well as cortical actin cytoskeletal remodeling
(3). In addition, Arf6 is associated with membrane receptor endocytosis in clathrin-dependent and
independent pathways (4, 5). It is highly expressed
in various tumor tissues and cells such as breast
cancer (6), melanoma (7), glioma (8) and gastric
cancer (9), and closely related to the invasion and
metastasis of tumor cells.
The RNA interference technology can specifically and efficiently inhibit the expressions of
specific genes in organisms. It has been widely
used in gene functional studies, cellular signaling
conductive pathways, drug target screening and
clinical disease treatment. The aim of this study
was to provide an experimental basis for revealing the roles of Arf6 gene in the proliferation,
invasion, and metastasis of prostate cancer cells
through RNA interference, and to design eligible
therapies for metastatic prostate cancer using Arf6
as a target.

instructions. Two sterile RNase-free microcentrifuge tubes were used. Each tube was added 200μL
of Opti-MEM medium. One of the tubes was then
added 7.5μL of Lipofectamine 2000, and the other
was added 5μL of specific siRNA or NC-siRNA. The
solutions in the two tubes were mixed evenly by a
micropipette and left still for 15-20 min to form a
complex. The siRNA/Lipofectamine 2000 complex
(50nmol/L) was added into a 6-well plate, and the
medium in each well was supplemented by fresh
pre-warmed medium containing 10% FBS (without double antibody) to 2mL. The medium was
refreshed for the first time 4-6h after transfection
was completed. Forty-eight hours after transfection, the cells were digested by centrifugation with
0.05% trypsin, and collected to extract total RNA
and total protein respectively. Reverse Transcriptase PCR (RT-PCR) and Western blot were used to
detect the expression levels of target gene RNA
and protein after siRNA interference, and to evaluate the efficiency of transfection.

MATERIALS AND METHODS

RT-PCR

Cell culture
Androgen-independent prostate cancer
PC-3 and LNCap cell lines were purchased from
American Type Culture Collection (USA). After resuscitation, the cells were cultured in RPMI-1640
medium containing 10% fetal bovine serum (FBS)
and penicillin-streptomycin (100U/mL, Gibco,
USA) in a 5% CO2 incubator at 37°C.

RNA was quantified using NanoDrop2000
spectrophotometer (Thermo Fish Scientific, USA),
and complementary DNA was synthesized with
reverse transcriptase (Takara, Japan), RT-PCR was
performed using SYBR-Green premix Ex Taq®
(Takara, Japan) (n=3) and MxPro Mx3005P real-time PCR system® (Agilent, USA). RT-PCR primers were synthesized by Invitrogen (USA). ARf6,
forward primer: 5’-ATGGGGAAGGTGCTATCCAAAATC-3’, reverse primer: 5’-GCAGTCCACTACGAAGATGAGACC-3’. GAPDH, forward primer:
5’-GGCCTCCAAGGAGTAAGACC-3’, reverse primer: 5’-AGGGGAGATTCAGTGTGGTG-3. Reaction
conditions: Pre-denaturation at 95°C for 3 min,
three-step amplification (40 cycles): 95°C for 20s,
60°C for 20s and 72°C for 20s. Using GAPDH as
the internal reference, the relative expression of
target gene was calculated by the 2-ΔΔCT method.
Three replicate wells were set for each sample.

Cell transfection
Arf6-specific small interfering RNA (siRNA) sequence was designed and synthesized by
Guangzhou RiboBio Co.®, Ltd. (China) according
to the Arf6 gene sequence in NCBI database (GenBank, NM-001663.3). Forward primer: 5’CUCACAUGGUUAACCUCUAdTdT3’, reverse primer:
5’UAGAGGUUAACCAUGUGAGTdTd3’. Meanwhile, nonsense sequence was synthesized as negative
control. Forward primer: 5’CAACAAUCCUGUACAAGUUdTdT3’, reverse primer: 5’AACUUGUACAGGAUUGUUGdTdT3’.
Cells in the logarithmic growth phase
were harvested and inoculated into 6-well culture plates. When the confluence reached 60-70%,
the cells were transfected according to the siRNA

Western blot
Total proteins were extracted by RIPA lysis buffer (Beyotime Institute of Biotechnology,
Shanghai®, China) following the manufacturer’s
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protocol. Then 30mg proteins were separated by
10% sodium dodecyl sulfate-polyacrylamide gel
electrophoresis and transferred onto a polyvinylidene difluoride membrane (Millipore®, USA). Afterwards, the membrane was blocked with 5%
non-fat milk for 1h at 37°C, and incubated with
anti-ERK1 (1:500, Cell Signaling Technology®,
USA), anti-ERK2 (1:500, Cell Signaling Technology, USA), anti-Rac1 (1:800, Abcam, USA), anti-AKT (1:800, Abcam, USA), anti-p-AKT (1:800,
Abcam, USA) and GAPDH (1:400, Santa Cruz Biotechnology, USA) antibodies for 1h at 37°C. After
washing with tris-buffered saline containing 0.5%
Tween 20 (TBST), the membrane was incubated
with HRP-conjugated secondary antibody at 37°C
for 40 min. After further washing with TBST, the
membrane was color-developed with enhanced
chemiluminescence reagent and exposed to X-ray
film. The protein expression was quantified by
Quantity One4.6.2 software, and the ratio of target
protein to GAPDH protein level was calculated.
MTT assay
The cell concentration of each group was
adjusted to 1.0×103, and then the cells were inoculated into a 96-well plate. Each well was added
RPMI-1640 medium containing 10% FBS to 200μl,
and the cells were cultured in 5% CO2 incubator
at 37°C. Five replicates were set for each group. At
indicated time intervals (0h, 12h, 24h, 48h, 72h
and 96h after transfection), each well was added
20mL of MTT solution (5mg/mL), and the cells
were cultured in 5% CO2 incubator at 37°C for 4h
to generate formazan crystals. Subsequently, each
well was added 150μl of dimethyl sulfoxide to dissolve the crystals. Finally, the optical density at
490nm was measured by a microplate reader.
BrdU (5-Bromo-2’-deoxyuridine) assay
BrdU cell proliferation assay kit® (Biovision®, USA) was used for detection. The cells were
seeded in a culture dish (diameter: 35mm) containing a coverslip at a density of 1.5×105/mL,
cultured for 1 day and synchronized to the G0
phase in culture medium containing 0.4% FBS for
3 days. Before termination of culture, BrdU (final

concentration: 30μg/L) was added, and the cells
were incubated for 40 min at 37°C. The culture
medium was discarded, and the coverslip was washed 3 times with PBS, fixed in methanol-acetic
acid solution for 10 min and air-dried. After endogenous oxidase was inactivated by 0.3% H2O2
-methanol solution for 30 min, the coverslip was
blocked with 5% normal rabbit serum, denatured
by using formamide at 100°C for 5 min, cooled
in an ice bath, washed with PBS and added anti-mouse BrdU monoclonal antibody (working concentration: 1:50). For negative control, PBS or serum was added. OD at 450nm was measured by
the microplate reader.
Scratch assay
Cells in the logarithmic growth phase
were digested by 0.05% trypsin, centrifuged and
resuspended in RPMI-1640 medium containing
10% FBS to prepare a single cell suspension at
a density of 1.0×106/mL. The cells were scratched with a 10μl micropipette tip. Three replicates were set for each group. After addition
of RPMI-1640 medium containing 1% FBS, the
cells were cultured in 5% CO2 incubator at 37°C.
The migrating cells at different time points (0h
and 18h) after scratching were photographed.
When the scratches of the normal control group
completely healed, the observation and photographing were ended. The results were statistically analyzed using Image J software.
Transwell assay for in vitro migration and invasion
To monitor cell migration, the transfected
cells were harvested, and 5×104 cells in 200μL of
medium containing 0.1% serum were placed in
the upper chamber (pore size: 8μm) (BD Labware, USA®). The lower chamber was filled with
medium containing 10% FBS (600μL). To monitor cell invasion, 5×104 cells in 200μL of medium
containing 0.1% serum were placed in the upper
chamber which was precoated with Matrigel (BD
Biosciences®, USA). After 24h of incubation, the
cells were removed from the upper chamber using
a cotton swab. The cells on the underside were fixed with 4% paraformaldehyde, stained with 0.1%
crystal violet in 20% ethanol, and counted in five
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randomly selected visual fields under a phase contrast microscope. The migrating cells were photographed at 200× magnification under Leica microscope (Germany), in five independent fields per
well. Each experiment was performed in triplicate.
Flow cytometry
Cell apoptosis was analyzed by flow cytometry using annexin-V and propidium iodide (PI)
double staining kit (Invitrogen®, USA) following
the manufacturer’s protocol. Each experiment was
performed in triplicate.
Statistical Analysis
Each independent experiment was repeated
three times. All data were analyzed by SPSS19.0
software and expressed as mean±standard deviation (x±SD). Pairwise comparisons were performed
by the t test, and intergroup comparisons were
conducted by one-way analysis of variance. P
<0.05 was considered statistically significant.
RESULTS
siRNA interference inhibited expressions
of endogenous Arf6 mRNA and protein in prostate
cancer cells.
Forty-eight hours after transfection, the
expression levels of Arf6 mRNA and protein in
prostate cancer cells were detected by real-time
PCR and Western blot respectively. The inhibition
rates of Arf6 mRNA expression in PC-3 and LNCap cells were (91.88±3.13%) and (92.14±3.22%)
respectively, and those of Arf6 protein expression
in these two cell lines were (86.37±0.57)% and
(85.79±0.64)% respectively (Figure-1). In other
words, after siRNA interference, the Arf6 mRNA
expressions in PC-3 and LNCap cells decreased
approximately 11.5-fold, and the protein expression reduced about 6.1-fold.
Arf6 downregulation inhibited proliferation of
prostate cancer cells
The transfected prostate cancer cells were
divided into siRNA group, negative control group
and normal control group. The MTT assay showed that there was no significant difference in

the viability between negative control and normal control groups (P >0.05), but the viabilities
of the siRNA group were significantly lower than
those of the control group at 48h, 72h and 96h (P
<0.05) (Figure-2).
The BrdU assay exhibited that the proliferative capacities of the siRNA group at 48h, 72h,
and 96h were all significantly lower than those of
the normal control group (P <0.05) (Figure-3).
Arf6 downregulation inhibited migration
and invasion of prostate cancer cells
After the cells were scratched for 18h, there was no significant difference in the migration
distance between negative control and normal
control groups (P >0.05), whereas that of the siRNA group was significantly shorter than that of
the control group (P <0.01) (Figure-4).
Additionally, the Transwell assay showed
that the number of migrating cells in the negative
control group was similar to that of the normal
control group (P >0.05), but the number of the
siRNA group was significantly lower than that
of the control group (P <0.05) (Figures 5A and
C). Therefore, downregulating Arf6 expression in
prostate cancer cells effectively inhibited their migration. Besides, we used Matrigel with components similar to human extracellular matrix protein, and further coated Transwell chambers with
Matrigel to assess the effects of downregulation of
Arf6 expression in prostate cancer cells on their
invasion. Figures 5B and D exhibit that the number of invasive cells in the siRNA group is significantly lower than that of the control group (P
<0.05), but normal control and negative control
groups have similar numbers (P >0.05). Collectively, downregulating Arf6 expression in prostate
cancer cells effectively suppressed their migration
and invasion.
Arf6 downregulation promoted prostate cancer
cell apoptosis
The apoptosis of prostate cancer cells was
detected by annexin-V and PI double staining. After 24h, the negative control and normal control
groups had similar apoptotic rates (P >0.05), which were both significantly lower than that of the
siRNA group (P <0.01) (Figure-6).
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Figure 1 - Arf6 expressions in prostate cancer cells after siRNA transfection. A and C: Arf6 protein expressions detected by
Western blot, B and D: Arf6 mRNA expressions detected by RT-PCR. Con: Normal control group, NC: negative control group;
siRNA: siRNA interference group. **Compared with Con and NC groups, P <0.01.

954

IBJU | ARF6 AND PROSTATE CANCER CELLS

Figure 2 - Effects of Arf6 downregulation on viability of prostate cancer cells evaluated by MTT assay. Con: Normal control
group, NC: negative control group; siRNA: siRNA interference group.

**Compared with Con and NC groups, P <0.01. **Compared with Con and NC groups, P <0.01.

Figure 3 - Effects of Arf6 downregulation on proliferative capacities of prostate cancer cells assessed by BrdU assay. Con:
Normal control group, NC: negative control group; siRNA: siRNA interference group.

**Compared with Con and NC groups, P <0.01.
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Figure 4 - Effects of Arf6 downregulation on migration of prostate cancer cells tested by scratch assay. Con: Normal control
group, NC: negative control group, siRNA: siRNA interference group.

**Compared with Con and NC groups, P <0.01.
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Figure 5 - Effects of Arf6 downregulation on invasion of prostate cancer cells evaluated by Transwell assay. Con: Normal
control group, NC: negative control group; siRNA: siRNA interference group.

**Compared with Con and NC groups, P <0.01.

957

IBJU | ARF6 AND PROSTATE CANCER CELLS

Figure 6 - Flow cytometry showed that Arf6 downregulation promoted prostate cancer cell apoptosis. Con: Normal control
group, NC: negative control group, siRNA: siRNA interference group.

**Compared with Con and NC groups, P <0.01.

Arf6 downregulation inhibited expressions of p-ERK1/2 and Rac1 but not AKT activity
Increase of Arf6 expression can promote
glioma cell proliferation, which is associated with
the activation of PI3K/AKT signaling pathway
(10). To further explore whether siRNA can interference with Arf6 expression to inhibit the proliferation of prostate cancer cells via the PI3K/AKT
signaling pathway, Western blot was conducted
to detect the expression and phosphorylation of
AKT, a key molecule in this pathway. As shown
in Figures 7A and C, the expression levels of AKT
and p-AKT proteins in negative control, normal
control and siRNA groups are not significantly different, suggesting that Arf6 downregulation suppressed the proliferation of prostate cancer cells
not via the PI3K/AKT signaling pathway. Arf6
can regulate tumor cell proliferation, migration
and invasion via the ERK signaling pathway (11).
Accordingly, we used the same method to detect

the expressions of ERK1/2 and p-ERK1/2. There
was no significant difference in the expression of
ERK1/2 protein among negative control, normal
control and siRNA groups, but the expression of
p-ERK1/2 in the siRNA group was significantly
lower than that in the control group, indicating
that inhibition of the proliferation, invasion
and migration of prostate cancer cells through
downregulating Arf6 expression may be related to the downregulation of p-ERK expression.
Moreover, downregulating Rac1 expression can
significantly inhibit the proliferation, invasion
and metastasis of prostate cancer cells (12). To
study whether the inhibitory effects of Arf6 downregulation on the proliferation, invasion, and
migration of prostate cancer cells were related
to Rac1, we detected Rac1 protein expression.
As presented in Figure 7B and D, the Rac1 protein expression of the siRNA group is significantly lower than that of the control group.
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Figure 7 - Expressions of key signaling molecules in PI3K/AKT and ERK/Rac1 pathways detected by Western blot. Con:
Normal control group, NC: negative control group, siRNA: siRNA interference group.

DISCUSSION
Arf6, which is located in mitotic intermediates, can participate in the regulation of mitotic
activity as well as tumor cell growth and proliferation (13). Knizhnik et al. found in HET SR cells
that overexpression of wild-type Arf6 or continuous activation of Arf6 mutant significantly
enhanced cell proliferation (14). Koumakpayi et
al. reported that Arf6 regulated the nuclear localization of ErbB3, a member of the EGFR family, in
prostate cancer cells (15).
To explore the role of Arf6 in prostate
cancer cell proliferation, we used siRNA to down-

regulate endogenous Arf6 expression in androgen-independent prostate cancer cells. The proliferative capacity after Arf6 downregulation was
significantly lower than that of the control group,
suggesting that Arf6 played a key role in the proliferation of prostate cancer cells. Also, Arf6 can
promote the change of tumor cell morphology
and the formation of invasion-related membrane
synapse structure, degrade extracellular matrix
proteins, enhance tumor cell movement, migration and invasion, and promote distant metastasis
mainly through regulating tumor cell endosmosis
cycle, troponin skeleton remodeling and release of
microvesicles (16). In this stud, downregulation of
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Arf6 expression by siRNA interference inhibited
prostate cancer cell movement, migration and invasion. Consistently, Hu et al. found that siRNA
interfered with the expressions of endogenous
Arf6 in breast and hepatoma cells and inhibited
their invasion and migration (17).
Activation of the PI3K/AKT signaling pathway can promote prostate cancer cell growth
and proliferation (18). Herein, we detected the
expressions of AKT and p-AKT by Western blot
and found that they were similar among different
groups. Therefore, Arf6 regulated prostate cancer
cell proliferation probably not via the PI3 K/AKT
signaling pathway. Additionally, the regulatory
effects of Arf6 on cell proliferation have been related with the ERK1/2 activity (19). In this study,
Arf6 downregulation significantly inhibited the
expression of p-ERK 1/2 in PC-3 cells, suggesting
that such downregulation may be associated with
decreased expression of p-ERK1/2. In addition,
Arf6 has also been reported to regulate tumor
cell invasion and migration via the ERK signaling
pathway, and to promote melanoma cell invasion and metastasis by enhancing ERK1/2 phosphorylation (7). In this study, after Arf6 expression was downregulated, the phosphorylation of
ERK1/2 in prostate cancer cells was significantly
suppressed. Hence, downregulating Arf6 modulated the migration and invasion of prostate cancer
cells possibly through the downregulation of p-ERK1/2.
Rac1 is a member of the Rho family of
small G proteins that can regulate actin cytoskeleton remodeling and promote the formation of
cell membrane synaptic structures linked to tumor
cell invasion and migration (20). Downregulating
Rac1 expression by siRNA or protein inhibitors
can reduce the formation of dendritic pseudopods on the surface of cell membrane by inhibiting
the skeleton remodeling of prostate cancer cells
and suppress their metastasis (21). Hu et al. found
that Arf6 enhanced the Rac1 activity by recruiting IQGAP 1 to facilitate glioma cell invasion and
migration (17). However, it was found in hepatoma cells that downregulating Arf6 expression
suppressed the activity of its downstream effector Rac1 by attenuating the phosphorylation le-

vel of ERK1/2, which reduced the invasion and
migration of hepatoma cells (22). We herein found
that Rac1 protein expression significantly decreased after Arf6 expression was downregulated. The
inhibitory effects of Arf6 downregulation on the
migration and invasion of prostate cancer cells
may be related to the decrease of Rac1 expression. In addition, Kobayashi et al. reported that
Rac1 downregulation induced the arrest of prostate cancer cell cycle in the G1/S phase and inhibited cell proliferation (23). In this study, after Arf6
was downregulated, both the cell proliferative
capacity and Rac1 expression reduced, indicating
that the molecular mechanism by which prostate
cancer cell proliferation was suppressed by Arf6
downregulation may be the downregulation of
Rac1 expression. Notably, Knizhnik et al. reported
that Arf6 promoted tumor cell proliferation via
the PLD-mTORC1 and p38MAPK pathways (14).
Hence, in future studies, we will detect the expression changes of key proteins in these pathways
and add specific blockers to clarify their roles in
prostate cancer.
CONCLUSIONS
In summary, downregulating endogenous
Arf6 expression in androgen-independent prostate cancer cells by siRNA interference can significantly reduce their proliferation, migration and
invasion. The molecular mechanism may be related to the downregulation of p-ERK1/2 and Rac1
expressions.
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ABSTRACT

ARTICLE INFO

Objective: To examine the impact of obesity on perioperative outcomes and urethral
stricture recurrence after anterior urethroplasty.
Material and Methods: We reviewed our prospectively maintained single-surgeon database
to identify men with anterior urethral strictures who had undergone anastomotic or
augmentation urethroplasty between October 2012 and March 2018. In all, 210 patients
were included for primary analysis of perioperative outcomes, while 193 patients with at
least 12 months follow-up were included for secondary analysis of stricture recurrence.
Patients grouped by BMI were compared using univariate and multivariate analyses for
perioperative outcomes and log rank testing for recurrence-free survival.
Results: Overall, 41% (n=86) of patients were obese and 58.6% (n=123) had bulbar urethral
strictures. Obese patients had significantly longer urethral strictures (mean=6.7cm±4.7)
than nonobese patients (p <0.001). Though urethroplasty in obese patients was associated
with increased estimated blood loss (EBL) relative to normal BMI patients on both
univariate (p=0.003) and multivariate (p <0.001) analyses, there was no difference in
operative time, length of stay, or complication rate between BMI groups. At a mean
follow-up interval of 36.7 months, 15% (n=29) of patients had stricture recurrence,
yet recurrence-free survival was not significantly different between groups (log rank
p=0.299). Dorsal augmentation urethroplasty resulted in significantly fewer recurrences
in obese patients compared to nonobese patients (p=0.036).
Conclusion: Despite the association with increased urethral stricture length and EBL,
obesity is not predictive of adverse perioperative outcomes or stricture recurrence. Obese
patients should be offered urethral reconstruction, but patient selection and preoperative
counseling remain imperative.

INTRODUCTION
Urethral stricture disease can be burdensome for patients, both medically and socially. Urethroplasty is the gold standard for treatment and
has success rates as high as 85-90% (1). However,
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these repairs are technically challenging and, risk
of recurrence aside, are subject to complications including bleeding, infection, deep vein thrombosis,
urethrocutaneous fistula, and erectile dysfunction.
Comorbidities conditions have been demonstrated as independent risk factors for complications
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after numerous surgical procedures (2). Among
these, obesity is of particular interest given its
worldwide prevalence --approximately 13%
among adults worldwide based on a 2016 World
Health Organization (WHO) estimate (3) -- and
established association with other perioperative
complications such as delayed wound healing and
surgical site infections (4, 5).
Recently, there has been uncertainty regarding the impact of obesity on surgical outcomes in patients with urethral stricture disease.
Obesity has been associated with higher complication rates and urethroplasty failure (6), but it is
not clear whether all perioperative measures are
adversely affected in obese patients. Our aim was
to examine the relationship between obesity, perioperative outcomes, and stricture recurrence after urethroplasty to ensure our patient selection
has been appropriate and our counseling accurate. Based on existing data regarding obesity and
perioperative complications, we hypothesized that
obese patients have worse outcomes across a number of perioperative indexes including estimated
blood loss, operative time, length of stay, and risk
of complications. We also hypothesized that obese
patients are prone to higher rate of urethral stricture recurrence.
MATERIALS AND METHODS
Patient selection and surgical technique
We reviewed our prospectively maintained,
IRB-approved database of patients undergoing urethral stricture management at MedStar Washington
Hospital Center between October 2012 and March
2018. All procedures were performed by a single
fellowship-trained reconstructive urologist. Though consideration was given to stricture location,
etiology, and tissue suitability, surgical technique
selection was based primarily on stricture length as
follows: i) excision and primary anastomosis (EPA)
for <2cm ii) augmented anastomotic or augmentation urethroplasty for 2-5cm and iii) augmentation
urethroplasty for >5cm. A preoperative retrograde
urethrogram was performed to characterize stricture length and location. Perioperative parameters
were obtained on the day of surgery, including
patient height, weight, BMI, EBL, operative time,

and stricture length, which was assessed intraoperatively using cystoscopy and ruler measurement.
Stricture etiology was determined by patient history, and the diagnosis of lichen sclerosus (LS) was
based on clinical exam or biopsy if necessary.
Our primary analysis included male patients
who underwent either anastomotic or augmentation urethroplasty for anterior urethral stricture
with at least three months follow-up after surgery.
Penile, bulbar, and panurethral strictures were eligible. Both single and staged procedures were also
eligible as were patients undergoing re-do urethroplasty after a failed initial urethroplasty. Posterior
urethral stenosis is a pathologic entity that is distinctly different from anterior urethral stricture and
is comparatively rare in our practice. Consequently,
posterior urethroplasties were excluded due to insufficient statistical power and to prevent comparing non-equivalent conditions. Cases of isolated
meatal stenosis, female urethroplasty, and urethroplasty for neophallus in transgender patients were
also excluded.
Follow-up
All patients were discharged home from
surgery with an indwelling urethral catheter and
oral prophylactic antibiotics. Patients underwent
peri-catheter retrograde urethrogram at either two
weeks postoperatively (for anastomotic urethroplasty) or three week postoperatively (for augmentation urethroplasty), and if no extravasation was
seen the catheter was removed. All patients appeared for an additional follow-up appointment at 4
months and 12 months after surgery, and annually thereafter where an updated history and physical exam, uroflowmetry, and a post-void residual
(PVR) were obtained. If at any time postoperatively
there was concern for stricture recurrence based
on symptomatology, uroflowmetry, or an elevated
PVR, the patient underwent a retrograde urethrogram. For the determination of recurrence-free survival (i.e. urethral patency) in our secondary analysis, patients were required to follow-up at least 12
months after surgery.
Outcomes
Primary outcomes for our study included
estimated blood loss (EBL), operative time, hospital
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length of stay (LOS), and Clavien-Dindo ≥Grade III
perioperative complications (i.e. requiring invasive
surgical, endoscopic, or radiologic intervention)
within 30 days of surgery. The principal secondary
outcome was urethroplasty success at 12 months
after surgery. Patients were further evaluated
if they had symptoms of stricture recurrence
(e.g. slowing urine stream), an elevated PVR, or
a Qmax <10mL/s on uroflowmetry. Success was
defined as having no need for further intervention
(e.g. no cystoscopic dilation, urethrotomy, or selfcalibration).
Statistical analysis
All relevant patient data including age,
Body Mass Index (BMI), stricture length, stricture location, and stricture etiology were obtained via review of the electronic medical records
(EMR) and were de-identified within the database. Patients were stratified by BMI based on the
following WHO definitions: normal weight (18.5
to <25kg/m2), overweight (25 to <30kg/m2), and
obese (≥30kg/m2). Comparisons between patient
characteristics within BMI groupings were made
using one-way analysis of variance (ANOVA) for
parametric continuous variables, a Kruskal-Wallis
test for non-parametric continuous variables, and
a Chi-square test for categorical variables. Univariate regression models were generated to assess the impact of BMI on primary and secondary
outcomes. Multivariate regression analyses were
also performed using the following variables: operative time, BMI, stricture location, and stricture
etiology. To determine stricture recurrence-free
survival, Kaplan-Meier curves were calculated and
were compared using log rank testing.
A significance level of α=0.05 was used
for all analyses and included calculation of 95%
confidence intervals. All analyses were performed
using a publically available statistical software
package (R: R Foundation for Statistical Computing, Vienna, Austria).
RESULTS
A total of 210 patients met the inclusion
criteria for primary analysis of perioperative ou-

tcomes. Demographic statistics are displayed in
Table-1. Overall, 19% of patients had normal BMI
(n=40), 40% were overweight (n=84), and 41%
were classified as obese (n=86). Within this last
group, 20 patients (9.5%) were morbidly obese with BMI ≥40kg/m2. Mean BMI was 30.16kg/
m2 (SD±6.84). Mean patient age was 51 years old
(±15.8) at the time of surgery and did not differ
between BMI groups (p=0.202). The majority of
strictures (58.6%, n=123) involved the bulbar urethra and 43.3% (n=91) of all strictures were idiopathic. There were no significant differences in
stricture location between groups, however, etiologies varied with obese patients being more likely
to have LS or an iatrogenic stricture than nonobese patients and less likely to have a history of genital trauma (p=0.036). The overall Clavien-Dindo
≥Grade III complication rate was 4.8% (n=10) and
stricture recurrence was seen in 15.0% (n=29) of
the 193 patients with at least 12 months follow-up data. In three cases (1.4%), patients developed
metachronous urethral strictures away from the
original site of urethral repair.
At the time of surgery, obesity was associated with increased mean urethral stricture length, with obese patients having longer strictures
(6.7cm±4.7) compared to normal BMI (4.6cm±3.5)
and overweight (5.1cm±4.2) patients (p <0.001).
As shown in Table-2, there was also a BMI-associated increase in EBL from normal BMI to obese
patients (198cc vs. 225cc vs. 270cc), but only the
difference between normal BMI and obese patients
was significant (p=0.028). Despite the associations
of obesity with both stricture length and EBL,
operative time, length of stay, and complication
rate were not statistically different between BMI
groups.
In all groups, the majority of procedures performed were augmentation urethroplasties
(69.5% overall), yet the distribution of techniques
utilized differed significantly by BMI (p=0.002).
Obese patients were more likely to undergo augmentation urethroplasty than normal weight patients (total 83.7% vs. 55%, respectively) and less
likely to undergo excision with primary anastomosis (5.8% vs. 25%, respectively). Despite these differences, the only significant association
between technique and either complication or
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Table 1 - Patient characteristics by BMI classification.
BMI Classification
All

Normal
(BMI < 25)

Overweight
(25 ≤ BMI < 30)

Obese
(BMI ≥ 30)

n=210

n=40 (19%)

n=84 (40%)

n=86 (41%)

51 ± 16

46 ± 19

51 ± 16

53 ± 14

0.202

Length (cm) of Stricture

4.2 (3, 6)

4 (2, 5)

4 (2, 6)

5 (4, 6.9)

<0.0001

(median, IQR)/ (mean ± SD)

5.7 ± 4.4

4.6 ± 3.5

5.1 ± 4.2

6.7 ± 4.7

94.7 ± 25.6

70.0 ± 9.1

83.7 ± 12.6

116.8 ± 22.6

<0.0001

Bulbar

123 (58.6%)

26 (65.0%)

51 (60.7%)

46 (53.5%)

0.508

Panurethral

30 (14.3%)

4 (10.0%)

12 (14.3%)

14 (16.3%)

Penile

47 (22.4%)

10 (25.0%)

18 (21.4%)

19 (22.1%)

Peno-Bulbar

10 (4.8%)

0 (0.0%)

3 (3.6%)

7 (8.1%)

Hypospadias

14 (6.7%)

5 (12.5)

3 (3.6%)

6 (7%)

Iatrogenic

49 (23.3%)

4 (10%)

23 (27.4%)

22 (25.6%)

Idiopathic

91 (43.3%)

17 (42.5%)

36 (42.9%)

38 (44.2%)

Lichen Sclerosus

18 (8.6%)

1 (2.5%)

6 (7.1%)

11 (12.8%)

Trauma

27 (12.9%)

10 (25%)

12 (14.3%)

5 (5.8%)

11 (5.2%)

3 (7.5%)

4 (4.8%)

4 (4.7%)

Dorsal Augmentation

102 (48.6%)

13 (32.5%)

38 (45.2%)

51 (59.3%)

EPA

37 (17.6%)

10 (25%)

22 (26.2%)

5 (5.8%)

Perineal Urethrostomy

13 (6.2%)

2 (5%)

4 (4.8%)

7 (8.1%)

Ventral Augmentation

44 (21%)

9 (22.5%)

14 (16.7%)

21 (24.4%)

Other

14 (6.7%)

6 (15%)

6 (7.1%)

2 (2.3%)

Variables
Age at Operation (mean ± SD)

Weight (kg) (mean ± SD)

P-value

Location of Stricture

Etiology

Other

0.036

Technique

recurrence rate was among obese patients undergoing dorsal augmentation, who were less likely
to experience stricture recurrence than nonobese
patients undergoing dorsal augmentation (4.2%
vs. 20%, p=0.036; see Tables 3A and 3B). Among
“other” repairs performed, three were repeat procedures after a prior failed repair, four were part
of a staged repair, and seven involved urethral reconstruction in the absence of stricture (e.g. repair
of hypospadias or urethrocutaneous fistula).
To further assess the impact of BMI on
outcomes, univariate and multivariate regression
models were calculated. On univariate analysis

0.002

(UVA), EBL --the only outcome associated with
BMI classification-- was positively correlated with
obesity, increased stricture length, and operative
time. The presence of a penile stricture, history of
hypospadias, and performance of either a perineal
urethrostomy or “other” urethral procedure were
predictive of lower EBL. There was no association
between EBL and the presence of LS (p=0.584). For
the multivariate analysis (MVA), age was excluded
as it was not a significant predictor of EBL. Stricture length and surgical technique were found to
be strongly correlated with location of stricture
(p<0001) and hence were also excluded from the
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Table 2 - Patient outcomes by BMI classification.
BMI Classification
All

Normal
(BMI < 25)

Overweight
(25 ≤ BMI < 30)

Obese
(BMI ≥ 30)

n=210

n=40 (19%)

n=84 (40%)

n=86 (41%)

1.28 +1.08

1.27 + 0.88

1.32 + 1.45

1.25 + 0.69

180 (150, 229)

150 (133, 231)

160 (150, 220)

180 (150, 235)

188 ± 76

186 ± 84

184 ± 69

194 ± 80

250 (150, 300)

200 (150, 250)

250 (138, 300)

250 (200, 300)

238 ± 131

198 ± 82

225 ± 110

270 ± 158

No

164 (85.0%)

31 (83.8%)

63 (80.8%)

70 (89.7%)

Yes

29 (15.0%)

6 (16.2%)

15 (19.2%)

8 (10.3%)

No

200 (95.2%)

40 (100%)

79 (94.0%)

81 (94.2%)

Yes

10 (4.8%)

0 (0%)

5 (6.0%)

5 (5.8%)

Variables
Length of Stay (days) (mean ± SD)
Operative Time (min)
(median, IQR)/(mean ± SD)
EBL (mL)
(median, IQR)/(mean ± SD)

P-value
0.903
0.570
0.028

Recurrence
0.285

Complications (Clavien-Dindo Grade ≥ III)

MVA to avoid multicollinearity. On MVA, obese
patients experienced significantly greater EBL
(p <0.0001) than normal BMI patients after controlling for operative time, stricture location, and
stricture etiology. However, differences in EBL did
not translate to significant differences in blood
transfusion rates as only one patient in our entire
cohort received a transfusion.
Lastly, for our secondary outcome of stricture recurrence, Kaplan-Meier recurrence-free
survival curves were calculated for the subset of
193 patients with at least 12 months of follow-up
data (Figure 1). The mean duration of follow-up
was 36.7 months (SD±17.0) and overall there was
a 15% stricture recurrence rate (n=29). We observed that recurrence rates between normal (16.2%),
overweight (19%), and obese (10.3%) patients were
not significantly different (p=0.285) and that there was no significant difference between survival
curves (log rank p=0.299).
DISCUSSION
The estimated incidence of urethral stricture in the United States ranges from 0.2-0.6%, resulting in annual treatment costs of around $200
million (7, 8). In light of this volume, increasing

0.305

attention has focused on improving treatment algorithms, with urethroplasty emerging as the gold
standard for longer, more complex, or recurrent
strictures (9). However, urethroplasty can be technically challenging with complication rates as
high as 13-33% (10-12). Certain comorbidities
have been linked to higher complication rates after
other surgeries, yet studies assessing the impact of
obesity on perioperative complications and stricture recurrence after urethroplasty have produced
mixed results (13-17). Based on prior data and our
own biases, we hypothesized that obesity, by virtue of the anatomy (e.g. deeper perineum, more
intervening fat, added time obtaining adequate
exposure, etc.), would lend increased technical difficulty to urethroplasty and result in higher rates
of complication and recurrence.
Our institution has a robust referral base
with a large proportion of obese patients (41% in
the study cohort), which we felt warranted an examination of our operative experience. To our knowledge, this study represents the largest single-center, single-surgeon cohort of obese patients
who have undergone urethroplasty in the literature to date. By comparison, a recent review by Blaschko et al. analyzing national trends among nearly 13.700 urethroplasties performed in the United
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Table 3A - Complications by BMI classification and technique.
BMI Classification
All

Normal
(BMI < 25)

Overweight
(25 ≤ BMI < 30)

Obese
(BMI ≥ 30)

n=210

n=40 (19%)

n=84 (40%)

n=86 (41%)

Dorsal Augmentation

7/102 (6.7%)

0/13 (0.0%)

2/38 (5.3%)

5/51 (9.8%)

0.6385

EPA

0/37 (0.0%))

0/10 (0.0%)

0/22 (0.0%)

0/5 (0.0%)

-

Perineal Urethrostomy

188 ± 76

186 ± 84

184 ± 69

194 ± 80

0.4615

Ventral Augmentation

250 (150, 300)

200 (150, 250)

250 (138, 300)

250 (200, 300)

0.5227

238 ± 131

198 ± 82

225 ± 110

270 ± 158

1.000

Technique

Other

P-value

Table 3B - Recurrence by BMI classification and technique.
BMI Classification
All

Normal
(BMI < 25)

Overweight
(25 ≤ BMI < 30)

Obese
(BMI ≥ 30)

n=193

n=37 (19.2%)

n=78 (40.4%)

n=78 (40.4%)

Dorsal Augmentation

12/98 (12.2%)

2/13 (15.4%)

8/37 (21.6%)

2/48 (4.2%)

0.0362

EPA

3/29 (10.3%)

1/8 (12.5%)

2/17 (11.8%)

0/4 (0.0%)

1.000

Perineal Urethrostomy

2/12 (16.7%)

1/2 (50.0%)

1/4 (25.0%)

0/6 (0.0%)

0.2273

Ventral Augmentation

10/40 (25.0%)

2/8 (25.0%)

3/14 (21.4%)

5/18 (27.8%)

1.000

Other

2/14 (14.3%)

0/6 (0.0%)

1/6 (16.7%)

1/2 (50.0%)

0.2747

Technique

Figure 1 - Recurrence by BMI (n=193).

P-value

States between 2000-2010 showed only 6.7% of
patients were classified as obese (18). In another
study, one of the largest series to assess the impact
of obesity on recurrence after urethroplasty, only
11.2% of patients were obese (19). It is unclear
why such a discrepancy in the reported proportion of obese patients undergoing urethroplasty
exists, but perhaps differences in referral patterns
and regional rates of obesity are contributing factors. It is also possible that surgeon selection bias
in offering or withholding urethroplasty to obese
patients plays a role.
In this study, it is important to note that
obese patients had significantly longer mean urethral stricture length than nonobese patients. This
is not a novel finding and may be due to relatively
impaired vasculature, a chronic inflammatory milieu, and/or impaired wound healing characteristic
of obese patients (4). Low testosterone, which has
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been linked to urethral stricture disease, may also
play a role given that obese males are more susceptible to hypogonadism (20, 21). Alternatively,
obese patients may simply experience delays in
obtaining definitive care or be offered minimally
invasive therapies (e.g. dilations) more readily
than nonobese patients, leading to more extensive
spongiofibrosis, as others have suggested (6).
Regardless of the reason, the differences
in stricture length between obese and nonobese
patients appeared to be of minimal clinical significance since outcomes, aside from EBL, did
not differ in our study. Obese patients, for instance, did not endure a significantly higher rate
of Clavien-Dindo Grade ≥ III complications than
nonobese patients, though we acknowledge that
only overweight and obese patients in this study experienced complications. Intraoperatively,
we observed that obese patients did not uniformly have increased adipose deposition in the perineum as we had anticipated, suggesting that the
urethral dissection may not necessarily have been
more difficult or complicated. To be sure, EBL was
significantly greater in obese patients after controlling for stricture length, but the clinical impact of this difference was not readily discernible
as both blood transfusion rates and hospital LOS
were similar to those of nonobese patients. Moreover, despite the increased prevalence of LS in
obese patients, LS was not associated with EBL or
LOS on MVA (p=0.58 and p=0.34, respectively).
A corollary of having had longer strictures
is that obese patients were more likely to undergo
augmentation urethroplasty and less likely to undergo EPA. Interestingly, dorsal augmentation as
a technique was not associated with greater EBL
relative to EPA on univariate analysis, and it was
associated with a lower risk of recurrence in obese
patients relative to nonobese patients. No other
technique, including PU, in any BMI group had an
association with risk of recurrence. Consequently,
we believe that the full breadth of urethral reconstructive techniques can be employed successfully
in obese patients and that BMI should not be used
as a parameter for selecting surgical approach.
With respect to urethroplasty success, patients overall in our study had similar recurrence

rates to those previously reported, regardless of
BMI. Though this seems to contradict prior literature, the relationship between BMI and stricture recurrence may not be straightforward. Breyer
et al., for example, found that obesity predicted
stricture recurrence, yet patients with class II
and class III obesity (BMI 35-40kg/m2 and BMI
≥40kg/m2, respectively) did not have a higher risk
of recurrence after urethroplasty than class I obese patients (BMI 30-35kg/m2) (13). Similarly, on
subset analysis of 20 morbidly obese patients in
our study, we were surprised to find an equivalent
complication rate (5%) and that, of the 17 patients
with at least 12 months follow-up, no patients had
recurred. Taken together, these findings suggest
the effect of obesity on recurrence is not purely
linear and may be influenced by other factors.
A problem in the literature is that a standardized definition of “success” after urethroplasty
is not well established. We used patient subjective
measures (relevant symptoms) as well as objective
measures (uroflowmetry, PVR) to screen for stricture recurrence. However, other objective measures such as urethrography or cystoscopy, though
more invasive and less accepted by patients, are
likely to be more accurate for assessing recurrence. Though we did not standardize the subjective
measures, validated questionnaires such as the International Prostate Symptom Score (IPSS) have
been shown to lack accuracy in detecting stricture recurrence (22), and more sophisticated patient
reported outcome measures (PROMs) are not yet
standard use.
There are several limitations to this study.
Firstly, this is a retrospective review of a single-surgeon experience, which could invoke selection bias and limits generalizability. An attempt
to evaluate the relationship between BMI and outcomes after urethroplasty using a multi-center,
prospective design must be undertaken. Secondly,
a power analysis was not performed as part of the
initial study design, which may have affected the
ability to detect small differences in outcomes.
However, our cohort size and rates of both complication and recurrence were similar to those of
other published studies, so we did not feel this was
a major limitation. Thirdly, we did not tabulate co-
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morbid conditions such as smoker status or diabetes that may independently predict certain outcomes. Fourthly, we included PU in the analysis to
better characterize the breadth of surgical options
available to obese patients with urethral stricture
disease. However, PU was performed more often in
obese patients and may be perceived as a technically simpler procedure with superior outcomes. To
that end, we feel it is important to note that while
EBL was indeed lower in patients undergoing PU,
the rate of recurrence after PU was similar to that of
all other techniques (16.7% vs. 14.9%, respectively)
and that the only two instances of recurrence after
PU occurred in non-obese patients. Lastly, using a
minimum 12 month follow-up for evaluating stricture recurrence may have been insufficient. Nevertheless, there is evidence suggesting 75% of recurrences occur within the first 6 months after surgery
(16). Barbagli et al. similarly showed that, at a median follow-up of 118 months, 96% of recurrences
after substitution urethroplasty occurred within 5
years and that a majority (40%) occurred within the
first year (17). Based on this data, we felt 12 months was a reasonable time point for retrospection,
but it is possible that patients differentially recur
beyond this window. Lichen sclerosus, for example,
has previously been associated with higher rates of
stricture recurrence, yet there was no such association within the first 12 months on a subset analysis
in our study (p=1.00). This underscores why long-term follow-up is essential for patients after urethroplasty.
Despite the aforementioned limitations,
the results of this study support the null hypothesis and demonstrate that anterior urethroplasty can
be performed safely and successfully in obese patients. There was no increased risk of complications
or recurrence in obese patients, suggesting there is
no need to follow these patients more closely than
nonobese patients. Though obese patients may not
presently be offered anterior urethroplasty as consistently as non-obese patients, based on our experience they probably should be.

urethral reconstruction. Blood loss may be higher
in obese patients undergoing urethroplasty, but
its clinical significance appears to be negligible.
When considering surgical approach for an obese
patient, it is worth considering that dorsal augmentation urethroplasty offers an equivalent or
possibly lower risk of stricture recurrence. Overall,
obese patients can and should be offered urethral
reconstruction, but careful patient selection and
thorough preoperative evaluation and counseling
remain imperative.
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Editorial Comment: Larger patients shouldn’t have fewer options:
urethroplasty is safe in the obese

_______________________________________________
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COMMENT
The present paper of Alger and colls (1) is very interesting and shows a very important topic in
reconstructive urology: The impact of obesity in urethroplasty outcumes. Urethral surgery has more technical difficult in patients with high body mass index (BMI) (2). There are very factors implied in postoperative success of urethral surgery (3-5) but the BMI is one of the most studied (6). In this elegant paper
the authors reviewed 193 patients with anterior urethral strictures who had undergone anastomotic or
augmentation urethroplasty with at least 12 months follow-up and shows that despite the association
with increased urethral stricture length and estimated blood loss, obesity is not predictive of adverse
perioperative outcomes or stricture recurrence. Obese patients should be offered urethral reconstruction,
but patient selection and preoperative counseling remain imperative.
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ABSTRACT

ARTICLE INFO

Purpose: To estimate statewide presentation delay, misdiagnosis rate, inter-hospital
transfer times and testicular salvage for testicular torsion patients treated in our state’s
public health system.
Patients and Methods: Case series of consecutive testicular torsion patients treated in our
state’s public health system between 2012-2018. Predictors included presentation delay (time
from symptoms to first medical assessment), facilitie’s level-of-care (primary, secondary,
tertiary), first diagnosis (torsion, epididymitis, other), Doppler-enhanced ultrasound request
(Doppler-US) and inter-hospital transfer times, with surgical organ salvage as the main
response. We used Bayesian regression to estimate the effect of first examining facilitie’s
level-of-care, first diagnosis, and Doppler-US on transfer time.
Results: 505 patients were included, most (298, 59%) with presentation delay >6 hours.
Misdiagnosis at first examining facility raised transfer time from median 2.8 to 23.4
(epididymitis) and 37.9 hours (other) and lowered testicular salvage rates from 60.3%
(torsion) to 10.7% (epididymitis) and 18.3% (other). Doppler-US had negligible effects on
transfer time once controlling for misdiagnosis in the regression model. Although organ
salvage in patients presenting before 6 hours at the tertiary facility was high (94.6%, and
about 20% lower for those presenting at lower levels-of-care), the overall salvage rate was
more modest (46%).
Conclusion: Our low overall testicular salvage rates originated from a large proportion of
late presentations combined with long transfer times caused by frequent misdiagnoses. Our
results indicate that efforts to improve salvage rates should aim at enhancing populationwide disease awareness and continuously updating physicians working at primary and
secondary levels-of-care about scrotal emergencies.

INTRODUCTION
Intravaginal testicular torsion (henceforth
testicular torsion) occurs when the testis rotates
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upon its axis inside the tunica vaginalis, twisting
the spermatic cord or mesorchium (1, 2) interrupting its blood supply. Left untreated, the almost
universal outcome is testicular hemorrhagic in-
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farction. The disease is a frequent cause of organ
loss by either orchidectomy or atrophy, especially
in emerging countries (3, 4).
Since irreversible ischemic injury swiftly
follows testicular torsion, supplemental imaging
studies are not required after clinical diagnosis.
One must admit, however, the possibility of diagnostic uncertainty, mainly acute epididymitis and
torsion of testicular appendages (3, 5). In these situations, imaging studies, usually Doppler-Enhanced Testicular Ultrasonography (Doppler-US), may
be useful (6, 7). In hierarchical health care systems such as the one we have in Brazil (8), where
patients with scrotal emergencies are often first
examined by general practitioners at primary or
secondary level-of-care facilities, then referred to
tertiary facilities for treatment, this not only requires the first examining physician to perceive
the case as an emergency, but also that referral
is not deferred for supplemental diagnostic testing. Thus, in the ideal situation - where patients
rapidly seek medical attention, and are promptly
examined by a competent diagnostician with immediate access to expert diagnostic imaging and
referral protocols - one should observe low orchidectomy rates (9), which, unfortunately, have not
been our experience (10).
While the time interval between symptoms
and first medical assessment, i.e. presentation delay, rests upon the patient’s awareness of the disease and medical care availability (11-13), delays
from this first assessment until evaluation at the
treating institution have been associated with the
first examining physician’s clinical diagnosis and
subsequent action, such as imaging studies orders
and inter-hospital patient referral and transfer
(14-16). This information, however, comes from
economically advanced countries, and although one may postulate that similar associations
should also be observed in emerging countries,
region-specific data is necessary to ascertain not
only the existence but also the magnitude of these associations.
Since our tertiary unit is the referral center
for testicular torsion patients within the public health network of our state - which grants database
access for each patient’s entire medical history wi-

thin the network, with time-stamps for each medical assessment - we may begin to fill this void
in the urological literature. In this study, we set a
two-fold goal. Firstly, to evaluate the relative roles
of presentation delay and inter-hospital transfer
time on testicular salvage; and secondly, to investigate the influence of the patient’s first clinical
diagnosis and Doppler-US request on inter-hospital transfer time, especially on those examined
shortly after symptoms, where expedient treatment is most decisive.
PATIENTS AND METHODS
Patient identification and variable recovery
After Institutional Board Review, all consecutive patients surgically diagnosed with testicular torsion in our tertiary facility between January 2012 and January 2018 were retrospectively
identified from our unit’s data repository and were
initially included in the study’s database. We retrieved each patient’s complete medical file - including assessments made outside our unit - for
variable recovery. Since we did not have access to
the time-stamps of patients first examined at private facilities or outside state borders, these were
excluded from further analysis.
Continuous predictors included patient’s
age in years, and the following time intervals:
presentation delay, defined as the time between
symptom’s onset and first examination, and transfer time, defined as the time between first examination and assessment at the tertiary facility. The
arithmetic sum of these sub-intervals was named
treatment delay. Categorical predictors included:
The level-of-care of the facility where the patient
was first examined (first examining facility), as
defined by the Brazilian Health Authority (8): primary, secondary or tertiary; first diagnosis, defined as the clinical diagnosis recorded by the first
examining physician: testicular torsion (torsion),
acute epididymitis (epididymitis), neither torsion
nor epididymitis (other); and whether Doppler-US
was requested at the first examining facility, regardless of the actual performance of the study.
Response variables were surgical outcome (whether or not the testicle was surgically salvaged)
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and transfer time, the latter with level-of-care, first
diagnosis, and Doppler-US request as predictors.
Univariate and bivariate analysis
Continuous variables were summarized
by their medians and interquartile range (IQR),
and categorical variables by their frequencies.
Differences between continuous variables were
assessed with Kruskal-Wallis´ (KW) and Dunn’s
tests, and we evaluated differences between categorical variables with Pearson’s Chi-Square (Chi-Square) or Fisher’s Exact (Fisher) tests, with statistical significance set at <0.05.
Linear regression
Bayesian hierarchical linear regression models were implemented using level-of-care, first
diagnosis, and Doppler-US as predictors and transfer
time as the response variable. The posterior distributions of the parameters were graphically presented
and summarized by their medians and 0.95 Highest
Posterior Density intervals (HPDI).

Statistical software
Computations took place within the R language statistical environment (17), supplemented
by the rjags (18) package.
Reporting Guideline
In this report we followed the Preferred
Reporting of CasE Series in Surgery (PROCESS)
(19, 20) guidelines.
RESULTS
Data recovery and first examining facility
Six-hundred and three patients were treated for testicular torsion during the study period.
We excluded 72 (11.9%) patients examined in private institutions and 26 (4.3%) patients examined
outside state boundaries from our analysis. Most
remaining 505 patients (median age 16.1 years,
IQR 14.2-18.9) were first examined at secondary
facilities (301, 59.6%; Figure-1). There were no
missing data on recovered variables.

Figure 1 - Distribution of patients according to the first examining facility level-of-care.
Treated for Testicular
Torsion
(603)
Examined outside state
boundaries (26, 4.3%)

Examined at private
institutions (72, 11.9%)

Included in the
study (505)

First examined at 9
primary level-of-care
facilities (71, 14.1%)

First examined at 14
secondary level-of-care
facilities (301, 59.6%)
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Presentation delay, first examining facility and
first diagnosis
Median presentation delay was 8.7 hours
(IQR 3.9-53.4), with significant differences between
primary (median 5.2 hours, IQR 2.4-32.3) and secondary facilities (median 8.4 hours, IQR 3.4-52.1;
P=0.025), and between primary or secondary versus
tertiary facilities (median 10.1 hours, IQR 5.7-64.2;
P=0.004 and 0.008, respectively; Dunn’s; Figure-2).
Most patients were first diagnosed with
torsion (345, 68.3%). Fifty-six (11.1%) were first
diagnosed with epididymitis and 104 (20.6%) received another first diagnosis. Torsion was more often first diagnosed at the tertiary facility (123/133,
92.5%), compared to primary (44/71, 62%) and secondary facilities (178/301, 59.1%; P <0.001, Chi-Square; Table-1).

Doppler-US at first examining facility by first
diagnosis and presentation delay
Doppler-US was requested for 126 patients (25%), more often in primary (17/71,
23.9%) and secondary facilities (103/301,
34.2%) than in the tertiary facility (6/133,
4.5%; P <0.001, Chi-Square). Doppler-US was
less frequently requested when the first diagnosis was torsion (49/345, 14.2%; compared to
epididymitis: 24/56, 42.9%; or other: 53/104,
51%; P <0.001, Chi-Square).
Globally, Doppler-US requests were associated with longer presentation delays (median 24.3 hours, IQR 5.8-74.2 versus median
7.6 hours, IQR 3.6-33.8; P <0.001, KW), a pattern reproduced at primary (median 27.3 hours,
IQR 6.0-62.7 versus median 3.6 hours, IQR 2.1-

Figure 2 - Presentation delay (log10 transformed) according to the first examining facilitie’s level-of-care.
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Table 1 - Testicular Salvage by First Examining Facility, First Diagnosis and Doppler-US request.
First Examining Facility (N, %)

Primary (71, 14.1%)

First Dx (N, %)

Torsion (44/71, 62%)

Epidydimitis (7/71, 9.9%)

Other (20/71, 28.2%)
Secondary (301, 59.6%)

Torsion (178/301, 59.1%)

Epidydimitis (47/301, 15.6%)

Other (76/301, 25.2%)
Tertiary (133, 26.3%)

Torsion (123/133, 92.5%)

Epidydimitis (2/133, 1.5%)

Other (8/133, 6%)

Doppler-US (N, %)

Salvage (%)

Yes (5/44, 11.4%)

3/5 (60%)

No (39/44, 88.6%)

18/39 (46.2% )

Yes (3/7, 42.9%)

2/3 (66.7%)

No (4/7, 57.1%)

3/4 (75%)

Yes (9/20, 45%)

3/9 (30%)

No (11/20, 55%)

8/11 (72.7%)

Yes (40/178, 22.5%)

13/40 (24.1%)

No (138/178, 77.5%)

54/138 (29%)

Yes (21/47, 44.7%)

10/21(47.6%)

No (26/47, 55.3%)

11/26 (42.3%)

Yes (42/76, 55.3%)

18/42 (42.9%)

No (34/76, 44.7%)

15/34 (44.1%)

Yes (4/123, 3.3%)

0

No (119/123, 96.7%)

71/119 (59.7%)

Yes (0)

-

No (2/2, 100%)

0

Yes (2/8, 25%)

0

No (6/8, 75%)

0

Legend to Table 1 - Patient distribution according to first examination facility level-of-care facility (Primary, Secondary, Tertiary), first diagnosis, Doppler-US request and
testicular surgical salvage. First Dx, diagnosis at first examining facility, Torsion, testicular torsion; Epidydimitis, acute epidydimitis; Other, neither testicular torsion nor acute
epidydimitis; Doppler-US, Doppler-enhanced testicular ultrasonography request at first examination; Salvage, surgical salvage of the testis; N, number of patients.

15.0; P=0.006) and secondary level-of-care facilities
(median 22.8 hours, IQR 5.8-71.9 versus 6.0 hours,
IQR 2.9-25.6; P <0.001, KW). Longer - but not statistically significant-presentation delays were also
associated with Doppler-US requests at the tertiary
level (median 65.9 hours, IQR 9.3-126.8, versus 10.1
hours, IQR 5.7-61.9; P=0.128, KW).
Transfer time by first examining facility, first diagnosis, and Doppler-US
Transfer time was similar between primary and secondary facilities (median 5.7 hours, IQR
2.7-21.7 and 4.8 hours, IQR 2.1-22.5, respectively;
P=0.276, KW). Transfer times diverged, however,

considering first diagnosis: Median transfer time for
patients diagnosed with torsion was 2.8 hours (IQR
1.8-5.7), compared to 37.9 hours (IQR 6.7-133.4; P
<0.001, Dunn’s test) for epididymitis and 23.4 hours
(IQR 5.9-69.7; P <0.001, Dunn’s test) for other diagnoses. Transfer time was longer when Doppler-US
was requested, rising from median 3.5 hours (IQR
1.9-11.1), when not requested, to 10.5 hours (IQR 4.253.8), when requested (P <0.001, KW).
Testicular salvage by first examining facility, first
diagnosis, and Doppler-US request
The testis was surgically salvaged in 233 patients (46.1%). Although salvage rates were similar
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across levels-of-care (primary: 30/71, 42.3%; secondary: 132/301, 43.9%; tertiary: 71/133, 53.4%;
P=0.152, Chi-Square), rates differed regarding
patient’s subsets presenting before 6 and 3 hours:
In the former time frame, 35/37 (94.6%) patients
first examined at the tertiary facility had their organs salvaged, compared to 24/39 (61.5%) first
examined at primary and 100/131 (76.3%) first
examined at secondary facilities (P=0.002, Chi-Square). Similar differences were observed in
the subset of patients with presentation delay <3
hours, where all 11 patients first examined at the
tertiary facility had their organs salvaged, contrasting with 18/25 (72%) and 50/65 (76.5%) in
those first seen at primary and secondary facilities
(P <0.001, Chi-Square).
Most patients first diagnosed with torsion had their organs salvaged (208/345, 60.3%),
in contrast with those first diagnosed with epididymitis (6/56, 10.7%) or other (19/104, 18.3%;
P <0.001, Chi-Square). Salvage rates for 160 pa-

tients first diagnosed with torsion and presentation delay <6 hours were 73.3%, 90.3% and 94.3%
for those respectively seen at primary, secondary
and tertiary facilities. In the subset of patients first
diagnosed with testicular torsion with presentation delay <3 hours, Doppler-US was associated
with significantly lower salvage rates: 28/126
(22.2%) organs were salvaged when Doppler-US
was requested, compared to 205/378 (54.2%, P
<0.001, Chi-Square) when it was not requested.
Bayesian regression of transfer time by Doppler-US and first diagnosis
Models were implemented for the whole
dataset and patient’s subsets with presentation
delay <6 and <3 hours, with 300.000 to 400.000
posterior distribution samples generated for each
model. Testicular torsion misdiagnosis increased overall median transfer times by 53.2 hours
(HPDI 46.1-60.3, Table-2, Figure-3), an effect also
observed in the <6 hours (median increase 43.5

Table 2 - Bayesian linear regression model output.
Level-of-Care

Dx at First Examining Facility

Tranfer Time
(median, HPDI)
All patients

PD <6 h

PD <3 h

N = 372

N = 207

N = 101

Testicular torsion, Doppler-US

6.5 (0.1 – 15.7)

2.6 (0.1 – 10.9)

2.8 (0.1 – 9.5)

Testicular torsion, no Doppler-US

6.5 (0.1 – 14.9)

2.5 (0.1 – 8.94)

2.6 (0.1 – 7.8)

Other Dx, Doppler-US

52.4 (26.6 – 77.9)

38.6 (13.5 – 63.7)

32.6 (10.7 – 54.3)

Other Dx, no Doppler-US

52.6 (27.6 – 78.8)

38.4 (13.2 – 63.5)

32.6 (10.9 – 54.4)

Testicular torsion, Doppler-US

8.8 (0.3 – 17.5)

2.8 (0.1 – 9.4)

3.6 (0.1 – 9.5)

Testicular torsion, no Doppler-US

8.6 (0.1 – 16.8)

3.2 (0.1 – 8.6)

3.4 (0.1 – 8.5)

Other Dx, Doppler-US

69.1 (56.5 – 81.6)

53.9 (40.9 – 66.8)

53.3 (40.0 – 66.0)

Other Dx, no Doppler-US

68.9 (56.4 – 81.4)

54.4 (41.2 – 67.3)

53.4 (40.4 – 66.3)

Primary

Secondary

Legend for table 2 - Bayesian linear regression model output. Level-of-care, medical facility’s level of care (primary, secondary); Dx at First Examining Facility, diagnosis
at the first examining facility; Transfer Time, time-interval in hours between first examination and examination at the tertiary facility, estimated for all patients as well as for
patients with presentation delay (PD) <6 and <3 hours; Doppler-US, request for testicular Doppler-enhanced ultrasonography; HPDI, 0.95 highest posterior density interval.
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Figure 3 - Distribution of transfer times according to facilities´ level of care (1ary=primary, 2ary=secondary), first diagnosis
(dx=torsion, dx=not torsion) and Doppler-US request computed from the Bayesian linear regression model. Horizontal axis,
transfer time in hours; vertical axis, probability.

hours) and in the <3 hours (median increase 40.2
hours) subsets. Doppler-US requests had negligible effects on transfer time once controlling for
misdiagnosis.
DISCUSSION
In this study, clinical misdiagnosis of testicular torsion at first examination, at either primary or secondary level-of-care facilities, was
associated with large increases in inter-hospital
transfer time. These long transfer times combined
with even longer presentation delays to yield lowed an overall testicular salvage rate (46.1%). The

highest salvage rates were observed among patients first examined at the tertiary facility shortly
after symptoms.
Most of our patients (59%) were first examined after 6 hours of symptom’s onset. Presentation delay has been reported as the leading cause of organ loss in testicular torsion (21), having
been associated with low patient and parental
awareness both of the disease and of its limited
time frame for treatment. British researchers (11)
found that only 30% of their patients sought medical attention within 6 hours of symptoms (46%
presented after 12 hours), and 2/3 of those were
incognizant that the disease could cause organ
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loss. Similarly, American investigators (12) reported that only 1/3 of 479 parents surveyed in
a Pediatric Urology clinic had some knowledge
about the disease, and an Irish study (13) uncovered that although 56% of parents knew about
the disease, just 1/3 were aware of the time frame
available for treatment.
Even if the patient rapidly seeks medical
attention, the organ can still be lost if the first
examining physician does not contemplate the
diagnosis of testicular torsion. In our series, misdiagnosis was second only to presentation delay
in determining the organ’s prognosis-especially
in patients presenting before 6 hours of symptoms-by increasing median transfer time by more
than a day on average. This influence of patient’s
first diagnosis on transfer time remained even
after accounting for Doppler-US in the regression model. Since the request for supplemental
imaging studies must chronologically follow the
patient’s first examination and initial diagnosis,
this finding suggests that Doppler-US mainly acted as a mediator of the effects of first diagnosis
on the outcome.
Difficulties with the differential diagnosis of acute testicular disease could be addressed
by the dissemination of a predictive tool such as
the Testicular Workup for Ischemia and Suspected
Torsion (TWIST) score (22, 23), which attributes
points to medical history and physical examination findings (testicular swelling=2, hardened
testicle=2, cremasteric reflex absent=1, nausea/
vomiting=1 and high-riding testis=1), with scores
≤2 representing low risk, 3-4 intermediate and >4
high risk for testicular torsion. Patients with high
scores should be promptly operated, those with
low scores should be followed, and further investigation would only be warranted for patients with
intermediate scores (24). Furthermore, the score
has high positive and negative predictive values
even when used by non-physicians (25).
Inter-hospital transfer may further delay
treatment, with repercussions on salvage rates. In
our study, even patients with presentation delay
<3 hours and correctly diagnosed at primary or
secondary facilities had salvage rates 10% lower
than those first presenting at the tertiary facility.
These findings agree with Bayne’s (26), that repor-

ted a positive association between inter-hospital
transfer and orchidectomy, especially in boys with
presentation delay <24 hours. Likewise, Preece
and associates (14) found that patients transferred within 24 hours of symptoms to their tertiary hospital had twice the probability of testicular
loss (30%, versus 15% for those first seen at their
tertiary hospital). Although investigators from California (15) described comparable salvage rates
between patients transferred or examined at their
tertiary hospital, the mean time from symptoms to
operating room between them differed by only 83
minutes.
Our results show that there is much to
improve in the care of our testicular torsion patients. Despite addressing the main cause of organ
loss-long presentation delay-attempts to instruct
the public about testicular torsion can be complex and expensive to implement, likely requiring
large-scale information campaigns. Alternatively,
educational efforts aimed at the medical community to increase knowledge about the disease and
to improve its diagnosis could be less costly and
produce faster results, as envisioned by Friedman
and associates (27). These authors developed a
Computer-Enhanced Visual Learning tool (accessible from the CEVL tab at www.jpurol.com) that
reviews genital male anatomy and differential
diagnosis of scrotal emergencies, supplemented
with a testicular torsion likelihood calculator that
uses as inputs easily obtainable clinical data (but
not the TWIST score).
In our series, only patients that presented
at the tertiary facility shortly after symptoms had
salvage rates >90%, which we attribute to our experience with this disease. Yet, we could not help
wondering about the possibility of reproducing these
results at the secondary level-of-care, as testicular
torsion’s diagnosis is eminently clinical and its surgical treatment is not complex. Matter-of-fact, it was
often performed by general surgeons before the consolidation of urologic specialty (28). Patients could
also benefit from manual detorsion at the emergency
setting, a time-tested maneuver (29, 30) within reach
of any physician. Already in the 1960s, Dr. Sparks,
a medical officer working in the small English town
of Rugby, demonstrated that this disease could be
successfully treated at a lower level-of-care (31).
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Dr. Sparks combined diagnostic shrewdness, ample use of manual detorsion and timely surgical exploration to salvage all but one testicle of
his 15 testicular torsion patients-a commendable
93.4% salvage rate.
This study has many limitations. The
main one, shared by all retrospective studies, is
selection bias, since our database contained only
surgically treated testicular torsion patients and
did not provide means to identify those clinically
treated for other acute scrotal diseases. Selection
bias was manifested in the overall low proportion
of Doppler-US requests, especially at the tertiary facility, where patients were first assessed by
a team attentive to the recommendation to waive
supplemental studies after testicular torsion was
clinically diagnosed. Recall bias regarding presentation delay should also be considered, since
information about symptom’s onset is patient/
parent-provided, with inherent uncertainty that
increases with time. Lastly, since our data comes
from the smallest Brazilian state with the highest
per capita income, further endowed with a structured public health network, we advise caution in
generalizing our results.

ABBREVIATIONS
Doppler-US = Doppler-enhanced ultrasonography
IQR = Interquartile ratio
HPDI = Highest posterior density interval
PROCESS = Preferred Reporting of CasE Series in
Surgery
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COMMENT
Testicular torsion is a urological emergency related to spermatic cord torsion, leading to a compartment syndrome inside the rigid tunica albuginea and severe local ischemia. Time lapse from symptoms to surgery is the only predictor factor related to greater salvage rates. Deleterious impacts to the
endocrine function and the sensitive spermatogenesis process are seen after only 2 hours of ischemia (1).
Delayed surgical approach is related not only to the twisted organ loss but also to unpredictable
implications for the contralateral testicle. The inflammatory syndrome causes recruitment of a wave of
oxidant agents and anti-sperm antibodies, which can harm the remaining testicle (2).
There are many uncertainties related to management of testicular torsion, such as ascertainment
of organ viability, definition of drugs that can prevent reperfusion syndrome, choice of tunica vaginalis
patch, tunica albuginea incision, process to monitor the saved organ and determination of the ideal time
for reconstruction with prosthesis implant (3).
On the other hand, there is a categorical statement that must be followed to improve salvage
rates: surgery must be performed as soon as possible. To guarantee prompt surgical treatment, surgeons
are allowed to perform scrotal exploration when there is a clear clinical suspicion with no need for complimentary exams.
In clinical practice, we can identify multiple reasons for delayed treatments. While the long time
lapse from symptoms to first medical assessment depends on the patient’s awareness of the disease (4),
subsequent delays, such as long inter-hospital transfer time, are healthcare system issues (5).
There is misuse of the concept that salvage rates are greater when surgery is performed within
six hours by physicians that routinely disparage urgency when patients’ first consultation occurs after
that period. We know that testicular survival after a torsion event can be expected after a longer period,
so this information should discourage therapeutic nihilism when torsion pain has lasted longer than six
hours (6).
In addition, in recent years the urologic specialty has become consolidated, ultrasound machines
have become available in most emergency units, and the number of malpractice suits against physicians
has grown. Those factors could be reasons why primary units are missing clinical diagnosis (waiting for
confirmatory ultrasound) and why general surgeons are avoiding the surgery.
In the study, testicles were only salvaged in 46.1% of cases. Despite the retrospective method,
the authors were able to identify and clearly show some of the most important factors of the Brazilian
healthcare system that could be improved to achieve better testicular torsion treatment outcome (7).
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The authors could point out that ultrasound was more often requested by primary and secondary
units, which led to delayed treatment. Salvage rates were greater when first clinical examination took
place in tertiary units that did not use radiologic exams frequently.
All people involved to public health policymaking in Brazil should consider those findings, to
change the way of dealing with this condition, whose treatment can be mutilating and full of unpredictable impacts on men’s health.
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ABSTRACT

ARTICLE INFO

Background: Focal therapy (FT) for localized prostate cancer (PCa) treatment is raising
interest. New technological mpMRI-US guided FT devices have never been compared
with the previous generation of ultrasound-only guided devices.
Materials and Methods: We retrospectively analyzed prospectively recorded data of men
undergoing FT for localized low- or intermediate-risk PCa with US- (Ablatherm®-2009
to 2014) or mpMRI-US (Focal One®-from 2014) guided HIFU. Follow-up visits and data
were collected using internationally validated questionnaires at 1, 2, 3, 6 and 12 months.
Results: We included n=88 US-guided FT HIFU and n=52 mpMRI-US guided FT HIFU
respectively. No major baseline differences were present except higher rates of Gleason
3+4 for the mpMRI-US group. No major differences were present in hospital stay (p=0.1),
catheterization time (p=0.5) and complications (p=0.2) although these tended to be lower
in the mpMRI-US group (6.8% versus 13.2% US FT group). At 3 months mpMRI-US
guided HIFU had significantly lower urine leak (5.1% vs. 15.9%, p=0.04) and a lower
drop in IIEF scores (2 vs. 4.2, p=0.07). Of those undergoing 12-months control biopsy in
the mpMRI-US-guided HIFU group, 26% had residual cancer in the treated lobe.
Conclusion: HIFU FT guided by MRI-US fusion may allow improved functional outcomes
and fewer complications compared to US- guided HIFU FT alone. Further analysis is
needed to confirm benefits of mpMRI implementation at a longer follow-up and on a
larger cohort of patients.

INTRODUCTION
Focal therapy (FT) for localized prostate
cancer (PCa) has been introduced in the clinical
scenario with the aim of reducing treatment-related drawbacks such as incontinence, erectile dysfunction and other related complications
whilst preserving the oncological benefits of
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whole-gland treatments (1, 2).
Interests in FT are high with two recent
surveys proving the Urological community seems overall in favor of its adoption also outside
an academic setting (3, 4).
Evidence is also rapidly growing. In
2016, a systematic review already summarized
the findings of more than 3.000 patients being
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treated, yielding optimal results in terms of
continence and erectile function preservation,
minimal complications and acceptable short-to-medium term oncological outcomes (1).
Nonetheless, current guidelines recommend using FT as an experimental treatment
modality, hence in clinical trials only (5). Main
reasons include: PCa biology and pathology, as
PCas are often multifocal; imaging and biopsy limitations in patients selection, as inaccuracy may result in undertreatment, thus potentially in disease progression; absence of level
1 evidence, as no randomized controlled trials
against radical treatment have been published
to date (2, 5).
Recently, PCa diagnostic pathway has
been revolutionized by the use of mpMRI (6, 7).
MpMRI is not perfect yet, as it may still miss
some clinically significant disease, especially
when performed outside experienced centers.
Nonetheless, it brings important advantages.
On the one hand, mpMRI allows proven benefits in terms of PCa detection when targeting
suspicious areas instead of blindly sampling the
gland. On the other hand, precise identification
of the target ‘’index’’ cancer focus in terms of
volume and site within the prostate is also an
ideal feature to guide and, thus, theoretically
to enhance precision in prostate-sparing treatments (8).
As per systematic prostate biopsies, HIFU
focal therapy has been initially performed relying on transrectal ultrasound only (US guided
HIFU). Currently, new ‘’fusion’’ software allow
to synchronize and superimpose mpMRI and ultrasound, with a view to enhancing treatment
precision both in terms of treated target areas,
by increasing oncological efficacy, and in terms
of spared untreated tissue, by increasing functional results and decreasing complications. We
hypothesized higher treatment precision deriving
from mpMRI fusion-software may positively impact HIFU focal therapy outcomes.
Hence, we evaluated early functional outcomes and complications of partial gland ablation of PCa with mpMRI-US fusion guided HIFU
and we compared these results with a cohort of
men receiving standard US-guided HIFU.

MATERIALS AND METHODS
Population and inclusion criteria
We retrospectively reviewed a prospectively maintained database of men undergoing FT
for localized intermediate- and low-risk PCa at
Institut Mutualiste Montsouris, Paris, France. The
inclusion criteria for PGA were: clinical stage T1c-T2a, maximum 33% of biopsy cores involved by
PCa, Gleason ≤7 (3+4), PSA <15ng/mL, absence
of extra-prostatic extension and seminal vesicle
invasion and pelvic lymph node involvement at
mpMRI, and patient’s life expectancy higher than
10 years. Men with anterior and/or apical lesions
or men with prostate calcifications and/or cysts
possibly interfering with optimal HIFU energy delivery were excluded (9, 10).
Cancer diagnosis and localization was
achieved with a combination of biopsy and imaging. All patients planned for partial gland ablation
(PGA) underwent 1.5T mpMRI without endorectal
coil. The mpMRI was reported by a single radiologist experienced in genital-urinary imaging. The
mpMRI report included presence or absence of
suspicious lesion, sectoral location of the lesion
within the prostate and the PIRADS V1 grading of
the lesion. The radiologist also marked the borders
of the lesion with a 7-9mm safety margin. The
patients underwent standard 12-cores TRUS biopsy plus mpMRI targeted fusion biopsy in case of
mpMRI suspicious (PIRADS V1 >2) areas. Patients
with a negative mpMRI underwent transperineal
mapping biopsy (TPMB) to rule out the presence
of PCa before the treatment. All men completed
standard Genito-urinary functions questionnaires: International Prostate Symptom Score (IPSS),
International Continence Society (ICS), and International Index of Erectile Function (IIEF-5). The
Martin-Donat criteria were followed to report the
surgical complications, and severity of complications was recorded using the Clavien classification.
Treatment characteristics
General features
We employed US and mpMRI-US fusion
guidance for HIFU from April 2009 to June 2014
and since June 2014 respectively to perform PGA
(lesion ablation/hemiablation/sub-total). Both tre-
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atments were performed under general anesthesia.
After treatment, a bladder catheter was placed. Patients with prostate volumes >40cc or with symptoms of lower urinary tract (IPSS>8) underwent a
transurethral resection of the prostate (TURP) one
month before or during the HIFU treatment. For
both US and mpMRI-US procedures, the transducer
was inserted into the rectum with the patient in right lateral position. PGA was obtained treating the
region of interest (ROI) by keeping a safety margin
of 4-6mm from the sphincter to prevent damage. All
procedures were performed by two experienced surgeons (>100 partial gland HIFU ablations before the
study initiation). All men provided written informed
consent and the study was approved by local IRB
(11-13).

Follow-up
Follow-up visits on the 1st, 3rd, 6th, and
12th month post-treatment consisted of a physical
examination, and completing the IPSS, ICS, IIEF5 questionnaires. Patients having no involuntary
urine leak and being completely pad free, were
defined as continent. The oncological follow-up
included PSA measurement on each visit, and the
transrectal protocol biopsy (12 core, bi-sextant)
with a mpMRI at 1 year of treatment (Figure 1A-B).
Prior to the 12th month of follow-up patients were
not routinely biopsied if not having any clinical
suspicion of recurrence. Treatment failure was defined as a positive biopsy in the treated area.

US-MRI guided partial ablation
Energy delivery was performed using the
Focal-One® device (EDAP TMS, Vaulx-en-Velin,
France) using a 3MHz transducer for the treatment
combined with a 7.5MHz image transducer. During the firing phase, the software automatically
controlled the position of the endorectal probe,
and the cooling system maintained the rectal mucosa temperature at 14°C. The focal point position
inside the prostate was controlled in real time by
the surgeon.
Treatment planning was guided by ultrasound with elastic fusion of MRI images, localizing the ROI when it was radiologically visible. The
urologist performed the prostate contour on the
ultrasound image before the ablation. At the end
of the HIFU a contrast-enhanced ultrasound (CEUS)
was performed with intravenous Injection of sulfur
hexafluoride (Sonovue®) microbubbles to check the
effectiveness of the treatment on the ROI.

The Mann-Whitney and chi-square tests
were used to compare the statistical significance of differences in medians and proportions,
respectively. Fine and Gray multivariable competing risk analyses tested the impact of surgical technique and survival outcomes. Statistical
significance was considered at p <0.05. Statistical analyses were performed using SPSS v.22.0
(IBM Corp., Armonk, NY, USA).

US guided partial ablation
US guidance HIFU was performed using
Ablatherm® device (EDAP TMS, Vaulx-en-Velin,
France) using a 3MHz transducer for the treatment
combined with a 7.5MHz image transducer. Continuous automatic monitoring and re-planning was
not performed using the Ablatherm® device.

Statistical Analysis

RESULTS
We performed US- and MRI-US guided
HIFU PGA in 88 and 52 patients respectively
(Table 1). No major baseline differences were
present amongst the two cohorts excepts for a
higher percentage of Gleason Score 3+4 in the
MRI-US guided PGA group (p=0.03). No patients had pre-operative incontinence.
In the mpMRI-US group median mpMRI
target volume ablated was 6.3mm3 and the median ablation duration was 7.1min.
No significant differences between the
two groups were present in terms of hospital stay
(p=0.1) and catheterization time (p=0.5), being 1.7
and 2.4 days respectively for the mpMRI-US PGA
group. No statistically significant differences were
present in terms of complications (p=0.2) although
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Figure 1 - Contrast-enhanced ultrasound image after HIFU.

A

B

C

D

A) Image fusion and treatment planning; B) Treated area control; p=prostate; T=treated area. C-D) (different patient from figures A-B). mpMRI image 1 month after HIFU
(hemiablation) + TURP. Patient 77y, PSA: 7.5ng/mL; PCa Gleason 3+4; mpMRI: 10mm lesion 10p PIRADS 5/5, prostate volume 30mL; control PSA: 1.71ng/mL; p=prostate;
T=treated area.

overall complications were experienced by 6.8% of
those undergoing mpMRI-US PGA versus 13.2% in
the US PGA group.
At 3 months following the procedures,
there was a median increase on IPSS score of 3
(IQR: 1-4); 3 (2.5%) patients demonstrated some
urine leak; median drop of IIEF score was 3 (IQR:
1-5). Patients treated with mpMRI-US guided
HIFU had significantly lower urine leak (5.1% vs.
15.9%, p=0.04) and a lower drop in IIEF scores (2
vs. 4.2, p=0.07).
Amongst mpMRI-US fusion HIFU, at a
median follow-up of 8 months (IQR: 3-18), 25
patients underwent a control biopsy and 6 (26%)
had residual cancer in the treated lobe.

DISCUSSION
In the present study we reported the outcomes of focal therapy being performed with
or without mpMRI guidance for the treatment
of localized low- to intermediate-risk PCa. To
our knowledge, no other studies specifically
addressed the impact of mpMRI guidance implementation and of new technologies compared to previously available devices for HIFU focal therapy.
PGA is a method of PCa treatment that
involves three main pillars of strategy: cancer
localization, accurate delivery of energy to the
target and post treatment surveillance (14).
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Table 1 - Comparison of MRI-US guided and the historical series of US guided hemi-ablation (HA) of prostate cancer. Baseline
features, Intra-operative data for MRI-US fusion HIFU, Comparison of complications and outcomes.
Variable

US-HIFU

mpMRU-US HIFU

88

52

68 (6.9)

67.6 (7.3)

0.8

Mean BMI (SD)

23.9 (5.9)

25.1 (5.8)

0.8

Mean PSA (SD) ng/mL

7.1 (2.9)

7.7 (2.6)

0.2

Mean Prostate volume (SD) cc

37.2 (12.2)

40.3 (11.6)

0.8

Mean percent of positive cores (SD)

12.4 (10.5)

19.4 (15.2)

0.2

4.9 (5.1)

8.6 (10.6)

0.01

Number of patients
Mean age (SD) years

Mean percent of positive core length (SD)
Gleason Score (%)

p - value

0.03

6 (3+3)

73 (83)

36 (68)

7 (3+4)

15 (17)

16 (32)

Mean pre-op IPSS score (SD)

5.8 (4.8)

3.6 (3.8)

0.2

Mean pre-op IIEF score (SD)

17.8 (6.7)

22.6 (3.5)

0.1

0

0

Prostate mpMRI volume (Median, IQR) cc

-

36.7 (31-48)

Target Size (MEDIAN, IQR) cc

-

6.3 (4.5 -8.5)

Number of Targets (MEDIAN, IQR)

-

1 (1 – 2)

Firing Duration (MEDIAN, IQR) min

-

7.1 (5.2 – 9.7)

Distance from apex to lower border of target (Median) mm

-

8.6

Distance from lower to upper border of target (Median) mm

-

23.8

Mean hospitalization time (SD) days

3.1 (0.9)

1.7 (1.1)

0.1

Mean catheterization time (SD) days

2.9 (0.3)

2.4 (0.8)

0.5

Mean drop in PSA (SD) ng/mL)

2.5 (3.3)

2.5 (3.4)

0.7

Mean increase in IPSS (SD)

2.4 (4.5)

2.2 (3.7)

0.8

Number of patients with urine leak (%)

14 (15.9)

2 (5.1)

0.04

Mean drop in IIEF (SD)

4.2 (6.2)

2 (4.2)

0.07

12 (13.6)

3 (6.8)

0.2

7 (8)

1(2)

2 (2.3)

1(2)

Number of incontinent patient (%)
mpMRI Informations

Post-treatment results

Follow - up at 3 months

Complications (%)
Complications requiring hospitalization (%) Clavien >1
Complications requiring intervention (%) Clavien 3
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First, to maximize treatment success, appropriate selection of patients to be treated with
PGA is crucial. Several factors should be considered prior to treatment. mpMRI has emerged as a
key tool to localize cancer (15-17). In this manuscript we present our series of patients treated with
PGA. We also performed systematic biopsies in
addition to fusion biopsy to rule out cancer in the
other areas of the prostate. In patients with no demonstrable abnormality and TRUS biopsy findings
of small volume unifocal cancer, we performed a
trans-perineal template guided mapping biopsy to
rule out significant multifocal cancers (18).
Second, mpMRI-US fusion guided HIFU
technology essentially addresses the second pillar
of the PGA strategy. The current device enables to
import MRI images with the ROI marked directly
from the institutional image viewer or through an
external memory device. The imported images are
fused with the TRUS images of the prostate that
are acquired during the HIFU planning. The fusion
process provides visual guidance of the location
of the cancer by fusing mpMRI and TRUS images.
The key part in this process is when the treating
urologist defines the contour of the prostate in
the TRUS images. This process is subjective and
involves a learning curve. Gross discrepancies in
the prostate contour between the urologist-defined TRUS images and the MRI can lead to fusion
failure and inaccurate localization of the cancer.
An active collaboration with a dedicated radiologist to mark the lesion with the safety margin
of 7-9mm is of paramount importance (19). This
marked area represents the ‘region of interest’ and
actually represents the area to be treated. Communication between the treating physician and
the radiologist is the key in marking the ROI and
in identifying crucial parenchymal landmarks like
cysts and calcifications that can eventually help in
the confirmation of fusion before treatment.
Recently, Stabile and colleagues detailed
results of 1.032 men treated with focal HIFU from
2005 to 2017 and found reduced 5-year re-treatment rate over time. Improvements in patient
selection, increasing inclusion of mpMRI visible
lesions to select treatment margins and operator
learning curves have been suggested as possible

reasons for increase in oncological control. However, the impact of these factors on functional outcomes and complications was not assessed (20).
In the present series, results are not mature enough to prove oncological benefits of an
mpMRI guided compared to an ultrasound based
focal ablation. Nonetheless, the mpMRI-US guided
group yielded significantly improved continence
and erectile function compared to the US-guided
HIFU series. Although not being statistically significant, a trend towards lower complications was
also observed. Hence, the possibility of defining
cancer location and accurately planning treatment
margins may not only play a role in terms of PCa
control as suggested by others (20), but may also
provide advantages in terms of functional recovery and complications.
Indeed, despite being rare, complications
do still occur with those having obstructive lower
urinary tract symptoms yielding increased risk of
acute urinary retention. Despite performing TURP
in those with >40g prostates and IPSS>7, three
men in the mpMRI-US guided HIFU had urinary
retention. In this sense, we will soon perform a
feasibility study to detail possible benefits of short
course androgen deprivation therapy in terms of
oncological but also functional results and complications as prostate volume reduction may reduce obstruction-related morbidity (21).
Third, Contrast Enhanced UltraSound
(CEUS) - sulfur hexafluoride (Sonovue®) was used
to verify the macroscopic effectiveness of the
ablation at the end of the procedure. CEUS was
used for the characterization of abdominal tumors
(hepatocellular carcinoma, renal cell carcinoma,
etc.), assessment of perfusion of different organs,
and for the control after ablative of different malignancies (22, 23). The use of this promising tool
has been demonstrated to distinguish avascularized tissue and viable tissue post-HIFU (Figure
1C-D). In our study, this radiological evidence
was performed in 28 cases being very useful for
verification of the treated area. The correlation
between these avascularized areas and treatment
effectiveness has not been demonstrated yet. Nonetheless, immediate post-HIFU CEUS potentially
allows early implementation of the third focal
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therapy pillar, namely post-treatment surveillance. The objective of this procedure is to verify
whether the zone of avascularized corresponds
to the intended zone of treatment, eventually
repeating an immediate second HIFU course to
target non-completely ablated zones included in
treatment planning. Previously, we used early
post-operative mpMRI to verify ablation success.
Since the introduction of CEUS, early post-operative mpMRI is no longer performed.
Despite not being a study outcome due
to insufficient follow-up, we reported mpMRI-US fusion oncological results for the purpose of
completeness. Amongst those undergoing the 12
months control biopsy one on four had residual
cancer in the treated lobe, in line with the existing PGA literature (1, 12). It is important to note
that our institution has vast experience in using
TRUS guided HIFU device (HIFU) and transitioning to this new technology was smooth. There
is a learning curve for using this new technology
and experienced urologists and technicians are
important as proctors for the initial few cases.
We are faithful believers in the three pillars
proposed by Lindner et al., for the focal treatment
of PCa (24). As for the first pillar, i.e. Planning:
mpMRI to identify the ROI and prostate biopsies
by TPMB or mpMRI targeted techniques are essential tests to be performed for the identification and
location of PCa. As for the second pillar, i.e. Treatment: mpMRI-US guided HIFU to enhance treatment precision and exclusion of mpMRI anteriorly
located lesions, as HIFU- induced coagulative necrosis occurs at a focal length of 40mm (10). As for
the third pillar, i.e. Control: CEUS allows checking
the area of cavitation and avascularization produced, acquiescing possible extensions of treatment
during the same surgical procedure. MRI-US fusion
represents a significant advancement in the second
pillar of PGA and HIFU application for prostate
cancer and potentially also in the third pillar, as an
early post-treatment check allows immediate correction of potential undertreatment.
Finally, although not all patients underwent
control biopsies as they did not reach one year follow-up, one on four men had residual PCa at 12 months.
These results, despite being in line with recent series,

remains a sub-optimal and should be highlighted
when discussing focal therapy as a potential treatment option with potential candidates (5).
Our study has some limitations. First, the
improvements described for the mpMR-US guided
HIFU group are likely to be related not only to the
possibility of mpMRI-image fusion, but also likely
to reflect technological improvements of a new device (Focal One®) compared to an older one (Ablatherm®). Second, despite surgeons already having
a large focal HIFU ablation experience before the
study initiation, the focal therapy learning curve
has never been specifically assessed and its assessment may also contribute to outcomes amelioration. Third, lesion and treated volumes, which are
important variables in focal therapy, were not available for the US guided ablation, thus hampering
the comparison with mpMRI-US guided HIFU.
CONCLUSIONS
HIFU treatment guided by MRI-US fusion
images may allow improved functional outcomes
and complications compared to US guided HIFU
alone. Further analysis should be performed to
confirm benefits of mpMRI implementation in
HIFU partial gland ablation, both in treatment
planning and delivery, and to investigate its potential oncological benefits.
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ABSTRACT

ARTICLE INFO

Purpose: To investigate the course of anxiety and depression before and after transrectal
ultrasound-guided prostate biopsy (TRUS-Bx) and in the postoperative 1st month when
the histopathological biopsy result was obtained.
Methods: In between June 2017- January 2019, 204 patients who underwent TRUS-Bx
and completed the questionnaires assessing anxiety and depression were included in the
study. Questionnaires were completed immediately before the biopsy, immediately after
the biopsy and at the end of the first month when the histopathological biopsy results
were given. State-Trait Anxiety Inventory (STAI), Hospital Anxiety and Depression Scale
(HADS) and perceived stress scale (PSS) forms were used to assess anxiety and depression.
After the histopathological examination patients were divided into two groups as patients
without cancer (Group 1) and with cancer (Group 2). Data was compared between the
groups.
Results: PSA level was negatively correlated with STAI TX-1 scores of the patients
immediately after TRUS-Bx, whereas it was positively correlated with STAI TX-1 and
TX-2 30 days after the TRUS-Bx. PSA level was positively correlated with HADS-A and
HADS-D scores immediately before and 30 days after TRUS-Bx. Biopsy results showed
a significant difference in 30 day post-biopsy related data. STAI TX-1, STAI TX-2,
HADS-A, HADS-D and PSS scores were higher in Group 2 compared with Group 1.
Conclusions: Pre-biopsy anxiety disappeared after bx, but there was a significant increase
in anxiety and depression in patients after the diagnosis of malignancy. Patients were
seriously concerned about the diagnosis of prostate cancer.

INTRODUCTION
Through the widespread use of prostate-specific antigen (PSA), earlier detection of prostate cancer (PCa) at lower stages, lower grades, and smaller
tumor volumes is feasible. Contemporary PCa screening modalities such as PSA and digital rectal exami-
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nation (DRE) are two parameters used to predict the
detection of PCa (1). Transrectal ultrasound-guided
biopsy of the prostate (TRUS-Bx) is considered the
standard of care for diagnosis of PCa. For men who
have an elevated PSA test, histologic diagnosis of
PCa requires TRUS-Bx, and the numbers of men undergoing biopsy have increased correspondingly (2).
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Rosario et al. stated that TRUS-Bx is well tolerated by
most men, but it is associated with significant symptoms in a minority and affects attitudes to repeat
biopsy and primary care resource use (3).
Prostate biopsy can cause psychological and
physical impacts (4). Cancer-related worry or diagnosis of PCa and evidence of the psychological impact
of biopsy can lead to increased anxiety and depression (5-7). The high prevalence of severe distress after
PCa diagnosis has resulted in the recommendation
that interventions target treatment decision-related
distress for all men and in-depth psychological support be offered for those who experience ongoing
difficulties (8).
Wade et al. investigated the psychological
impact of TRUS-Bx, including relationships between
physical biopsy-related symptoms and anxiety/depression using the Hospital Anxiety and Depression
Scale (HADS) in a prospective observational study of
1144 men undergoing standard TRUS-Bx (5). In another study, Korfage et al. recommended clinicians attempt early detection of patients at risk of high levels
of anxiety and depression after PCa diagnosis since
prevalence is high (9). As unrecognized, untreated
depression and anxiety have serious consequences,
clinicians want depression to be clearly demonstrated
to decide which variables might serve as signals to
screen for depression and anxiety among this older
population (10). It is not clear whether the anxiety
and depression observed before and after TRUS-Bx is
due to the procedure or is associated with the diagnosis of prostate cancer.
In this prospective study, we aimed to investigate the course of anxiety and depression before
and after TRUS-Bx and to evaluate the factors that
affect patient anxiety and depression.
MATERIALS AND METHODS
After receiving ethical approval from the
ethics committee of our institution (approval no:
2017/1) and the written informed consent form from
all participants, patients with the ability to read and
answer the questionnaire forms who underwent prostate biopsy due to elevated PSA or abnormal digital
rectal examination from June 2017 to January 2019
were prospectively evaluated. Patients were excluded
if they were under 40 years old, had prior prostate

biopsy, had a diagnosed psychiatric disease such as
psychosis, depression, mental retardation, and dementia, prior or concomitant malignancies, history
of serious cardiovascular disease and end stage renal
disease.
Patient’s age, PSA level, education level, rectal examination result, prostate volume, pain scores
(rated according to the Visual Analogue Scale (VAS)
just after the biopsy procedure) and TRUS-Bx pathological results were recorded. Patients underwent
standardized 12-core TRUS-Bx with periprostatic
blockage. Patients received antibiotic therapy for 5
days from the day of biopsy.
All patients who participated in the study
completed the self-report questionnaires assessing
anxiety and depression immediately before biopsy,
immediately after biopsy and 30 days after biopsy
when the histopathological biopsy results were given.
In all groups, correlation between patient’s demographics and questionnaire results was investigated. After the histopathological biopsy results were given,
patients were divided into two groups as benign pathology of the prostate (Group 1) and PCa (Group 2).
Then, patient’s demographics and questionnaire results were compared between the groups. In addition,
∆ scores for the questionnaires, which is the difference between immediately before biopsy and 30 days
after biopsy, were compared between the groups.
Patients with clinically insignificant PCa (defined
as grade group (GG) 1 PCa detected in ≤2 cores and
<50% of any one core) and clinically significant PCa
(others) were recorded. Correlation between patient’s
demographics and questionnaire results was also investigated in group 2.
Questionnaires
Anxiety and depression were measured using
the State-Trait Anxiety Inventory (STAI), Hospital
Anxiety and Depression Scale (HADS) (Appendix)
and perceived stress scale (PSS) forms. The STAI form
includes two scales: State anxiety scale (TX-1) (20
questions, scored between 20 to 80 points) and Trait
anxiety scale (TX-2) (20 questions, scored between
20 to 80 points) (11). The scores on this form were
calculated by considering the inverse statements. The
Hospital Anxiety and Depression Scale (HADS) also
includes two scales: in the questionnaire the 7 odd
numbered questions from the 14 questions calculate
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anxiety (HADS-A), while 7 even numbered questions
of the 14 questions calculate depression (HADS-D)
(12). The perceived stress scale (PSS) includes 14
questions. The scores on this form were also calculated considering the 7 inverse statements.

Data were analyzed using the Statistical Package for Social Sciences, version 20.0 (SPSS, Chicago, Ill) software program. The sample size was calculated according to the power analysis (with 80%
power and 5% type I error rate) of the previous studies’ results, the minimum number for the sample was
found to be 57patients for anxiety and depression
scores in prostate cancer and benign groups. Therefore, we included a total of 204 patients in the current
study. The power of this study was found to be 0.665
(p=0.018, CI:-2.51/-0.43) using variance analysis. The
Pearson Correlation test was used between questionnaire scores and the age, PSA level and education level. The Mann-Whitney U test and Pearson Chi-square test were used for univariate analysis between the
groups according to histopathologic examination results. Also, the Pearson Correlation test was used for
questionnaire scores and age, PSA level, VAS score,
presence of clinically significant PCa and education
level in the PCa group. Data are given as mean±SD
in the tables. Statistical significance was defined as p
<0.05.

mediately after TRUS-Bx. PSA level was negatively
correlated with STAI TX-1 scores immediately after
TRUS-Bx, whereas it was positively correlated with
STAI TX-1 and TX-2 in the postoperative 1st month.
Also, PSA level was positively correlated with HADS-A and HADS-D scores immediately before TRUS-Bx
and in postoperative 1st month and positive correlation was found between PSS level in thepostoperative
1st month and PSA level. In addition, VAS score was
positively correlated with HADS-A immediately after
TRUS-Bx and postoperative 1st month PSS. Education level was not correlated with any score. Demographic data and questionnaire results for the benign
and malignant (PCa) groups according to histopathological examination results after TRUS-Bx are given
in Table-3. In the comparison of the groups, postoperative 1st month and ∆ levels of STAI TX-1, STAI
TX-2, HADS-A, HADS-D and PSS scores were higher
in Group 2 compared with Group 1 (p <0.001), whereas immediately before TRUS-BX the STAI TX-1,
STAI TX-2, HADS-A, HADS-D and PSS scores were
similar between the groups. PSA level was positively
correlated with HADS-A and HADS-D before TRUS-Bx, whereas it was correlated with HADS-D in the
postoperative 1st month in the PCa group.
There were 52 patients with clinically significant PCa and 10 with clinically insignificant PCa. No
significant correlations were found between presence
of clinically significant PCa and anxiety and depression scores.

RESULTS

DISCUSSION

A total of 204 patients who met the inclusion
criteria consented to participate and completed the
questionnaires. Patient’s demographic data are given
in Table-1. The mean age of all patients was 64.8±6.7
(48-78) years and PSA level was 10.7±14.9 (0.9-128.8)
ng/mL. Abnormal rectal examination rate was 35.3%
among the patients. Scores of all questionnaires before the procedure, immediately after and 30 days after the TRUS-Bx (postoperative 1st month) are shown
in Table-1. PCa was diagnosed in 62 patients (30%).
The most common ISUP grade was Grade 1 (n=32).
Correlation results between the questionnaire scores
and the age, PSA level, and VAS scores are shown
in Table-2. According to the correlation results, age
was negatively correlated with STAI TX-1 scores im-

TRUS-Bx is a procedure that can cause significant pain and discomfort in a great proportion of
patients (7). Anxiety and depression may be observed in patients undergoing prostate cancer screening
or in those diagnosed with cancer (13). Being diagnosed with a malignant tumor puts a considerable
psychological burden on patients and their families
(14). The risks and benefits of the procedure should
be discussed with the patient before TRUS-Bx. This
information can also help to decide whether or not
to perform a PSA scan (15). Macefield et al. found
that the psychological effect was highest during the
procedure and distress and tense/anxious mood were
observed in 20% of all patients (16). Even after a negative biopsy result, 10% of men still experienced

Statistical Analysis
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Table 1 - Patients’ demographics and questionnaire results.
Variable

n=204

Age (years), mean ± SD (min-max)

64.8±6.7 (48-78)

PSA (ng/mL), mean ± SD (min-maks)

10.7±14.9 (0.9-128.8)

Prostate volume (cc), mean ± SD (min-max)

55.9±25.6 (20-135)

DRE , n (%)

Education , n (%)

Normal

132 (64.7)

Abnormal

72 (35.3)

illiterate

16 (7.8)

Primary school

128 (62.7)

High school

48 (23.5)

Graduate

12 (5.9)

TX-1

38.7±10.4 (20-64)

TX-2

42.2±8 (21-64)

HADS-A

5.5±3.2 (0-14)

HADS-D

5.7±3.4 (0-16)

Before TRUS-BX, STAI, mean ± SD (min-max)
Before TRUS-BX, HADS, mean ± SD (min-max)
Before TRUS-BX, PSS-14, mean ± SD (min-max)

22.1±6.3 (2-33)
TX-1

38.1±9.8 (20-57)

TX-2

40.1±6.7 (24-56)

HADS-A

5.2±3.4 (0-14)

HADS-D

5.6±3.5 (0-15)

After TRUS-BX, STAI, mean ± SD (min-max)
After TRUS-BX, HADS, mean ± SD (min-max)
After TRUS-BX, PSS-14, mean ± SD (min-max)

20.7-6.4 (0-34)

Postoperative 1 st month STAI, mean ± SD (minmax)

TX-1

31.5±12.1 (20-59)

TX-2

32.8±12.3 (20-60)

Postoperative 1 st month HADS, mean ± SD (minmax)

HADS-A

3.6±3.4 (0-16)

HADS-D

3.2±3.2 (0-13)

Postoperative 1st month PSS-14, mean ± SD (min-max)

17.7±7.9 (5-34)

PSA = Prostate specific antigen; TRUSG-Bx = Transrectal ultrasound-guided prostate biopsy; DRE = Digital rectal examination; STAI = State-Trait Anxiety Inventory;
HADS = Hospital Anxiety and Depression Scale; PSS = Perceived stress scale

high distress up to 3 months following prostate biopsies (17). On the other hand, prostate biopsy is the
corner stone of active surveillance protocols. Repeat
TRUS-Bx is recommended after 1, 4 and 7 years in
the surveillance protocol in the Prostate Cancer Research International Active Surveillance (PRIAS) study
(18). Steginga et al. stated decision-related distress
was more often present in patients who were undecided about what treatment to receive, and final treatment choice does not cause psychological distress
associated with Pca (8). Minervini et al.stated that
anxiety was reduced 35 days after TRUS-Bx even
in patients experiencing biopsy-related side effects,

except for patients diagnosed with cancer (6). In our
prospective study, we aimed to compare the course of
anxiety and depression in those diagnosed with and
without cancer by using questionnaires before and
after biopsy and after histopathological results.
Men with consistently elevated PSA values may experience psychological distress in relation with the interval of testing, PSA changes, and
biopsy results (19). PSA is an organ-specific marker
not specific to cancer. PSA is easily affected by non-cancer factors. It is difficult for physicians to decide
about performing TRUS-Bx in patients with elevating
PSA levels during follow-up (19). Also, PSA changes
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Table 2 - Correlation results between the questionnaire scores and the age and PSA level.
Age
Before TRUS-BX, STAI
Before TRUS-BX, HADS

After TRUS-BX, HADS

VAS score

TX-1

R=-0.016, p=0.877

R=0.1, p=0.316

R=0.105, p=0.292

TX-2

R=-0.047, p=0.640

R=0.156, p=0.117

R=-0.037, p=0.712

HADS-A

R=-0.065, p=0.518

R=0.211, p=0.033

R=0.103, p=0.304

HADS-D

R=0.041, p=0.682

R=0.255, p=0.010

R=-0.066, p=0.511

R=-0.032, p=0.749

R=0.131, p=0.19

R=0.112, p=0.263

TX-1

R=-0.224, p=0.024

R=-0.224, p=0.024

R=0.117, p=0.241

TX-2

R=-0.132, p=0.184

R=-0.132, p=0.184

R=0.162, p=0.104

HADS-A

R=-0.181, p=0.068

R=-0.181, p=0.068

R=0.280, p=0.004

HADS-D

R=-0.121, p=0.225

R=-0.121, p=0.225

R=0.159, p=0.111

R=-0.116, p=0.249

R=-0.116, p=0.249

R=0.120, p=0.231

Before TRUS-BX PSS-14
After TRUS-BX STAI

PSA

After TRUS-BX PSS-14
Postoperative 1 month
STAI

TX-1

R=0.042, p=0.674

R=0.256, p=0.009

R=0.117, p=0.243

TX-2

R=0.067, p=0.503

R=0.260, p=0.008

R=0.060, p=0.547

Postoperative 1 month
HADS

HADS-A

R=-0.115, p=0.250

R=0.294, p=0.003

R=0.189, p=0.057

R=0.022, p=0.225

R=0.402, P<0.001

R=0.074, p=0.457

R=0.054, p=0.593

R=0.286, p=0.004

R=0.235, p=0.017

st

st

Postoperative 1 st month PSS-14

HADS-D

may cause anxiety in a small number of patients.
Zhang et al. stated that young age (below 60 yr),
poor family economic status, and high level of PSA
(above 10ng/mL) were all risk factors for anxiety
(20). Some patients with high anxiety may benefit
from additional support during and after TRUS-Bx
(21). In the current study, PSA level was positively correlated with HADS-A (R=0.211, p=0.033 and
R=0.294, p=0.003) and HADS-D (R=0.255, p=0.010
and R=0.492, p <0.001) scores immediately before
TRUS-Bx and 30 days after TRUS-Bx, respectively.
On the other hand, HADS-A (R=-0.181, p=0.068)
and HADS-D (R=-0.121, p=0.225) were not significant after TRUS-Bx. The pre-biopsy patient’s
symptoms were shown to disappear rapidly after
biopsy. The biopsy is well tolerated by the patient
if the patient is well-informed prior to biopsy. The
method of biopsy, the anesthesia technique and
pain related to biopsy should be described in detail. This is especially important for younger patients with anxiety continuing after biopsy (STAI
TX-1; R=-0.224, p=0.024). Also, positive correlation was found between PSS level 30 days after
TRUS-Bx and PSA level. In addition, VAS score
was positively correlated with postoperative HADS-A and 1st month PSS.

Anxiety may occur in 30.5% of patients with
PCa (22). Anxiety in patients with PCa includes state and trait components (23). The multidimensional
feature of anxiety in PCa patients necessitates differentiation of normal psychological reaction to cancer
(state), anxious personality predisposition (trait) and
symptoms of a psychiatric disorder (24). Anxiety in
PCa includes disease anxiety, elevated PSA anxiety,
and concern about recurrence. Fowler et al. reported
that 25% of patients with a negative TRUS-Bx result
had worried “some of the time” or “a lot” about having cancer one year later (25).
Our study revealed that the patients’ pre-biopsy symptoms disappeared after biopsy, while
there was a significant increase in anxiety and depression in patients after the diagnosis of malignancy. We found that our patients were more worried
about cancer than the biopsy procedure. Biopsy results caused a significant difference in 30-day post-biopsy related data. STAI TX-1, STAI TX-2, HADS-A, HADS-D and PSS scores were higher in PCa
patients compared with those with benign biopsies.
We believe that anxiety can be relieved by explaining to the patients that a significant proportion of
patients have clinically insignificant cancer diagnosed after cancer screening and the prognosis of these
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Table 3 - Demographic data and questionnaire results of the benign and prostate cancer groups according to histopathological
examination results after TRUS-Bx.
Variables : median (min-max)

Group 1 (Benign)
(n=142)

Group 2 (prostate cancer )
(n=62)

p

Age (years)

64 (48-78)

69 (48-78)

0.135

PSA (ng/mL)

6 (0.9-37)

8 (3.6-128,8)

0.006

55 (25-120)

40 (24.3-135)

<0.001

Prostat volume (cc)
DRE, n (%)

STAI TX-1

STAI TX-2

HADS-A

HADS-D

PSS-14

Normal

102 (71.8)

30 (48.4)

Abnormal

40 (28.2)

32 (51.6)

Before TRUS-BX

39 (20-64)

41 (23-58)

0.346

Postoperative 1 st month

22 (20-59)

46 (20-58)

<0.001

∆ STAI TX-1

-10 (-35 - +19)

6 (-21 - +21)

<0.001

Before TRUS-BX

42 (21-64)

43 (31-60)

0.469

Postoperative 1 month

24 (20-59)

49 (34-60)

<0.001

∆ STAI TX-2

-15 (-35 - +5)

4 (-17 - +21)

<0.001

Before TRUS-BX

6 (0-14)

6 (1-13)

0.406

Postoperative 1 month

2 (0-16)

7 (1-13)

<0.001

∆ HADS-A

-2 (-9 - +7)

1 (-7 - +6)

<0.001

Before TRUS-BX

5 (0-16)

7 (0-13)

0.322

Postoperative 1 month

2 (0-9)

7 (1-13)

<0.001

st

st

st

0.005

∆ HADS-D

-3 (-12 - +2)

0 (-5 - +4)

<0.001

Before TRUS-BX

22 (2-33)

23 (10-33)

0.281

Postoperative 1 st month

12 (5-27)

29 (15-34)

<0.001

∆ PSS-14

-9 (-18 - +8)

4 (-8 - +13)

<0.001

patients is good. In our study group, 10/62 (16.1%) of
PCa patients had clinically insignificant PCa and
active surveillance was recommended for these
patients. Offering an active surveillence protocol or definitive treatment to the patients did not
make a significant difference to their anxiety and
depression scores.
There are some limitations of the current study. Our analyses stratified by biopsy result were based on small numbers and for that reason, should be
considered exploratory. Another limitation is that we
could not follow the psychological distress of confirmed biopsy in the patient with active surveillance
approximately one year after the first biopsy. We are
uncertain about the willingness of the patients to decide to repeat the biopsy and to reply to the same
repeated questionnaires. Also, it is better to follow-up
about the psychological susceptibility to PSA changes

in patients with benign biopsy. Despite its limitations,
the study assessed the psychological stress of patients
who underwent TRUS-Bx and were diagnosed with
PCa using a highly specialized questionnaire.
CONCLUSIONS
We observed that anxiety and depression
before prostate biopsy disappeared in the early post-biopsy period and increased again after the diagnosis of prostate cancer. Diagnosis of PCa causes more
anxiety and depression than TRUS-Bx itself.
COMPLIANCE WITH ETHICAL STANDARDS
Ethical Approval
The study prothocol was approved by the local ethics committee (approval number: 2017/1).
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Informed Consent
Informed consent was obtained from all individual participants included in the study.
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COMMENT
Developed in the 1970s, transrectal ultrasound of the prostate applied to biopsy of that organ
started to be used more widely in the 1980s (1, 2). In that decade, the use of this technology among
renowned teams allowed great knowledge to be acquired about prostate anatomy, the procedure and
complications (3, 4).
Much has been changed since then, devices have developed substantially, new imaging methods
have been added, protocols and guidelines have been outlined for the proper use of this diagnostic tool.
So, after more than 30 years of publications, the most skeptical of urologists would say that this science
is exhausted, and no other paper could emerge on this topic.
With great satisfaction, the International Brazilian Journal of Urology once again brings to our
dear readers an assessment of prostate biopsy guided by ultrasound from a different perspective. In
previous editions, new data about complications of the procedure (5) and evaluation of the pain pattern
in different methods of sample acquisition (6) were presented. In this issue we bring you an article that
discusses the mood disorders associated with biopsy and positive results.
The wide access and use of screening methods, made part of our actions somewhat mythical. The
lack of real understanding about PSA and all the taboos inherent to digital rectal examination, together
are enough to create a fog of doubt and fear among men in the age group for screening.
In other areas of oncology, where screening methods are possible, patients also face similar challenges before diagnosis; and once it is done, a storm of dubious thoughts sets in their minds and souls.
Among women, confirmation of a breast cancer or a cervical and its treatment may impact on self-image
and sexual concerns which may lead to mood disorders and worsening quality of life (7-10). Likewise,
a positive diagnosis through colonoscopic screening for malignancies can bring countless questions to
the patient who, without assertive information or even without adequate support, can develop anxiety
or depression (11).
In the present study Sefik et al. demonstrated that, before biopsy, levels of anxiety and depression
measured were correlated with serum levels of PSA. Demonstrating one of the negative effects that a
“simple blood test” could have on individuals. And they show us more: just after biopsy, those symptoms
disappeared; this is related to the good practice adopted in that department, where the patient is well
oriented on the technique of the procedure just before it (12).
In Rio de Janeiro, Brazil, at the National Cancer Institute - INCa - a branch of the Urology Department, the Prostate Cancer Diagnosis Center - CDCP –welcomes referral patients from all over the state,
whose biopsy was requested in primary care by a family and community physician or even by urologists
serving in public settings. Understanding the burden of expectations related to that referral, our Center
proposes a multi-professional approach to the patient and his family.
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The first contact happens in consultation with a urologist experienced in oncology, in
which the biopsy indication is re-evaluated and
potential complicating factors (such as previous
comorbidities, urinary infections and the use of
medications) are checked. Once the intervention
is safely indicated, our urologist explains to the
patient the reason for the need for the procedure, possible complications and preoperative care.
Moments later, a second opportunity to explain
and clarify doubts occurs, but now in consultation
with a nurse who answers the remaining questions
and reinforces the care prior to the procedure, in
addition to providing antibiotic and glycerin suppository, advising on their use.
The second multi-professional contact occurs on the day of the biopsy; the initial approach is made by the nurse who verifies that the
recommendations were made properly and then
is evaluated by the anesthesiologist who guides
the family and the patient on the procedures to
be followed. Our biopsy is performed by an interventional radiologist with the patient monitored
under total venous sedation. Before being discharged, the patient and his companion are advised
on post-procedure care and informed of the return
date to receive the biopsy result directly from our
urologists.
In this third visit to the CDCP, it is recommended that the family member be present again,
in the expectation that, in the face of a positive
result, the patient will have a supportive figure
at that moment. The various possible approaches
are explained according to the result of the examination and the risk of metastasis; the patient is
referred by the state regulation system to the units
where he can be treated.
All the zeal described above follows the
idea that information can overcome fear. A well-oriented patient is armed to face all the challenges that will come over the months after diagnosis. Sefik and his team also believe that anxiety
can be relieved with a good explanation.
Anxiety and depression are risk factors for
non-adherence to treatments that will be proposed
(13), but in face of so many issues to be solved,
symptoms of mood disorders can slowly set in; so

those diseases can be neglected and ultimately untreated. It becomes clear that diagnosing and treating anxiety and depression in patients diagnosed
with prostate cancer is fundamental to improve
quality of life and reduce mortality.
In a study published by Dept. of Psychiatry
and Behavioral Sciences, Memorial SloanKettering Cancer Center, researchers evaluated several
types of neoplasms; among patients with prostate
cancer the prevalence of mixed symptoms of anxiety and depression was 10.2%. It was demonstrated that mixed anxiety/depression symptoms is
associated with poorer psychosocial and treatment
outcomes, worse quality of life, poorer adherence
to treatment, slower recovery and greater suicide
risk (14).
A meta-analysis of data from 16 prospective
cohort studies was carried out by researchers from
University College London, Edinburgh University
and the University of Sydney. Researchers have
shown that people with highest levels of psycological distress, compared to those with lowest levels of
mental disturbance, were more likely die from prostate cancer (HR 2.42, 95% CI 1.29 to 4.54). Considering all the neoplasms evaluated, individuals with
the highest levels of mental distress were 32% more
likely to have died due to their oncological condition (HR 1.32, 95% CI 1.18 to 1.48) (15).
Sefik et al. (12) used relevant tools to assess
signs of mood disorders; researchers went to great
lengths to bring us data faithfully. The number of
interviewed individuals impressively exceeded the
calculated sample size. All this effort and diligence combined with an unique statistical refinement
makes this material a delight for those who seek to
combine science and daily practice.
So once we understand that a patient in
route of prostate cancer diagnosis is susceptible to
develop serious mood disorders which will impact
future results, it should change our behavior to
seek ways to help him to face this acute stressor
through proven effective means. Singing sweet
songs with those “Three little birds” will not make
every little thing be alright. Much more must be
done. It is necessary to go beyond blind positivity.
In the privacy of your office, empathy
translated into good guidance seems to represent
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the sincerest behavior on the part of the urologist.
When possible, the follow-up with human resources that could help the patient in dealing with the
various discomforts to come will represent great
relief and a sense of support.
Once diagnosed with cancer, people are
expected to mobilize psychosocial resources to
adaptively deal with the level of stress resulting
from oncological disease, this strategy is called
coping. The two most common forms of classification of coping are positive and negative. Positive coping focuses on approaching the problem
(for example, consulting with others for advice – a
pro-social coping or seeking support in faith – a
religious coping). In the other direction, negative
coping is marked by avoiding (for example, ignoring the problem – passive coping) or other poor
adaptation efforts (for example, self-blaming or
drug abuse) (16, 17).
In a systematic review of qualitative studies, Spendelow and colleagues identified that men
with prostate cancer access a wide variety of coping methods and some them may reflect the dominant masculine scripts such as ‘self-reliance’ and
‘emotional control’; approaches likely to be undesirable given the potential link between restricted
emotional expression and psychological adjustment (18–20).
Roesch et al. presents in a meta-analytic review that men with prostate cancer who used positive coping methods: approach, problem-focused,
and emotion-focused coping were healthier both
psychologically and physically (19). Moreira-Al-

meida and colleagues found evidence in their well-structured meta-analysis that religious involvement is usually associated with better mental health
(21). In a qualitative study, Viser et al. assessed the
role of spiritual significance in dealing with cancer
and noted that faith coping represents a field where care providers should be aware of the different
ways in which the patient’s previous beliefs and
experiences influence their current adaptation (22).
In this sense, there are those who will direct
their energies towars the improvement of virtues
and other will be inclined to addictions, demonstrating that leaving the patient adrift can be harmful.
Professional intervention would represent good
winds during storms.
The paper brought by IBJU showed us that
the last point of the investigation line - suspicion
/ biopsy / diagnosis - is the most impactful stressor event in the process. So once prostate cancer is
confirmed, regarding mood disorders, considering
referral to integrated psychology and psychiatry teams will promote necessary attention in this regard.
As for social welfare, especially if the financial issue afflicts the patient, social workers can guide
our patients to access the rights guaranteed in the
constitution of each country and region. Attending
religious services, may help patients to reset sense
of meaning in life.
Again, the exercise of empathy through the
explanation to the patient about the phases of the
procedure by the team approach (nurse, urologist,
and anesthesiologist) is certainly essential for him
to feel properly welcomed.
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ABSTRACT

ARTICLE INFO

Purpose: To compare the effect of general anesthesia (GA) and regional anesthesia (RA)
on f-URS outcomes and surgeon comfort.
Material and Methods: The study was conducted between June 2017 to January 2018 and
data collection was applied in a prospective, randomized fashion. 120 patients participated
in the study and were divided into RA group (n=56) and GA group (n=64). Demographic,
operative and post-operative parameters of patients were analysed. The end point of this
study was the effect of two anesthesia regimens on the comfort of the surgeon, and the
comparability of feasibility and safety against perioperative complications.
Results: The study including 120 randomized patients, 14 patients were excluded from
the study and completed with 106 patients (45 in RA group and 61 in GA group). No
difference was detected between the two groups in terms of preoperative data. During the
monitorization of operative vital signs, 3 patients in RA group experienced bradycardia,
and this finding was significant when compared with GA group (p=0.041). Additionally,
2 patients in RA group experienced mucosal tears and 1 patient experienced hemorrhage
during the operation, but no complications were observed in the GA group (p=0.041).
Postoperative surgeon comfort evaluation revealed statistically significant results in
favor of GA group (p=0.001).
Conclusions: Both GA and RA are equally effective and safe anesthesia methods for
f-URS procedures. However, RA group showed significantly increased likelihood of
bradycardia and mucosal injury during surgery, and significantly decreased surgeon
comfort during surgery.

INTRODUCTION
Urolithiasis is a widespread disorder all
around the worldwide and almost 10% of the population faces urolithiasis related health problems during their life-span (1). Flexible ureterore-
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noscopy (f-URS) is the state of art, and accepted
as an important approach in the management
of renal stones because of its reasonable success
and lower complication rates (2, 3). There has
been an extensive examination of factors affecting f-URS success, such as stone volume, stone
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location, stone number and surgeon experience,
however; effect of anesthesia type has not been
evaluated sufficiently (4, 5).
Anesthesiologists and urologists usually
prefer to perform renal stone surgeries (RSS)
under general anesthesia, however, previous reports demonstrated RSS could be performed both
under general anesthesia (GA) and with regional
anesthesia (RA) (6, 7). Control of anesthesia duration, effective control of patient’s respiratory
movements and high patient’s compliance are
the advantages of the GA during RRS (8, 9). Aspiration of gastric contents, adverse drug events
and cardiopulmonary complications are more
common in patients undergoing GA (10). On the
other hand, risk of venous embolism and bleeding are lower in patients undergoing RA (11).
Although many studies have investigated
the possible predictive factors which may have
an effect on f-URS outcomes, the role of anesthesia type has not been evaluated sufficiently.
The present study was the first to compare the
effect of general anesthesia (GA) and regional
anesthesia (RA) on f-URS outcomes and surgeon
comfort.
MATERIALS AND METHODS
The study was conducted between June
2017 to January 2018 and data collection was
applied in a prospective, randomized fashion.
Ethical committee approval and patient’s written
informed consents were obtained. Patients with
renal stone between 18 to 60 years of age, with
American Society of Anesthesiologists (ASA)
physical status score of 1-2 were included in
the study. Exclusion criteria were history of cardiac, respiratory, neuromuscular disease, pregnancy, congenital renal anomalies, contraindications of regional or general anesthesia such
as skin infection of back, vertebral deformity,
and neuropathy. After inclusion and exclusion
criteria were applied, 120 patients participated
in the study. Before the induction of anesthesia, a coin was flipped accompanied by surgical
nurse and heads were included into RA group,
tails were included into GA group. Thus, these
patients were divided into RA group (n=56) and

GA group (n=64) by a simple random sampling
method, tossing a coin. The end point of the study was planned for 8 months.
Anesthesia Technique
All patients received I.V. premedication
with 0.05mg/kg midazolam and a 50mL normal
saline solution in the preoperative care unit. After
patients were taken to the operating room, initial
blood pressure and heart rate measurements were
recorded as baseline. After the patients were seated
at the operation table, the skin surface of the back
was cleaned and sterilized with 10% povidone iodine. A combined spinal epidural set (18G epidural and 27G intrathecal needles) and 0.5% heavy
bupivacaine were used for RA. Then, 3mL of 2%
lidocaine was injected into the skin and the subcutaneous tissue. The loss-of-resistance method
was used to find the epidural space at L 2-3 or L
3-4 vertebrae, and 15mg of 0.5% bupivacaine heavy was given to intrathecal space. After the spinal block, an epidural catheter was inserted 5cm
inside and fixed to the skin surface. Motor block
was assessed according to the modified Bromage
scale; 0, no motor block; 1, hip blocked; 2, hip
and knee blocked; 3, hip, knee and ankle blocked.
If an adequate level of sensation was achieved,
the operation was begun; if not, conversion to GA
was applied and the patient was excluded from
the study. If there were any signs of regression
of block, or if the patient felt pain, 5mL of 0.5%
bupivacaine was administered to the epidural catheter. All drugs and doses administered during
the operation were recorded. After the operation,
patients were transferred to the postoperative care
unit (PACU).
One µg/kg fentany l, 2mg/kg propofol,
0.6mg/kg rocuronium were used for induction of
the GA. Oro-tracheal intubation was performed
after adequate muscle relaxation was achieved.
Anesthesia administration was achieved with 60%
oxygen, 2 l/min flow rate, 0.8% to 3% sevoflurane. At the end of the operation, 1gr paracetamol
and 1mg/kg tramadol I.V. were administered. If
muscle relaxation was detected during the operation, rocuronium 0.15mg/kg I.V. were applied.
The neuromuscular block with atropine (0.01mg/
kg) and neostigmine (0.02mg/kg) was reversed
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Figure 1 - Consort diagram showing study design.
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after the operation was terminated. The patients
were extubated when adequate spontaneous ventilation was detected, and then transferred to the
PACU. Patients with a Modified Aldrette score of
9 were transferred to the in-patient clinic from
the PACU. The length of stay in PACU was recorded.
All patients were visited before the day
of the operation day, informed about the study
and given an explanation of the Visual Analog
Scale (VAS) score, where ‘0’ score corresponds
to no pain, and ‘10’ to maximum or worst pain.
The postoperative pain was assessed by using
dynamic and static VAS. VAS scores were recorded at 1, 3, 6, 12 and 24 hours after surgery.
In the first 24 hours, if the VAS score was more
than 6 points, the patient was given a maximum
of 300mg/day tramadol from 1mg/kg and the
total amount of tramadol given was recorded.
Patients who experienced pain but had a VAS
score below 6 points were given diclofenac sodium 75mg I.M. to a maximum dose of 150mg.
When the pain persisted, tramadol was injected and the amount was recorded. At 24 hours
postoperatively, patient satisfaction was scored
from 1 to 5 (1-very bad, 2-bad, 3-moderate,
4-good, 5-very good).
Operation Technique
For patients with/without preoperative
stenting, a 9.5 French (Fr) semi-rigid URS was
performed for optical dilatation and to visualize
the entire ureter. Then, a guidewire was inserted
into ureter and 11/13Fr ureteral access sheath
was placed in all cases. The intrarenal collecting
system was visualized with 7.5/8.5Fr flexible
ureteroscope (Flex X2, Storz, Tuttlinger, Germany), and holmium laser with a 272µm fiber
was used for laser lithotripsy. Nitinol baskets
were used at the end of the lithotripsy to remove fragments from the collecting system, at
surgeon’s discretion. Ureteral double J stent was
inserted to every patient and removed 2 weeks
after the operation.
Demographic data of patients and stone characteristics, operation time, fluoroscopy
time, length of hospital stay and stone-free rates (SFR) were recorded. Perioperative number

of hypotension, hypertension, tachycardia and
bradycardia were recorded. Anesthesia-related side-effects in patients (nausea, vomiting,
pruritus and respiratory depression) were noted.
On first postoperative day, kidney-ureter-bladder
(KUB) radiography was obtained to evaluate the
localization of double j stent and residual stones.
SFR was re-evaluated with non-contrast computed tomography (NCCT) after the first postoperative month. Success was considered as residues of
<2mm or absence of any stone fragments. Moreover, the parameters affecting the comfort of the
surgeon such as ergonomics, comfort of being sure
about the safety of the patient, difficulty of laser
focusing during surgery were assessed by the surgeon, scoring between 1 (very poor) and 10 (very
good). The end point of this study was the effect
of two anesthesia regimens on the comfort of the
surgeon, and the comparability of feasibility and
safety against perioperative complications.
Statistical Analysis
Patient’s demographic characteristics (age,
sex, etc.), stone dimensions, operation data, complications, and postoperative success status were
evaluated separately for both groups (GA and RA).
The necessary sample size was calculated to be 78
patients (39 per group), the power of study was
80, alpha value was 0.05. This data was analyzed
with Statistical Package for the Social Sciences
(SPSS) 20 program. For the analysis of quantitative data, the normal distribution suitability was
examined by the Kolmogrov-Simirnov test; parametric methods were used in the analysis of normal distribution variables, and non-parametric
methods were used in the analysis of variables
not showing normal distribution. Independent t
test was used to compare independent groups, Pearson correlation test was used to examine the
relationship between variables, and Pearson chi-square, chi-square and Fisher exact tests were
used to compare categorical data. Quantitative
data are expressed as mean±std values on tables.
Categorical data are expressed as n (frequency)
and percentages (%). Data were analyzed at 95%
confidence level, and was considered significant
when the p value was less than 0.05.
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RESULTS
The study included 120 randomized patients, 14 patients were excluded from the study
and completed with 106 patients (45 in RA group
and 61 in GA group). Five patients were excluded
from the study because of the failure of RA and
conversion to GA was required. One patient in RA
and GA group was lost to follow-up and was excluded. Three patients in RA group and two patients in GA group were converted to mini-percutaneous nephrolithotomy (PNL) procedure because
of the failure of ureteral access sheath placement

due to ureteral stricture. Two patients in RA group
were excluded from the study because of acute
infundibulum-pelvic angle and narrow infundibulum causing the inability to reach the stone who
were converted to mini-PNL procedure.
No difference was detected between the
two groups in terms of age, sex, ASA score, stone
size and localization, operation side or history of
previous RSS. Patient’s preoperative data are listed
in Table-1.
The RA group mean operation time was
longer but the difference did not reach statistical
significance (59.2±19.6 min in Group I, 53.8±21.7

Table 1 - Comparison of preoperative demographic data of patients.
Groups
General Anesthesia

Regional Anesthesia

61

45

35/26

26/19

0.967

Age* (years)

46±16.3

44.1±12.6

0.520

ASA Score*

1.3±0.5

1.4±0.5

0.449

Hydronephrosis Grade*

1.2±0.8

1.2±0.6

0.832

Stone size* (mm)

17.2±7.7

15.7±7.3

0.326

Number
Gender (Male/Female)

Stone Location

0.656

Upper Pole

6 (9.8%)

1 (2.2%)

Middle Pole

3 (4.9%)

10 (22.2%)

Lower Pole

9 (14.8%)

9 (20%)

Renal Pelvis

26 (42.6%)

12 (26.6 %)

Multiple

17 (27.9%)

13 (28.9%)

30/31

25/20

Operation side (Right/Left)
Previous Stone Treatment

0.150
0.781

SWL

10

9 (20%)

PNL

6 (9.8%)

5 (11.1%)

URS/f-URS

5 (8.2%)

7 (15.6%)

Open Surgery

4 (6.6%)

0

13 (21.3%)

6 (13.3%)

Multiple Surgery

P value

* = Mean; ASA score = American Society of Anesthesiologists Score; SWL = Shock Wave Lithotripsy; PNL = Percutaneous Nephrolithotomy; URS = Ureterorenoscopy;
f-URS = Flexible Ureterorenoscopy
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min in Group II, p=0.186). The mean fluoroscopy
time was 0.3±0.6 min in GA group and 0.4±0.9
min in RA group (p=0.229). The mean duration of
hospital stay was similar between groups. In terms
of stone clearance at the 1-month visit with NCCT;
complete clearance was achieved in 86 of 106 patients, and no significant difference was detected
between groups (77% in GA group, 86.7% in RA
group). During the monitorization of operative vital signs, 3 patients in RA group experienced bradycardia, and this finding was significant when
compared with GA group (p=0.041). Additionally,
2 patients in RA group experienced mucosal tears
and 1 patient experienced insignificant hemorrhage but it however made vision, and hence the procedure itself, was considered difficult during the
operation. Nevertheless, no complications were
observed in the GA group (p=0.041) (Table-2).
Postoperative static VAS scores in GA
and RA groups were 2.3±1.6 vs. 2.7±1.7 at 3rd
hour, 1.6±1.8 vs. 2.2±2.1 at 6th hour, 0.9±0.9 vs.
1.3±1.0 at 12th hour, 0.7±0.8 vs. 0.8±0.9 at 24th

hour, respectively. No significant difference was
detected among groups in terms of postoperative
static VAS scores. Additionally, no difference was
detected among groups in terms of postoperative
need for analgesia. During postoperative follow-up, nausea and vomiting was observed in 1 GA
group patient, whereas there was no such complication in RA group. No itching or respiratory depression was detected in any patient. In RA group,
2 patients required antibiotic treatment for urinary tract infection, which was accompanied by
fever. Patient satisfaction rates elicited at postoperative 24th hour, revealed similar results between
groups. Postoperative surgeon comfort evaluation
revealed statistically significant results in favor
of GA group (p=0.001). Duration of stay in PACU
were similar between groups (Table-3).
DISCUSSION
General anesthesia is the preferred anesthesia type for f-URS in majority of studies in the

Table 2 - Comparison of perioperative parameters and outcomes.
Groups
General Anesthesia

Regional Anesthesia

61

45

53.8±21.7

59.2±19.6

0.186

Fluoroscopy time (min.)*

0.3±0.6

0.4±0.9

0.229

Hospitalization time (hours)*

36.6±2.6

36.8±5.4

0.791

Perioperative tachycardia

0

0

-

Perioperative bradycardia

0

3 (6.7%)

0.041

Perioperative hypertension

0

0

-

Perioperative hypotension

0

0

-

Number
Operation time (min.)*

Perioperative complications

P value

0.041

Hemorrhage

0

1 (2.2%)

Mucosal tear

0

2 (4.4%)

Perforation

0

0

-

47 (77%)

39 (86.7%)

0.215

Stone free status
* = Mean
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Table 3 - Comparison of postoperative parameters and outcomes.
General Anesthesia

Regional Anesthesia

P value

Post op 1. hour

2.5±1.4

2.9±1.9

0.171

Post op 3. hours

2.3±1.6

2.7±1.7

0.261

Post op 6. hours

1.6±1.8

2.2±2.1

0.147

Post op 12. hours

0.9±0.9

1.3±1

0.125

Post op 24. hours

0.7±0.8

0.8±0.9

0.504

Post op 1. hour

2.5±1.4

3±2.9

0.153

Post op 3. hours

2.3±1.6

2.7±1.7

0.290

Post op 6. hours

1.7±1.8

2.2±2.3

0.138

Post op 12. hours

1±0.9

1.3±1.1

0.107

Post op 24. hours

0.7±0.8

0.8±0.9

0.572

Tramadole requirement first 24 hours

16 (26.2%)

14 (31.1%)

0.581

NSAID requirement first 24 hours

32 (52.5%)

26 (57.8%)

0.166

1 (1.6%)

0

0.393

Itching first 24 hours

0

0

-

Respiratory depression first 24 hours

0

0

-

4.4±0.6

4.3±0.6

0.311

4.6±1

4.5±0.5

0.516

0

2 (4.4%)

0.183

7.6±1.1

6.3±1.5

0.001

Static VAS Score*

Dynamic VAS Score*

Nausea-vomiting first 24 hours

Patient satisfaction after 24 hours*
Duration in PACU (min)*
Fever requiring antibiotic therapy in the first 24
hours
Surgeon comfort*

* = Mean; VAS = Visual Analogue Scale; NSAID = Nonsteroidal Anti-inflammatory Drug; PACU = Post-Anesthesia Care Unit

literature (5, 6, 8, 12). RA has been shown to be safe
and effective in the treatment of renal stones in PNL
procedure. However, few studies have evaluated the
efficacy of RA during f-URS. Both anesthesia types
have advantages and disadvantages in terms of surgery success, complication rates and patient and surgeon comfort. Effective control of respiratory movements can be stated as an advantage of GA; however,
patients who received RA experienced fewer hemorrhagic complications and thromboembolic events,
shorter operation duration and less postoperative

pain (11). Thus, there is no consensus on the recommended type of anesthesia for f-URS procedure.
Pain after RSS deteriorates patient’s quality
of life and also prolongs the hospital stay, and increases the amount of analgesics used and overall cost.
Tangpaitoon et al. (10) evaluated the effect of anesthesia type during RSS on patient’s postoperative pain,
noting that those who received RA experienced less
pain at 1st and 4th hour when compared with those
who received GA (p <0.001 and 0.025, respectively).
Singh et al. (13) stated that on the first postoperative

1016

IBJU | FLEXIBLE URETERORENOSCOPY WITH REGIONAL ANESTHESIA VS GENERAL ANESTHESIA

day, patients receiving RA during PNL experienced less pain than those receiving GA. However,
they found no significant difference in terms of
pain on the second postoperative day. Kim et al.
(14) and Cakici et al. (12) found no difference in
pain levels between the two different anesthesia
types during RSS. In our study, we found no significant difference between GA and RA in terms
of postoperative pain among patients undergoing
f-URS procedure. According to our results, RA
appears as an acceptable alternative to GA, with
similar levels of postoperative pain.
The main aim of the treatment of nephrolithiasis patients is to achieve complete stone clearance with minimal morbidity, by using minimally
invasive treatment modalities. In our study, complete
stone clearance was achieved in 77% of patients in
GA group and 86.7% of patients in RA group. No
significant difference was detected among groups in
terms of stone clearance (p=0.215). Zeng et al. (15)
performed f-URS in a total of 65 patients under GA
(n=34) and RA (n=31). Similar to our results, their
stone clearance rates were 70.6% in GA and 67.7%
in RA group, not significantly different. In two studies, conducted by Kim et al. and Kuzgunbay et al.
(14, 16) respectively, no significant difference in terms of stone clearance was detected between patients
who underwent PNL under GA or RA. In accordance
with the literature, our study also revealed no effect
of anesthesia type on stone clearance rates.
In the current study, in RA group, mucosal
tear and hemorrhage occurred in 4.4% and 2.2% of
patients respectively. In terms of perioperative complications, a significant difference was observed between our groups (p=0.041). We emphasize that this
difference was due to inadequate stabilization of respiratory muscles during RA, and thereby, difficulty
of laser focusing during stone fragmentation due to
increased mobility of the kidney during surgery. The
incidence of bradycardia was also significantly higher in RA group. In contrast, Zeng et al. (15) found
no significant difference between RA and GA groups
in terms of operative complications, nor any mucosal
injury due to increased mobility of the kidney. Additionally, they found increased likelihood of bradycardia during RA, but this difference was not statistically
significant. Karacalar et al. (17) found similar results

with our study, in terms of the extent of postoperative vomiting and itching in both groups. However, they found increased patient satisfaction in RA
group, while in our study, patient satisfaction rates
were similar between groups.
Even though RA has advantages such as
shorter hospital stay and fewer thromboembolic
complications, it also has certain disadvantages such
as spontaneous breathing and deep inspirations during surgery with effects on the surgical field, inability to suppress coughing and sneezing reflexes, or
failure to prevent patient movement during surgery
due to ineffective analgesia, all of which may affect
surgeon’s comfort negatively during surgery. In GA,
the elimination of these disadvantages can positively
effect parameters such as ergonomics and laser focusing, thus improving the comfort of the surgeon. The
present study was the first to study evaluating the
surgeon’s comfort, which was found to be significantly better in GA group.
This study was the first to evaluate anesthesia type in f-URS cases in terms of success, complications and surgeon comfort; however, it has some
limitations. First of all, patient volume was relatively
small. Additionally, the effect of anesthesia type on
operation duration was evaluated, but not its effect
on the duration of stone fragmentation. The study
assessed postoperative pain in the first 24 hours, but
not the long term effect of anesthesia type on experienced pain. Finally, the cost-effectiveness of these
two anesthesia types were not evaluated and should
be the focus of further studies.
In conclusion, both GA and RA are equally
effective and safe anesthesia methods for f-URS procedures. However, RA group showed significantly increased likelihood of bradycardia and mucosal injury
during surgery, and significantly decreased surgeon
comfort during surgery. Further prospective randomized studies with larger patient volume will bring
more detailed insights.
ABBREVIATION
f-URS = Flexible Ureterorenoscopy
RSS = Renal Stone Surgeries
GA = General Anesthesia
RA = Regional Anesthesia
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ASA score = American Society of Anesthesiologists Score
PACU = Postoperative Care Unit
VAS = Visual Analog Scale
PNL = Percutaneous Nephrolithotomy
SWL = Shock Wave Lithotripsy
URS = Ureterorenoscopy
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Editorial Comment: Flexible ureterorenoscopy and laser lithotripsy with
regional anesthesia vs general anesthesia: A prospective randomized study

_______________________________________________
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Division of Urology, Western University, Ontario, Canada

_______________________________________________________________________________________
COMMENT
The authors report on results of a randomized prospective trial in comparable groups of patients
with intrarenal stones treated by flexible ureteroscopy and laser lithotripsy (1). Patients were randomized
to either general or regional epidural anesthesia with the primary outcome measures being surgeon
comfort and other standard measureable results of fURS treatment. After exclusions or intraoperative conversion to general anesthesia or PCNL, 45 patients in the RA group were compared to 61
in the GA group.
They find no significant difference in OR times, hospital stay, postoperative pain, fluoroscopy
times or stone free rates defined as 2mm or smaller fragments on non contrast CT one month post
treatment.
The sentinel finding in this study was an increased complication rate in the regional anesthesia
group comprising patients with either bradycardia, mucosal tear or hemorrhage. They attribute the
mucosal injuries and bleeding to a lack of good control of laser energy secondary to respiratory excursion of the kidney in patients under regional anesthesia. Moreover “surgeon comfort” which was
subjectively measured during the procedure was also significantly less in procedures performed under
regional anesthesia.
While the numbers are small these results are interesting and emphasize the point that intrarenal
surgery with a flexible ureteroscope and laser is an operation of millimeters. Both as regards the stone
fragmentation and in avoiding tissue injury. Stones in the mid to distal ureter are relatively unaffected
by significant respiratory excursion while those in the kidney can be subject to substantive movement
especially in the awake patient. It would have been desirable to have more information on the detailed
questions in the surgeon comfort questionnaire and whether this is a validated tool. Nonetheless this study does inform us of some of the pros and cons of differing anesthesia methods for retrograde intrarenal
surgery and thus discussions with patients and our anesthesia colleagues.
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Anatomical background of ovine kidney for use as animal
model: analysis of arterial segmentation, proportional
volume of each segment and arterial injury after cranial
pole partial nephrectomy
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ABSTRACT

ARTICLE INFO

Objective: To study the arterial segments of ovine kidney, present a proportional
volume analysis of each kidney arterial segment, and analyze arterial injuries caused
by simulated partial nephrectomy of cranial pole.
Materials and Methods: Forty-eight ovine kidneys injected with polyester resin into the
renal arteries and collecting system were used in this study. Eighteen kidneys were used
to study the arterial segments and the proportional volume of each renal segment. Other
30 kidneys were submitted to superior pole resection at a distance of 1.0cm, 0.5cm, or
exactly at the cranial hilar edge, just before the resin hardening. These endocasts were
used to evaluate the arterial injuries caused by these different resection planes.
Results: Ovine renal artery divided into two (ventral and dorsal) or three segmental
arteries. Dorsal segment presented higher proportional volume than ventral segment.
For kidneys with three segments, the third segment was on the caudal region (caudoventral or caudo-dorsal segment) and presented the lowest proportional volume. None
of the resected kidneys (at 1.0, 0.5 or at the cranial hilar edge) presented injury of
arterial branches that irrigate non-resected region.
Conclusion: The segmental distribution of renal artery, the proportional volume of each
segment and arterial injuries after cranial pole resection in ovine kidneys are different
from what is observed in human kidneys. Meanwhile, ovine kidneys show a primary
segmental division on anterior and posterior, as in humans, but different from swine.
These anatomical characteristics should be considered when using ovine as animal
models for renal experimental and/or training procedures.

INTRODUCTION
The pig is the animal model more traditionally used when performing research and
training of renal procedures (1, 2). This fact is
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based on some anatomical resemblances with
human kidney, especially regarding its size and
collecting system anatomy (3). However, there
are some important anatomical differences between the kidneys of humans and swine, which
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advise against the use of pigs as animal model
for some studies.
The renal artery division into segmental
arteries (4) and the relationship between the posterior segmental artery and cranial infundibulum
in pigs (5) are distinct from what is observed in
human kidneys (6). Add to this, it is already demonstrated that swine kidney heals very differently from human’s after partial nephrectomies (7)
and it is not an adequate model for studying hemostatic methods for kidney procedures (8). These differences led to a searching for other animal
models, which could substitute pigs for renal procedures training and research purposes.
Since it was showed that the ovine kidney
heals after partial nephrectomies in a more similar
way of what is observed in humans, sheep became
to be considered as animal models for renal studies (9). The intrarenal anatomy (10) and histological aspects of ovine kidney (11) were described,
depicting similarities and differences in comparison to the human kidney. However, deeper investigation was not performed yet.
The knowledge on the anatomical trajectory of retropielic artery of the human kidney was
important to understand and avoid the occurrence
of devascularized areas of remaining renal parenchyma after upper pole partial nephrectomies. This
artery commonly directs to the upper pole (on the
posterior region), but turns down to irrigate the
mesorenal region and inferior pole (12). Therefore,
once sectioned for an upper pole tumor resection,
non-resected areas of the mesorenal region and lower pole can be left without arterial supply. This
is an important anatomical aspect that should be
taken into consideration when choosing an animal model for studying or training cranial pole
nephrectomies. It is still unknown if resections of
ovine kidneys cranial pole may have similar vascular consequences as observed in human kidneys.
Further, it is well detailed the proportions
among the renal segments both in human (13) and
swine (4), but not in ovine kidneys. This information is important to correlate functional losses
with resected segments during partial nephrectomies, both in cranial, caudal pole, and mesorenal
region. This information can be also important for
deciding if ovine kidney is suitable as a model in

nephrolithiasis and other procedures requiring renal parenchyma invasion.
The hypothesis of this study is that the ovine kidney may have anatomical similarities to human kidney that can be advantages to be explored
for experimental and/or training purposes. Thus,
the objectives of the present study were: to study
the arterial segments of ovine kidney; to present a
proportional volume analysis of each kidney arterial segment; and to analyze the vascular lesions
due to simulated partial nephrectomy of the superior pole. Further, the results of this study were
compared to human kidney analyses (already performed by our research group), depicting similarities and differences that may influence the choice
of ovine as animal model for research and training
on kidney procedures.
MATERIALS AND METHODS
Forty-eight ovine kidneys were obtained
from young adult Polwarth rams, weighting 43.248.5Kg slaughtered for commercial purposes. The
kidneys were collected en bloc (with abdominal
aorta, caudal vena cava and ureters) immediately after death, rinsed and frozen until utilization.
Kidneys presenting any macroscopic alterations or
lesions, either pathological or caused during slaughter, were discarded. The study was conducted in
accordance to national and international laws for
animal utilizations on research and was formally
approved by the institutional ethics committee for
animal experimentation (protocol no. 001/2018).
The analyses of the arterial segments of the
ovine kidney and proportional volume of each segment were performed in 18 kidneys. The renal pedicle of these organs was dissected and extra-hilar
branches of renal artery were identified and isolated. Then, each segmental artery was cannulated
separately. Each artery was injected with polyester
resin pigmented with different colors for each segment and 2.5% of catalyst (methyl ethyl peroxide)
(14). The resin was manually injected under pressure with plastic disposable syringes, until each arterial segment was completely fulfilled.
After the hardening of the resin, the kidneys were dissected from its appendices, immersed
in 4% formaldehyde for 48 hours and then frozen.

1022

IBJU | ANATOMICAL BACKGROUND OF OVINE KIDNEY

The frozen kidneys were transversally sliced with
a table-band-saw, obtaining 0.5cm- thick sequential sections (Figure-1). Each section was photographed and Cavalieri’s principle was used for
measuring the proportional volume of each renal
segment (stained with different pigments). Briefly, in each photography the demarked areas of
each color, as well as the total slice surface, were
measured with the “free-hand-selection” tool of
ImageJ software (Version 1.37, NIH). The sum of
each segment area (of all sections) was divided by
the sum of the entire slice surface (of all sections)
for obtaining the proportional volume (expressed
in percentage) of each renal segment (15, 16). The
proportional volume of renal segments from right
and left kidneys (which has the same number of
segments) was compared.
Other 30 kidneys were used for analysis of
vascular lesions due to simulated partial nephrectomy of the superior pole (17, 18). These organs
were divided into three groups: Group 1 - kidneys
sectioned exactly at the cranial hilar edge (n=10);
Group 2 - kidneys sectioned at 0.5cm from the
hilar edge (n=9); and Group 3 kidneys sectioned
at 1.0cm from the hilar edge (n=11).
For these kidneys, after dissection of renal
pedicle, the renal artery and ureter were cannulated and injected with the same resin compound
described for the previous experiment. A yellow
pigment was standardized for the resin injected
into the collecting system, and a red pigment for
the compound injected into the renal artery.

After injection, the kidneys were dissected
from its appendices. Before the total hardening of
the resin (about 15 minutes after the addition of the
catalyst), the cranial pole was transversely (guillotine) sliced. The site of the section was determined
according to the above-mentioned group division.
After total resin hardening the renal parenchyma
was digested by immersion in 50% concentrated
commercial hydrochloric acid. This allows complete
digestion of all tissues, leaving a tri-dimension renal
endocast of the arterial and collecting systems (18).
These endocasts were used to study the arterial branches (and collecting system) sectioned in each group.
Special attention was given to identify non-resected
areas that would become devascularized.
Descriptive statistical analysis was performed for all data. Data is presented as mean,
maximum and minimum values, and coefficient
of variation. Chi-square test was used to compare
the proportional volume of right and left kidneys.
Results were considered significant when p <0.05.
All analyses were performed using GraphPad
Prism software (version 5.0, San Diego, CA, USA).
RESULTS
Regarding the arterial segments of the 18
studied kidneys, 88.8% (16 kidneys) presented a
division of renal artery into two segmental arteries. One destinated to the ventral (anterior) region, and other for the dorsal (posterior) region. In
11.2% (two kidneys) there was three segmental ar-

Figure 1 - Ovine kidney prepared for proportional volume analysis of each segment. At image A, after resin injection of
different colors into each segmental artery, the kidney was sectioned in 0.5-thick slices. At image B it is noted the surface
of one transverse section, with the region irrigated by ventral (red) segmental artery and dorsal (yellow) segmental artery.
Ventral (C) and dorsal (D) faces of two-segment ovine kidney, and ventral face of three-segment ovine kidney (E) after resin
injection of different colors into each segmental artery.
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teries (Figure-1). In one of these, besides the dorsal
and ventral segmental arteries, a third one was observed irrigating the dorsal region of caudal pole
(caudo-dorsal segment); while in the other kidney
with three segments there was a dorsal segment,
a ventral segment and a caudo-ventral segment,
irrigating the ventral region of caudal pole.
The analyses of proportional volume of
each kidney arterial segment showed that in kidneys with two segments, the ventral segment corresponds to 48.85% and dorsal segment to 51.15%
of renal volume (mean). For the kidneys with three
segments, ventral segment represents 39.60% of
renal volume, dorsal segment 42.77% and caudo-dorsal or caudo-ventral comprises 17.62%
(mean). When two and three-segmented kidneys
are analyzed together, it is observed that ventral
segment comprises 47.82% of renal volume, dorsal segment corresponds to 50.22% and caudo-ventral or caudo-dorsal 17.62% (mean).
Both kidneys with three segments were
left-sided, nevertheless, the number of three-segmented kidneys (2 organs) is too few to perform
statistical analysis. When the proportional volume
of ventral and dorsal segments of right and left
kidneys (with two segments) were compared, no
statistical difference was observed (p=0.887). Table-1 presents the results of proportional volume

of each renal segment analyses with the descriptive statistics data.
Regarding the analysis of the vascular
lesions due to simulated partial nephrectomy
of the superior pole, none of the kidneys (either
sectioned at 0.5 or 1.0cm or exactly at the hilar
edge) presented arterial injuries in branches that
irrigates mesorenal region or caudal pole (Figure-2). In all organs, only the resected regions lost
their vascularization.
DISCUSSION
This study presents important and
unpublished information about the ovine renal
anatomy. Such information, besides serving as
a basic study of anatomy for this species, gains
more importance because it can be used for
comparison with other species, especially with
human kidneys. In this sense, this article points
out advantages and disadvantages of using ovine as an animal model for study and training
of renal surgeries, depending on the factor that
should be considered.
All ovine kidneys had a single renal artery
in all cases. The single renal artery is also found in
pigs (5) and rabbits (19), but in dogs two or three
renal arteries may be found for a single kidney

Table 1 - Proportional and absolute volumes of renal segments and renal volume of ovine kidneys.
Kidneys with two arterial segments (n=16)
Mean

Maximum

Minimum

C.V.

Ventral segment P.V. (%)

48.85

66.27

41.66

12.38

Dorsal segment P.V. (%)

51.15

58.33

33.72

11.84

Kidneys with three arterial segments (n=2)
Mean

Maximum

Minimum

C.V.

Ventral segment P.V. (%)

39.60

42.68

36.52

11.01

Dorsal segment P.V. (%)

42.77

47.05

38.49

14.15

Caudal segment* P.V. (%)

17.62

18.82

16.42

9.61

All kidneys (n=18)
Mean

Maximum

Minimum

C.V.

Ventral segment P.V. (%)

47.82

66.27

36.52

13.60

Dorsal segment P.V. (%)

50.22

58.33

33.72

12.87

Caudal segment* P.V. (%)

17.62

18.82

16.42

9.61

P.V. = Proportional Volume; C.V. = Coeficient of Variation; * = Caudal segment refers to caudo-ventral and caudo-dorsal segments.
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Figure 2 - Dorsal aspect of ovine renal endocast, obtained from kidneys sectioned at the hilar edge (A), at 0.5cm (B), and
at 1.0cm from the hilar edge (C). At images A and B it is noted that two cranial branches of dorsal (white arrow) and ventral
segmental arteries (gray arrow) were sectioned, without prejudice to non-resected areas. At image C it is noted that most
cranial branches of dorsal (white arrow) and ventral segmental arteries (gray arrow) are not injured when the kidney is
sectioned at 1cm from the hilar edge.

(20). In humans, only 53.3% of the kidneys have a
single renal artery, with two or three hilar and
extra-hilar arteries for both poles in the other
cases (21). This difference in the number of renal arteries should be considered when using
ovine kidneys for training surgical procedures
in which the number of renal arteries is an important factor, such as laparoscopic nephrectomy for kidney transplant donors, as the surgeon will not find multiple renal arteries, as in
the human patient (21).
By evaluating the endocasts of the arteries
and the collecting system after the simulated nephrectomy, we observed that only the interlobar
arteries for the resected areas of the kidney were
injured. Therefore, in none of the cases there was
an arterial lesion leaving part of the remaining
parenchyma without vascularization. This is an
important aspect since in human kidneys a recurrent trajectory, of retropielic artery, is observed
(17). Thus, for the purpose of partial nephrectomy
training, it is desirable to have animal models that
have vascular anatomy that provides lesions to
the remaining parenchyma like pigs (18), and can
simulate this type of complication as in humans.
In our previous study with porcine kidney,
the arterial distribution of the dorsal and ventral

mesorenal regions was compromised in 13.33%
and 20% of the cases respectively when the kidney was sectioned in the hilum. When the organ
was sectioned at 0.5cm cranial to the renal hilum,
the dorsal mesorenal region was compromised in
6.25% of the cases. On the other hand, in nephrectomies performed at 1.0cm and 1.5cm cranially
to the hilum, there was no lesion in the cranial
division of the renal artery and the arterial supply
to the midzone of the kidney was preserved as in
humans (18). Thus, although the pig kidney does
not have a retropielic artery, it remains the best
animal model for partial upper pole nephrectomy
when vascular injury is an important point for the
study, and it is still the most used model in partial
nephrectomies (22-24).
Studies on the proportional area of the arterial segments have shown that the main arterial
segment in humans is the posterior (13), while in
pigs the main arterial segment is the cranial (4).
These studies have shown that the proportion of
each renal segment is very distinct between these
two species, and this is a negative factor for using
swine in some renal studies.
By the other hand, in ovine kidneys the
renal artery is divided into ventral and dorsal
branches, more similar to that found in the kid-
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neys of humans (6), dogs (20) and rabbits (19).
Considering that ovine and its kidneys are closer
to human in size and weight (compared to rabbits and dogs), this species may be considered the
best model for renal studies in which segmental
division is an important factor. This species may
be particularly interesting for using in anatrophic
nephrolithotomy studies. As it was observed, the
division on anterior and posterior segments, leaves a (so-called) avascular plane (Brodel’s line)
similarly to what is found in human kidney (25).
Currently, there is a tendency for reducing animals in experimentation and replacing
animals for artificial models or digital simulators
(26, 27). Although this is an important trend, in
many studies the use of animals is still necessary.
In this way, the present study aims to refine the
searching for animal models, avoiding the use of
inadequate species.
The study of renal endocasts, obtained
from resin injection and corrosion, is traditionally
used for anatomical investigations (3, 10). The
major disadvantages of this method are that the
whole organ needs to be extracted and corroded.
This adds difficulties for obtaining samples (specially from humans), and do not allow any further
tissue analysis (e.g. histological, molecular). Recently, renal endocasts are being obtaining by 3D
printing and used for different purposes (28-30).
The information of renal anatomy is commonly
obtained by computer tomograms or magnetic
resonance exams. The advantages of this method
are that renal anatomy can be individually studied, with non-invasive methods, and it does not
hamper other functional analysis or renal biopsy.
Possible disadvantages are that it requires patient
collaboration for performing the exam (especially
if the exam is not needed for any diagnostic), the
whole process of obtaining the endocast is more
expensive, and the endocast resolution is limited
by the exam resolution, slice thickness and 3D
printer resolution. In the present study, the traditional method was chosen as it has a better resolution and it is easier and cheaper to obtain ovine
kidneys than imaging exams of it.
All kidneys were obtained from the same
breed of rams, and this may be a limitation of
the study. However, there is no information indi-

cating that different breeds may have important
differences in intrarenal anatomy in ovine or any
other species. There is also no evidence that females may have differences in intrarenal anatomy in
ovine or other species. Thus, although the material
has been limited to one race and one sex, at first
this information may be extrapolated to other ovine breeds as well as females.
CONCLUSIONS
This study presented results on the renal
anatomy of rams and compared with the anatomy
already described in other animal models and with
the human kidney. All differences and similarities
should be taken into consideration when choosing
the best animal model according to the research or
training purpose.
The ovine kidney differs from the human
kidney as it has a single renal artery, a distinct
segmental distribution and absence of arteries
with a pathway that provides ischemic lesions to
the remaining parenchyma after partial nephrectomy of the cranial pole. On the other hand, the
ovine kidney is similar to the human kidney as it
has a primary division of the renal artery in anterior and posterior segments, with similar proportional volume of these regions.
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ABSTRACT

ARTICLE INFO

Introduction: To assess the feasibility of vacuum physiotherapy meant to decrease
graft contraction and recurrent penile curvature (PC), hence successful tubularization
and a straight penis in patients underwent two-stage buccal mucosa graft (BMG)
urethroplasty, in proximal hypospadias repair.
Material and methods: Between January 2014 and July 2018, 59 two-stage BMG
urethroplasties performed at our referral center, were included in the study. The parents
were counseled to use the vacuum device between the two stages. An internal, selfadministered, semiquantitative, non-validated questionnaire was designed to record
parent and patient adherence to the vacuum physiotherapy and parent satisfaction.
Success rate of graft tubularization, curvature correction rates, and status of early (4
months) postoperative urinary stream were evaluated.
Results: Of 45/59 (76.3%) who returned the questionnaire, 77.8% followed the
recommended physiotherapy protocol using the vacuum device. 93.3% of parents
replied that the use of the vacuum was easy or moderately easy. None of the parents
interrupted the physiotherapy because of perceived difficulty or intolerability. 100%
of parents would have repeated the physiotherapy, if they had to. Overall, success
rate of tubularization was 98.3% (58/59), complete curvature correction was achieved
in 88.2% (52/59) of patients, and 79.7% (47/59) of patients showed a straight and
powerful early post-operative urinary stream.
Conclusions: Physiotherapy with the vacuum device is safe, easy and practically
feasible. Our vacuum physiotherapy protocol had high compliance rate. Vacuum
physiotherapy should be considered for further assessment in patients undergoing two
stage hypospadias repair using buccal mucosa.

INTRODUCTION
Proximal hypospadias repair represents a
challenging endeavor for pediatric urologists and
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plastic surgeons worldwide (1). In these complex
patients, single stage urethral closure is hampered
by severe penile curvature (PC), scarred urethral
plate and deficiency of genital tissue (2). So, two
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stage buccal mucosa graft (BMG) urethroplasty
becomes a good viable option in such patients,
where the single stage procedure is likely to result
in suboptimal outcomes (3).
Nevertheless, approximately 8-10% of
BMGs develop fibrosis or contracture after the
first stage requiring re-grafting and one third of
the graft have some degree of fibrosis/induration,
which results in suboptimal outcomes after second stage urethroplasty (4). Despite the fact that
BMG has least tendency to contract on exposure
to urine (5), early graft contraction after first stage
following good graft uptake is a well-recognized
phenomenon (6). Furthermore, proximal hypospadias is associated with severe ventral PC which requires penile lengthening procedures (ventral tunica attenuations). However, ventral incisions are
prone to scar formation leading to recurrent PC
and consequent graft fibrosis after the first stage.
In spite of these possible complications, no special
precautions are usually taken after the first stage
of surgery to increase the success rate of tubularization (6) and decrease the rate of recurrent PC at
second stage.
We hypothesized that the vacuum induced
penile erections and maintaining the moist environment, would prevent the graft contracture and
maintain the pliant nature of buccal mucosa after

the first stage. We also hypothesized that the vacuum would modulate the healing process after
lengthening incisions, resulting in lower rate of
recurrent PC after first stage, hence achieving a
straight penis after second stage. In this study we
aim to assess the compliance, acceptability and
possible complications of vacuum therapy in our
patients and report their surgical outcomes.
MATERIALS AND METHODS
Study population
We performed a retrospective descriptive
analysis of prospectively collected data from a
cohort of 60 patients, who underwent BMG urethroplasty between January 2013 and July 2018,
at our center. Inclusion and exclusion criteria are
specified in Figure-1. The study was approved by
our internal review board.
Two-stage BMG urethroplasty
The two-stage BMG urethroplasty followed principles reported previously by Bracka et
al. (7, 8). Briefly, in the first stage the short urethra
that caused severe ventral curvature was excised/
dissected proximally to lengthen and to straighten
the penis. After, PC was evaluated using artificial
erection and subsequently corrected by ventral tu-

Figure 1 - Study flow showing the selection of patient cohort.
160 distal hypospadias
Single stage
surgery

66 mid hypospadias

N=241
15 proximal hypospadias
Total hypospadias
surgery
(2013-2018)
N= 301

Two stage surgery

Did not follow
instructions
N=1

with buccal
mucosa graft
N=60
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nica attenuations, by giving superficial transverse
incisions on the tunica albuginea at the site of maximum concavity of the cavernosum bodies. We
harvested BMG from the inner cheek using a standard, previously described technique (9). Redundant vascularized dartos tissue was then transposed to the ventral side of the penis, over the tunica
albuginea. The graft was placed ventrally from the
native urethral meatus to the tip of the corporal
bodies, quilting the BMG with the dartos with absorbable stitches. In the end, paraffin gauze was
stitched over the BMG in order to achieve a good
attachment between the graft and the vascularized
dartos. Coban® dressing was placed around the penis to prevent lymphedema and the swelling of the
penile skin, and it was exchanged on daily basis.
The paraffin gauze was left in place for five days
and Foley catheter for 7 days. Six months after the
initial procedure, the child was brought back to
the operating room for the second stage. Once the
patient was anesthetized, the graft was carefully
inspected for areas of fibrosis and induration. If
the graft was deemed suitable, the margins of the
BMG were marked and a U-shaped incision was
made, otherwise re-grafting with or without tubularization was done. Persistent PC was assessed
with artificial erection and eventually corrected
by dorsal plication of the tunica albuginea after
lifting the neurovascular bundle (10). Pubic lipectomy (11) was performed in patients with pubic fat
hypertrophy. Subsequently, the edges of the graft
were dissected and raised from the bed enough to
allow tension-free tubularization. The glans was
incised along the midline and both glans wings
were dissected to enable glans closure without
tension. The neo-meatus was created first by joining the edges of the glans wings. The rest of the
graft was then tubularized. Whenever available,
a local dartos flap was transposed to cover the
neourethra. Urethral stent and suprapubic catheter
were left in place for 14 days.
Vacuum physiotherapy
Seven days after the first stage, the bladder catheter was removed and vacuum physiotherapy was started. Two 50cc syringes were joined
with a piece of a latex catheter (made after cutting
the two ends of 20Fr Foley catheter) to create the

vacuum device (Supplementary Video-1). The device was made by a member of the team, and
the parents were taught how to reproduce it. One
syringe was used as a cylinder and the other as a
vacuum pump. We recommended 15-20vacuum
induced erections of the penis twice a day followed by a massage of the BMG with Fusidic Acid
cream 2% (replaced with Bepanthen® ointment
two weeks after surgery) every day till second
stage surgery. We created a negative suction of
pulling syringe plunger up to 30cc mark, or till
the penis was fully erected. Ointments were used
for moisturizing the BMG, while the massage was
recommended for maintaining graft elasticity.
Parents were instructed on how to use the vacuum device and were asked to continue it until
the second stage surgery (12).
Study outcomes
Five predefined outcomes were examined in the current study: 1) Parent and patient
adherence to the vacuum physiotherapy, 2) Parent
satisfaction, 3) Status of the BMG after the vacuum physiotherapy at the time of second stage
surgery, 4) Proportion of patients with straight penis after the second stage, and 5) Urinary stream
assessment four months after second stage BMG
urethroplasty. First and second outcomes were recorded using an internal, self-administered, semiquantitative, non-validated questionnaire (13) (Figure-2). Whereas, third, fourth and fifth outcomes
were calculated using our surgical database. To
evaluate parent and patient adherence to the vacuum physiotherapy, the questionnaire included
5 questions designed to investigate how parents
used the vacuum device and 2 questions designed to investigate whether the use of the device
was challenging for them or for their children.
To evaluate parent satisfaction, we asked whether
parents would have performed the vacuum therapy again, if they had to. Questionnaires were provided in English, Serbian, Russian and Romanian
based on the spoken language of the parents. To
evaluate the status of the BMG after 6 months of
vacuum physiotherapy, all patients planned for
the second stage of surgery were examined by two
members of our surgical team. Here, grafts were
classified as smooth and trophic or ‘favorable for
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Figure 2 - Patient survey on the use of vacuum device between the two stages of surgery that was sent to all parents.

PATIENT SATISFACTION SURVEY:
(internal self-administered, semiquantitative, non-validated questionnaire)
Dear Parents
We have given the following questionnaire to all our patients, who underwent
hypospadias repair using buccal mucosa graft from oral cavity. This operation is usually
done in two stages, with an interval of approximately 6 months to allow better tissue
healing.
After the first stage of the hypospadias surgery, we had suggested you to perform a
specific physiotherapy using the vacuum device in order to promote better healing of the
buccal mucosa graft which facilitates the second stage of the surgery.
Here, we request you to please complete the questionnaire about the use of the
vacuum device between the two stages of surgery.
Your answers are extremely important for us to improve our daily practice and the
outcomes of our patients.
First name of the son:
Surname/ Family name of the son:
Date of birth of the son (DD/MM/YY):
Date of first stage surgery (DD/MM/YY):
Questionnaire (8 questions)
1) Did you use the VACUUM device between the two stages (the two operations)
of hypospadias repair?
Yes
No
2) How many days per week did you use the VACUUM device between the 2
surgeries?
7-6 days per week
5-3 days per week
2-1 days per week
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0 days per week
3) How many times per day did you use the VACUUM device?
3 times per day
2 times per day
1 time per day
None
4) For how long after the first surgery did you use the VACUUM device?
< 1 month
1 month
2 months
3-4 months
until the second stage of surgery
5) Did you have any difficulty in using the VACUUM device?
No, it was easy
It was moderately easy
It was challenging
I interrupted it because it was too difficult
6) How was your son reacting to the VACUUM device?
He did not complain
He was complaining, but only at the beginning
He was complaining at all times
I interrupted because my son could not tolerate the VACUUM
7) Apart from the vacuum therapy, did you use a cream (Fusidic Acid cream 2%
and/or Bepanthen®) to massage the ventral side of the penis, over the buccal
mucosa graft?
YES
NO

8) Would you perform physiotherapy with the VACUUM device again?
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NO
YES

Thanks for your time and for your help.
tubularization’, when no scars or shrinkage were
identified (Figure-3) and ‘unfavorable for tubularization’, when such aspects were found. To evaluate the rate of straight penis after second stage,
we asked parents to send postoperative photos
of the penis from two angles in erection every 6
months, via email. Here, residual or recurrent PC
was defined as any clinically relevant curvature, which may cause discomfort for the parents
of the patients or exceed 10 degrees of bending.
Moreover, to better evaluate the effect of vacuum
physiotherapy after ventral tunica attenuations,
we also examined the presence and the severity
of recurrent PC during the second stage surgery.
Finally, to evaluate early (4 months) post-operative urinary stream, we asked the parents to send
a video-report of the urinary stream of their children taken in two views perpendicular to each
other. All videos were examined by two members
of our team (SS or MB) and the urinary streams

were classified as powerful or weak, as well as
straight or deflected.
RESULTS
Patient characteristics
Between January 2013 and July 2018, we retrospectively identified 59 hypospadias patients from
our database, that were eligible for the study purpose, see Figure-1 and Table-1. Out of 59 patients, 45
returned the filled study questionnaire. The baseline
characteristics, surgical interventions and outcomes
in terms of surgical complications, of those who returned the filled study questionnaire and those who
did not were comparable (Table-1).
Adherence to the vacuum physiotherapy and
parent satisfaction
Overall, 45 (76.3%) patients returned the
questionnaire, hence were eligible for assess-

Figure 3 - In this figure it is appreciable the ventral side of a hypospadic penis before the second stage of surgery. The BMG
is smooth and trophic without any scar.
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Table 1 - General patient characteristics of 59 hypospadias patients treated with BMG urethroplasty at our referral center,
between January 2013 and July 2018.
Variables

Overall

Patients who
did not fulfil the
questionnaire (14)

Patients who fulfilled the
questionnaire (45)

Age at 1st stage of
surgery (months)

Median

20

27

20

Range

14-36

18.2-76

14-31

Age at 2nd stage of
surgery (months)

Median

27

34

26

Range

21-43

25.2-83

21-39

Time between the two
stages (months)

Median

6

6

6

Range

6-8

6-7.8

7-8

No

11 (18.6)

2 (14.3)

9 (20)

Yes

48 (81.4)

12 (85.7)

36 (80)

Proximal

51 (86.4)

12 (85.7)

39 (86.7)

Proximal-shaft

8 (13.6)

2 (14.3)

6 (13.3)

No

46 (78)

10 (71.4)

36 (80)

Yes

13 (22)

4 (28.6)

9 (20)

None or < 30

1 (1.7)

0 (0)

1 (2.2)

>60

50 (84.7)

13 (92.9)

37 (82.2)

30-60

8 (13.6)

1 (7.1)

7 (15.6)

None or < 30

17 (28.8)

3 (21.4)

14 (31.1)

>60

4 (6.8)

2 (14.3)

2 (4.4)

30-60

38 (64.4)

9 (64.3)

29 (64.4)

No

48 (81.4)

10 (71.4)

38 (84.4)

Yes

11 (18.6)

4 (28.6)

7 (15.6)

Plication

2 (3.4)

0 (0)

2 (4.4)

Chordee release
or ventral tunica
attenuations

57 (96.6)

14 (100)

43 (95.6)

Plication

47 (79.7)

12 (85.7)

35 (77.8)

None

12 (20.3)

2 (14.3)

10 (22.2)

Direct ventral
closure

46 (78)

12 (85.7)

34 (75.6)

Lipectomy

Location of the meatus
Previously operated
for hypospadias
Penile curvature at
presentation
Penile curvature
at second stage of
surgery
DSD
Curvature
management at 1°
stage
Curvature
management at 2°
stage

Skin reconstruction

13 (22)

2 (14.3)

11 (24.4)

No

32 (54.2)

11 (78.6)

21 (46.7)

Yes

27 (45.8)

3 (21.4)

24 (53.3)

No

28 (47.5)

9 (64.3)

19 (42.2)

Any complications

0.2
0.1
0.5
0.9

1

0.8

0.6

0.4

0.5

1

0.8

0.7

flaps or grafts
from skin, dartos
or preputial

Fistula

P values

DSD = Disorder of sexual differentiation
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ment. Questionnaire driven parent and patient
adherence to the vacuum physiotherapy and parent satisfaction rates are summarized in Table-2.
Considering only patients who filled out the questionnaire, 77.8% followed the recommended physiotherapy protocol using the vacuum at least two
times per day, every day, until the second stage of
surgery. Conversely, 22.2% patients used the vacuum less than two times per day or less than 7
days a week or had interrupted the vacuum therapy before the second stage of surgery. According to parent’s response, 93.3% felt that the use
of the vacuum was easy or moderately easy. On
other hand, 6.7% of the parents opined that the
physiotherapy was challenging. According to the
parent’s assessment, 26.7% children did not complain during the vacuum physiotherapy, 60.0% of
children complained only at the beginning of the
physiotherapy and 13.3% of children complained
every time during the physiotherapy. None of the
parents interrupted the physiotherapy because it
was too difficult or because their son couldn’t
stand the procedure. In response to the question,
“Would you undergo the vacuum physiotherapy
again?” 100% of the parents replied yes.
Success rate of graft tubularization, rate of
straight penis after two-stage urethroplasty and
status of early (4 months) postoperative urinary
stream
In 58/59 (98.3%) patients, BMGs were
considered smooth and trophic or “favorable for
tubularization” and these patients underwent second stage surgery. Only one graft was considered
“unfavorable for tubularization”. For this patient,
we harvested a new BMG and tubularized the plate in same sitting. This patient had not followed
our protocol for the vacuum physiotherapy. The
physiotherapy was performed less than two days
per week, only one time per day and only for one
month after the first stage of surgery. After a median follow-up of 18 months from the second stage of surgery, 52/59 (88.2%) patients presented a
straight penis (<10° of PC) and none underwent
surgery for recurrent PC. As part of the first stage
of surgery, tunica transverse incisions were performed in all 59 patients, after urethral plate transection, because of PC. Preoperatively, 50 (84.7%)

patients had severe (>60°) PC, 8 patients (13.6%)
had moderate (30-60°) PC and only one (1.7%)
had mild (<30°) PC. At second stage and after vacuum physiotherapy, 11 (18.6%) patients had no
recurrent PC and did not receive any further correction. Conversely, 6 (10.2%), 38 (64.4%), and 4
(6.8%) had <30°, 30-60° and 60 degrees of recurrent PC and underwent dorsal plication. Overall,
in 50/59(84.7%) patients the severity of recurrent
PC at second stage was lower that at initial presentation. Additionally, of those 50 patients with
severe (>60°) PC at presentation, 46 (92%) had
less severe recurrent PC (<60°) at the second stage.
Specifically, 34/50 (68%) had 30-60°, 4/50 (8%)
had <30° and 8/50 (16%) had no residual PC. Last
but not least,47/59 (79.7%) patients presented a
powerful and straight urinary stream, four months after the second stage of surgery. Whereas, 12
(20%) patients had a weak or deflected urinary
stream, as per the subjective assessment of two
team members.
Post-operative complications
After a median follow-up of 18 months
from the second stage of surgery, 30 (50.8%) patients experienced one or multiple post-operative complications. The most frequent complication was postoperative urethro-cutaneous fistula
(n=27, 45.8%), followed by urethral diverticulum
(n=5, 8.5%) and urethral stricture (n=2, 3.4%).
DISCUSSION
In this study we aimed to assess the feasibility and possible complications of vacuum physiotherapy protocol adopted by us. Three-fourth
of all parents closely followed the recommended
protocol of physiotherapy. Moreover, neither the
parents nor the patients found the physiotherapy
unpleasant, so as to justify the discontinuation.
These results dispel the notion that the use of the
vacuum device may be considered invasive and
unpleasant for a two-year old child. On the other
hand, the adherence rate to the protocol was encouraging, without interruptions due to parent
or patient complain or complications associated
with the procedure. Parent satisfaction was high
in spite of the stringent physiotherapy protocol
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Table 2 - Summary of the responses to our survey on the use of vacuum device between the two stages of BMG urethroplasty.
Answers

Questions
Patients who replied to the questionnaire (45/59, 76.3%)
Did you use the vacuum device between the
two stages of surgery?
Response rates
How many days per week did you use the
vacuum device? (Days per week)
Response rates
How many times per day did you use the
vacuum device?
Response rates
For how long after the first surgery did you
use the vacuum device? (Months)
Response rates

Yes

No

45 (100%)

0 (0%)

7-6

5-3

2-1

44 (97.8%)

0

1 (2.2%)

3

2

1

9 (20.0%)

30 (66.7%)

6 (13.3%)

6 (or until the second
stage )

3-4

2-1

≤1

41 (91.1%)

1 (2.2)

2 (4.5%)

1 (2.2)

Number of patients, who followed our recommended protocol vacuum physiotherapy (at least two times per day, every day,
until the second stage of surgery)
Did you have any difficulties in using the
vacuum device?
Response rates

How was your son reacting to the vacuum
device?

Response rates

No, it was easy

It was moderately easy

It was challenging

I interrupted
because it was
too difficult

32 (71.1%)

10 (22.2%)

3 (6.7%)

0 (0%)

He never complained

He was complaining,
but only at the
beginning

He was complaining
at all times

I interrupted
because my
son could not
tolerate the
vacuum

12 (26.7%)

27 (60.0%)

6 (13.3%)

0 (0%)

Number of parents who found vacuum physiotherapy was easy or moderately easy combined with children who did not
complain or complain but just at the beginning
Did you perform the massage of the ventral
side of the penis, over the buccal mucosa
graft, with the cream?
Response rates
Would you perform physiotherapy with the
vacuum device again?
Response rates

35 (77.8%)

Yes

No

44 (97.8%)

1 (2.2%)

Yes

No

45 (100%)

0 (0%)
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adopted (vacuum device was recommended twice
a day, every day, for six months). Indeed, all parents replied that they would have repeated the
physiotherapy, if they had to. These results prove
beyond doubt that our protocol is practically feasible and safe for the parents and patients. No
injury to the BMG or the operated genitals was
seen during this study. Attention and time were
devoted to provide the patients with proper instructions and useful tips.
The success rate of tubularization, at the
time of second stage, was 98.3% (58/59 patients).
The only unsuccessful patient was the one who
did not follow our physiotherapy protocol. Though it is conceptually tempting to attribute this
failure to lack of vacuum physiotherapy, our study was not designed to assess the possible causal association of vacuum physiotherapy with
outcomes. Nonetheless, our results compared favorably with previous reports (4, 14-16), where
success rate of tubularization was between 94%
and 87% of cases.
Noteworthy, PC at second stage was less
severe than PC at presentation in 86.2% of patients. Such rate, was even higher in patients with
initial severe PC (>60%), where 92% of these presented less severe recurrent PC after vacuum physiotherapy. Additionally, 18.6% of patients had no
recurrent PC at all. These results are remarkable
considering that ventral incisions are always associated with scar formation, contraction, and consequently recurrent PC, if grafts are not applied
over the tunica incisions (17-19). In consequence,
the vacuum physiotherapy was crucial in our patients to consolidate the result obtained after tunica incisions by limiting the scar formations, hence
reducing the severity of recurrent PC, as well as
the number of plications needed at second stage.
Taken together, we can postulate that the vacuum
physiotherapy has played an important role in
achieving a straight penis. This has been corroborated by our final rate of absence or limited PC
(<10°) in 88% (52/59) of our patients.
The early (4 months) post-operative urinary stream was powerful and straight in approximately 80% of patients. The good urethral plate
for second stage should logically result in good

lumen, pliant urinary conduit resulting in good
urine flow post-operatively. However, we acknowledge that this outcome is dependent on multiple
variables. The use of vacuum device resulting in
good uroflow outcomes, is our speculation derived
from our clinical experience, however, in absence
of a control arm it is not possible to test it.
To assess the generalizability of our patient cohort, we have reported outcomes which
were not part of study aim e.g. complications.
It can be argued that the rate of post-operative
complications after the second stage was considerably higher than in reported literature (20).
Indeed, we reported a 50.8% rate of overall complications and, more specifically, 45.8% rate of
urethro-cutaneous fistula. However, it should be
taken into account that we included only patients
with proximal hypospadias, and 13/59 (22.0%)
patients had a history of previous failed hypospadias repair. In essence, these patients represented
20% (60/301) of most complex surgical procedures amongst all hypospadias surgeries that we did
in last 5 years. Instead, we feel this complication
rate though needs our attention, actually is result
of near-complete follow-up and honest reporting.
Furthermore, it would require some imagination
to attribute the use of vacuum device to post-operative urinary fistulas after second stage repair.
Instead, this intervention was designed to facilitate the tubularization avoiding re-grafting after
the first stage. Finally, we did find some other investigators in this field having experience similar to ours. McNamara et al. reported a 50% rate
of complications or reoperation in their cohort of
134 patients, who underwent two-stage hypospadias repair (21).
In our loss to follow-up analysis (Table-1),
we did not find any difference in known characteristics between the group of patients who responded and those which did not. Rather, the surgical
outcomes (urinary fistula) were better in group which did not return the filled questionnaire. It is difficult to imagine the reason why the response of this
group would have been different from the one which
filled and returned the questionnaire.
Some limitations of the study need to be
acknowledged, so as to interpret the study results
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objectively. First, the questionnaire did not undergo
external validation. The evaluation of the relevance
and completeness of our questionnaire is based on
subjective judgment and could vary by researcher or
setting perspective. Second, the number of patients
included was relatively small, as it was for other study examining proximal hypospadias surgery (22).
The feasibility of the vacuum physiotherapy protocol may vary when applied to larger patient group
or different clinical set up. On the other hand, proximal hypospadias is a rare condition compared to
distal hypospadias. Reaching an appropriate number
of patients may require many years especially when
they are enrolled in only one center, hence a multi-institutional study assessing the feasibility of protocol is the next logical step. Lastly, the design of
the study was not meant to assess the association of
the intervention with outcomes, as it did not include a control group. However, in light of facts that
this non-invasive intervention is cost-effective and
not associated with any harm, it is an appropriate
candidate for further assessment, even if expected
benefits are assumed to be modest. However, we felt
it is unethical, to compare nothing vs. physiotherapy
with vacuum, which has demonstrated its safety and
benefits in other urological and pediatric conditions
(23). For this reason, we preferred to run a cohort
study, where all patients were counseled to receive
the best medical support available, despite it being
not yet recommended.
CONCLUSIONS
Vacuum physiotherapy performed by parent
of the patients is practically feasible, safe and easy
to use. Our vacuum physiotherapy protocol had high
compliance rate (77.8%). Vacuum physiotherapy is
an appropriate candidate for further assessment in
patients undergoing two stage hypospadias repair
using buccal mucosa.
ABBREVIATIONS
DSD = Disorders of sex development
TIP = Tubularized incised plate urethroplasty
IQR = Interquartile ranges
BMG = Buccal mucosa graft
PC = Penile Curvature

CI = Confidence Interval
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APPENDIX
Supplementary Video 1 - The current video shows how to use the vacuum device. The same video was used as example for
all parents that were instructed on the physiotherapy.

https://intbrazjurol.com.br/videos/20190845_Bandini_et_al.mp4
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ABSTRACT

ARTICLE INFO

Objectives: To evaluate the impact of COVID-19 on clinical practice, income, health and
lifestyle behavior of Brazilian urologists during the month of April 2020.
Materials and Methods: A 39-question, web-based survey was sent to all urologist
members of the Brazilian Society of Urology. We assessed socio-demographic,
professional, health and behavior parameters. The primary goal was to evaluate
changes in urologists’ clinical practice and income after two months of COVID-19. We
also looked at geographical differences based on the incidence rates of COVID-19 in
different states.
Results: Among 766 urologists who completed the survey, a reduction ≥ 50% of
patient visits, elective and emergency surgeries was reported by 83.2%, 89.6% and
54.8%, respectively. An income reduction of ≥ 50% was reported by 54.3%. Measures
to reduce costs were implemented by most. Video consultations were performed by
38.7%. Modifications in health and lifestyle included weight gain (32.9%), reduced
physical activity (60.0%), increased alcoholic intake (39.9%) and reduced sexual
activity (34.9%). Finally, 13.5% of Brazilian urologists were infected with SARS-CoV-2
and about one third required hospitalization. Urologists from the highest COVID-19
incidence states were at a higher risk to have a reduction of patient visits and nonessential surgeries (OR=2.95, 95% CI 1.86 – 4.75; p< 0.0001) and of being infected with
SARS-CoV-2 (OR=4.36 95%CI 1.74-10.54, p=0.012).
Conclusions: COVID-19 produced massive disturbances in Brazilian urologists’
practice, with major reductions in patient visits and surgical procedures. Distressing
consequences were also observed on physicians’ income, health and personal lives.
These findings are probably applicable to other medical specialties.
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INTRODUCTION
The COVID-19 pandemic has had broad
consequences beyond the spread of the disease itself and efforts to restrain it. A major aspect of the
pandemic is the fact that it caused the most extensive recession in history, with more than a third of
the global population at the time being placed on
lockdown (1, 2).
As we prepare this manuscript, Brazil’s
curve of new cases and deaths is probably at its
peak (3). Social distancing has been introduced
for more than two months and is plainly effective
throughout the country, with no signs that it will
be relaxed in the next weeks (2).
The pandemic has disrupted daily professional activities and personal life routine (4).
For medical professionals, regular patient care
was dramatically affected. The focus of medical
care for both the public and private health systems shifted to the management of patients with
COVID-19 and avoidance of any non-emergency
treatments (5).
In urology, surgery is limited to emergencies (6-8). Elective surgeries have been suspended
and even cancer cases have been postponed, with
the hope that such delay will not have a negative
impact on patient’s outcome (9). Telemedicine has
become an important tool, reducing the exposure
of patients and clinicians, but only a small fragment of practitioners was prepared for this and
most patients do not openly accept this new way
modality of evaluation (10, 11). As a result, urologists and other surgical specialists have been experiencing a tremendous impact on their income,
especially those whose earnings are driven mostly
from their private practice (12). As other medical
specialists and dentists, most costs with personnel
and rent have been maintained in spite of their
dramatically reduced income. Many are facing a
financial crisis which is expected to worsen.
Apart from the economic and professional
impacts, COVID-19 is attacking people’s personal
lives. The unprecedented restrictions to movement
and the isolation of those under greater risk have
created unthinkable situations and forced major
changes in lifestyle (2). Big changes in everyday

routines due to the need to stay at home and the
widespread closures of schools along with the financial hardships and fear of losing a loved one
to the disease may raise the level of anxiety and
tension in family relationships (13, 14).
The aim of this study is to perform a cross-sectional evaluation of the impact of COVID-19
on clinical practice, income, health and lifestyle
behavior of Brazilian urologists.
MATERIALS AND METHODS
This study was approved by the Research
Ethics Committee of the University of Sao Paulo School of Medicine (project number CAPPESQ
13051/2020) and informed consent was obtained
from all participants.
This study was conducted as an electronic survey sent through e-mail to all urologist
members of the Brazilian Society of Urology,
with no incentives for completion. The first e-mail inviting urologists to participate was sent
on April/29/2020; two additional invitations were
sent on May 04 and May 06, 2020. Data collection
was closed on May 10, 2020. The data reported in
this study refers to urologists’ activities and impressions during the month of April/2020, when
the whole country was living the second month
of social distance officially recommended by state
and federal sanitary authorities.
The invitation to participate was sent to
4200 eligible urologists. The invitation e-mail
contained a link to a 39-question, web-based survey (Supplementary Questionnaire). Most questions were closed-ended, multiple choice. Some
also allowed an open answer.
The survey included an assessment of
socio-demographic, professional, health-related
and behaviour parameters. The primary goal was
to collect data on changes in urologist’s clinical
practice and income after 2 months of COVID-19.
We also investigated changes in urological indications and planning for the near future regarding
cost containment in professional and personal life.
Urologists were asked to estimate the time beyond
which delaying a surgery would be harmful to
patients based on a priority tier classification va-
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rying from 1 to 3 that was recommended by the
European Association of Urology (EAU) (15).
We also investigated the impact of COVID-19
on health parameters and lifestyle behaviours.
Given the fact that Brazil is a country with
continental dimensions and the incidence of COVID-19 varies markedly between different states,
we investigated the impact of COVID-19 incidence
on urologist’s practice and income. Based on official
data provided by the Brazilian Health Minister (3),
we compared data from the 3 states with more participants in this survey that were among the lowest
incidence rates states (Minas Gerais, Rio Grande do
Sul and Santa Catarina) with the 3 states with more
participants among the highest incidence states (São
Paulo, Rio de Janeiro and Pernambuco).
Statistical Methods
Data were initially elaborated using Survey Monkey® software online. Quantitative variables were expressed as medians and interquartile
ranges, while qualitative variables were expressed
as absolute values, percentages, or proportions.
Categorical variables were compared using the
Chi-squared or Fisher’s exact test. Association
were described as Odds Ratio with respective confidence intervals. All tests were 2-sided and a p
value <0.05 was considered statistically significant. GraphPad Prism, version 8.0.4, San Diego-CA, USA, was used for data analysis.
RESULTS
A total of 766 subjects completed the survey, representing 18.2% of the invited urologists.
The mean time to complete the questionnaire was
12 minutes and 57 seconds. The skipping rate
for each question ranged from 0% (Q1) to 38.6%
(Q39). Most responses (83.4%) were filled during 4
of the 12 days that the survey was open.
The median age of the participants was
46.0 years [38-57]. Most were (90.8%), married
(92.2%) and have children 80.4%. The state and
geographic region distribution of the participants
are shown in Table-1 as well as the actual distribution of Brazilian urologists throughout states and

geographic regions. The participation of urologists from the five different Brazilian geographic
regions was proportional to the actual distribution
of Brazilian urologists (p=0.881).
The distribution of urologists according
to the type of medical practice is depicted in Figure-1. The majority (61.2%) has most of their
earnings coming from work in private practice,
followed by employment in the public health system (14.6%) and employment in the private sector
(14.1%). These numbers vary by region, with some
states having a major preponderance of independent practice while others being dominated by the
employed physician model.
The enormous impact of COVID-19 on
urologist’s clinical practice is shown in Table-2,
with a major reduction in daily hours of work,
patient visits, elective and emergency surgeries.
According to the surgical priority classification recommended by EAU, emergency surgeries were performed by 79.6% of the participants,
priority 1 surgeries by 51.3%, priority 2 by 34.1%
and priority 3 by 47.0%, in April, 2020. Non-essential procedures were performed by 31.3% of the
participants during this period.
Urologist’s estimates of time beyond which delaying surgeries may be harmful to patients
are shown in Table-3. Most urologists considered
that delaying surgeries classified as Priority 1 for
more than 1 month might be harmful for the patient. Delays of up to two months for Priority 2
and up to 3 months for Priority 3 surgeries were
considered acceptable by most urologists.
The impact of COVID-19 on urologist’s income is shown in Figure-2. An income reduction
of ≥50% was reported by 54.3% of the participants, including 23.8% who had a >75% income
reduction. Urologists in private practice had a
higher chance of experimenting a >75% income
reduction in comparison with those working as
employees in private or public sector (OR=3.69,
95% CI 2.09-6.35; p <0.0001).
Since the start of the COVID-19 pandemic,
38.7% of the urologists reported performing video
consultations. Patient’s acceptance of video consultations was high as was physician`s confidence regarding proper diagnosis and management
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Table 1 - Geographic regions in Brazil and state distribution of the 766 participants of the survey.
Geographic region/State

N* (%)

Actual state distribution** (%)

361 (49.9)

55.5

231 (31.9)

31.5

Minas Gerais

54 (7.5)

11.0

Rio de Janeiro

59 (8.2)

11.0

Espirito Santo

17 (2.3)

2.0

141 (19.3)

15.4

Paraná

32 (4.4)

5.6

Rio Grande do Sul

65 (8.9)

6.1

Santa Catarina

44 (6.0)

3.7

144 (19.8)

16.7

Alagoas

10 (1.4)

0.6

Bahia

38 (5.2)

4.7

Ceará

18 (2.5)

2.9

Maranhão

8 (1.1)

1.2

Paraíba

6 (0.8)

1.1

Pernambuco

35 (4.8)

3.3

Piauí

11 (1.5)

0.9

Rio Grande do Norte

11 (1.5)

1.4

Sergipe

7 (1.0)

0.6

53 (7.3)

8.5

Federal District

15 (2.0)

2.9

Goiás

24 (3.3)

3.2

Mato Grosso

7 (1.0)

1.1

Mato Grosso do Sul

7 (1.0)

1.3

26 (3.7)

3.7

Acre

0 (0.0)

0.1

Amapá

1 (0.2)

0.2

Amazonas

6 (0.8)

0.7

Para

15 (2.0)

1.4

Rondônia

1 (0.2)

0.6

Roraima

1 (0.2)

0.2

Tocantins

2 (0.3)

0.5

Southeast
São Paulo

South

Northeast

Center-West

North

* Urologists who participated in the survey;
** Official state distribution of urologists who received invitation for the survey.
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Figure 1 - Distribution of urologists according to type of medical practice.
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using this consulting modality. A fee for service
was charged in more than 50% of video consultations (Table-4).
Urologist’s measures to reduce costs in
professional practice and personal life since the
start of COVID-19 are described in Table-5.
Table-6 compares the impact of COVID-19 on
urologist’s clinical practice from states with highest
vs lowest COVID-19 incidence. Reduction of elective
patient visits were more severely reduced in states
with highest incidence of COVID-19. Almost 90% of
the urologists from states with highest incidence of
COVID-19 reported >50% reduction of elective patient visits vs. 70% of the participants from states
with low incidence of COVID-19 (OR=2.95, 95% CI
1.86-4.75; p <0.0001). The impact on daily hours
worked, emergency and elective essential surgeries
(Priority 1 to 3 surgeries) was not significantly different based on the incidence of COVID-19. The
chance of performing non-essential procedures
was lower among urologists living in the highest
incidence COVID-19 states (OR=0.52 95% CI 0.330.83, p=0.009).
The impact on income was profound and
similar between states with highest vs. lowest incidence of COVID-19. Among urologists living in
highest incidence COVID-19 states, 23.6% reported
an income reduction >75% as opposed to 21.5% in

40

60

80

those from lowest incidence states (OR=1.13, 95%
CI 0.67-1.94; p=0.692).
Asked about their physical health, 357
(68.0%), 140 (26.7%) and 28 (5.3%) considered
themselves as very healthy, moderately healthy
and not healthy, respectively. The median body
mass index was 26.5Kg/cm2 [24.4 - 28.7]. The impact of COVID-19 on urologist’s weight, physical
activities, alcohol consumption and sexual activity is shown in Table-7.
The activities that occupied most of the
urologist’s time out of working hours during the two
first months of the COVID-19 pandemic were online
social media, housekeeping, watching movies and TV
shows and spending time with family (Table-8).
At the end of April, 2020, after two months of the pandemic in Brazil, 13.5% of Brazilian
urologists have had COVID-19, including 5.2%
with unequivocal laboratory confirmation and
8.2% with diagnosis based on clinical, radiological and epidemiological parameters. In most
instances the clinical presentation was mild, but
34.8% of the affected urologists required hospitalization. Urologists living in the highest incidence COVID-19 states had much higher chance
of having COVID-19 than those living in lowest
incidence states (17.1% vs. 4.5%; OR=4.36 95%CI
1.74-10.54, p=0.012).
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Table 2 - Impact of COVID-19 on Brazilian urologist’s clinical practice.
Practice activity

N (%)

Daily hours worked on weekdays
None

79 (10.9)

Up to 2 hours/day

140 (19.3)

Between 2-4 hours/day

217 (29.9)

Between 4-8 hours/day

225 (31.0)

>8 hours/day

64 (8.9)

Elective patient visits
Remained stable

3 (0.4)

Decreased up to 25%

23 (3.2)

Decreased 25 to 50%

96 (13.2)

Decreased 50 to 75%

205 (28.3)

Decreased >75%

398 (54.9)

Elective surgeries
Remained stable

5 (0.7)

Decreased up to 25%

14 (1.9)

Decreased 25 to 50%

50 (6.9)

Decreased 50 to 75%

98 (13.5)

Decreased >75%

551 (76.1)

Increased

1 (0.2)

Emergency surgeries
Remained stable

116 (16.0)

Decreased up to 25%

91 (12.6)

Decreased 25 to 50%

108 (14.9)

Decreased 50 to 75%

141 (19.4)

Decreased >75%

256 (35.4)

Increased

7 (3.3)
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Table 3 - Urologist’s estimates of time beyond which delaying surgeries would harm patients.
Surgical priority tier*

N (%)

Priority 1
Up to 1 month

407(76.5)

Up to 2 months

93 (17.5)

Up to 3 months

29 (5.5)

Up to 6 months

3 (0.5%)

Up to 12 months

0 (0.0%)

Priority 2
Up to 1 month

195 (36.7)

Up to 2 months

209 (39.2)

Up to 3 months

116 (21.8)

Up to 6 months

11 (2.1)

Up to 12 months

0 (0.0)

Priority 3
Up to 1 month

116 (22.1)

Up to 2 months

139 (26.6)

Up to 3 months

187 (35.8)

Up to 6 months

78 (14.9)

Up to 12 months

3 (0.6)

* = European Association of Urology surgical priority tier (15).

Figure 2 - Impact of COVID-19 pandemic on urologist’s income.
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Table 4 - Patient acceptance, physician`s confidence and charging for video consultations during the COVID-19.
Video consultations

N (%)

When you proposed video consultations, what percentage of patients accepted?
>80% of the patients

87 (41.6)

between 50-80% of the patients

44 (21.1)

<50% of the patients

78 (37.3)

How confident were you with the diagnosis and treatment of patients during video
consultations?
Confident in >80% of consultations

103 (49.2)

Confident in 50 to 80% of consultations

62 (29.7)

Confident in <50% of consultations

44 (21.1)

When you performed video consultations, how often you charged a fee?
>80% of consultations

103 (49.3)

50 to 80% of consultations

24 (11.5)

<50% of consultations

82 (39.3)

Table 5 - Reduction of costs in professional practice and personal life since start of COVID-19.
Measures to reduce costs

N (%)

Professional practice
None

271 (51.6)

Fired one or more employee

102 (19.4)

Reduced investment in advertising/marketing

141 (26.9)

Returned rented office

12 (2.3)

Closed office

33 (6.3)

Other

57 (10.8)

Personal life
None

158 (30.1)

Children’s education

43 (8.2)

Healthcare plan

14 (2.7)

Supermarket

181 (34.5)

Housekeeper

133 (25.3)

Phone, internet, TV

83 (15.8)

Other health professionals (psychotherapist, dentist)

115 (21.9)

Gym/personal trainer

237 (45.1)

Returned rented vacation home

6 (1.1)

Sold car, motorcycle, boat

10 (1.9)

Music, dance, theater or similar classes

121 (23.0)

Foreign language classes

48 (9.1)

Other

48 (9.1)
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Table 6 - Urology practice in states with highest vs lowest incidence of COVID-19.
Urology practice parameters

Highest incidence
states

Lowest incidence
states

Daily hours worked
Decreased <4 hours

61.0%

57.0%

Decreased >4 hours

39.0%

43.0%

Elective patient visits
Decreased <50%

12.4%

29.4%

Decreased >50%

87.6%

70.6%

Emergency surgeries
Decreased <50%

44.8%

44.4%

Decreased >50%

55.2%

55.6%

Elective essential surgeries*
Decreased <50%

9.1%

12.4%

Decreased >50%

90.9%

87.6%

Non-essential surgeries**
At least one surgery

24.5%

38.4%

No surgeries

75.5%

61.6%

OR (95% CI)

p

1.17 (0.80-1.71)

0.438

2.95 (1.86-4.75)

<0.001

0.98 (0.66-1.43)

>0.999

1.40 (0.76-2.57)

0.268

0.52 (0.33-0.83)

0.009

* Priority 1 to 3 surgeries;
** Percentage of surgeons who performed at least one non-essential surgery.

Table 7 - Changes in weight, physical activity, alcohol consumption and sexual activity during COVID-19.
Health parameters during COVID-19

N (%)

Weight
Slightly reduced (less than 3Kg)

80 (15.2)

Significantly reduced (more than 3Kg)

22 (4.2)

Stable

236 (44.9)

Slightly increased (less than 3Kg)

140 (26.6)

Significantly increased (more than 3Kg)

33 (6.3)

I don’t know

14 (2.7)

Physical activity
Reduced

315 (60.0)

Stable

124 (23.6)

Increased

86 (16.4)

Alcoholic beverages intake*
Reduced

88 (21.6)

Stable

157 (38.5)

Increased

163 (39.9)

Sexual activity
Reduced

164 (34.9)

Stable

243 (51.7)

Increased

63 (13.4)

* Participants who reported not drinking alcoholic beverages were removed from calculations;
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Table 8 - Activities on non-working hours during COVID-19 pandemic.
Activities

N (%)

Online social media

96 (20.4)

Housekeeping

79 (16.8)

Movies and TV shows

61 (13.1)

Spending time with family

52 (11.2)

Physical activity

39 (8.4)

Watching news on TV

32 (6.8)

Diverse internet browsing

31 (6.6)

Studying urology

30 (6.2)

Studying COVID-19

14 (2.9)

Religious/spiritual activities

13 (2.6)

Musical instruments

12 (2.5)

Reading books

12 (2.5)

DISCUSSION
The coronavirus pandemic is a major challenge for healthcare systems worldwide and has
impacted the habits, economic and health systems around the world. The routine of all urologic
procedures has changed and, in Brazil, urology
practice was drastically affected (16, 17). As we
prepare this manuscript, in late May/2020, social
distancing remains fully effective in most areas
in Brazil, with no clear perspective about when it
will be relaxed (2, 3).
In this study we have shown several and
striking changes affecting Brazilian urologists during the first two months of COVID-19 pandemic.
Urologists have had a major reduction of patient
visits, elective and emergency surgeries. Non-essential surgeries have been performed by a minority of Brazilian urologists since the outbreak of
COVID-19. Most have experienced a tremendous
cutback in their income, especially those in private practice, prompting measures to reduce costs in
professional practice and personal life. Along with
such major professional changes, significant modifications in health and lifestyle have also been
observed, including weight gain, reduced physical
activity, increased alcoholic beverages intake and
reduced sexual activity. Finally, 13.5% of participant urologists were infected with SARS-CoV-2

and about one third of them required hospitalization. As we prepare this manuscript, COVID-19
had taken the lives of 4 Brazilian urologists, to
whom we dedicate this study.
A total of 4.200 urologists received a link
to the interview and 766 (18.2%) participated.
The distribution of respondents was in accordance with the actual distribution of urologists
throughout the different states and geographical
areas of the country, confirming a well-balanced
and representative participant distribution. The
skipping rate for each question was satisfactory,
ranging from 0% to 38.6% and the mean time to
completion was almost 13 minutes. Because we
gave no incentives to participants and we used a
long questionnaire (39 questions), we consider our
participation rate of 18.2% as very good, and in
line with recent online surveys evaluating practice
patterns by healthcare providers in which participation rates varied from 2% to 25% (18-22).
The outbreak of COVID-19 has drastically
changed how outpatient care is delivered in health
care practice. To decrease the risk of contamination
for patients and health care workers, providers are
deferring elective and preventive visits as well as
non-emergency surgeries. For their part, patients
are also avoiding them to prevent unnecessary
exposure. Also influencing these behaviors are
the authorities’ recommendations to restrict tra-
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vel and nonessential services. Many national health authorities are recommending cancellation of
scheduled elective surgeries and office visits (15,
23, 24). The objectives are to increase the availability of inpatient and intensive care unit’s beds, to
permit internal redeployment of medical staff and
nurses, and to avoid overwhelming the health care
system. Some reports have pointed that the number of visits to ambulatory care practices declined
by nearly 60 percent in the pandemic (5).
Our results are in accordance with this
context, showing a profound impact on Brazilian
urologist’s clinical practice, with a drastic reduction of the number of patient visits and all types
of surgical cases. A reduction ≥50% of elective
surgeries was reported by 80% of the participants.
Interestingly, a decline in emergency surgeries
was also reported in large scale. Only 16% reported that emergency surgeries remained stable
while more than 50% revealed a ≥50% decrease
of these procedures. Consequently, a tremendous
reduction of hours worked per day was observed,
with 30.2% of the urologists working less than 2
hours per day and only 8.9% working more than
8 hours per day during the month of April, 2020.
Since Brazil is a country with continental
dimensions and the incidence of COVID-19 varies
markedly between different states, we investigated
the impact of COVID-19 incidence by comparing
data from 3 states among those with the lowest
incidence rates with 3 states among the highest
incidence states (2, 3). We found that urologists
from the highest COVID-19 incidence states were
at a higher risk to have a major reduction of patient visits and elective surgeries. The most likely
explanation for this is the earlier and more vigorous implementation of social distancing measures, with reduced mobility. A greater fear of
contamination in these areas may possibly make
urologists and patients more inclined to postpone
elective consultations and surgeries.
The effect of the observed changes in urology practice on income was also of enormous
proportions, with more than 95% of the urologists
reporting a significant reduction in their earnings,
including 54.3% with a decline of ≥50% during
this period. Urologists in private practice (61.2%

of the participants) were more profoundly affected and had a 3.7 times higher chance of experimenting a >75% income reduction in comparison
with those working as employees in the private
or public sector. Such major reduction in practice
and income has been reported in other countries
and with other medical specialties (5, 12, 25-29).
Consistent with the observed income cutback, a
great proportion of Brazilian urologists have already implemented cost containment measures in
their professional and personal lives.
Because of the pandemic, remote care
through telemedicine has been recently regulated
and temporarily authorized by the Brazilian Ministry of Health (30). Before COVID-19, telemedicine was not practiced by the vast majority of
Brazilian physicians and was restricted to specific projects. The fact that almost 40% of Brazilian
urologists have had experience with video consultations is such short period is remarkable. Another
significant finding was that urologists were reimbursed in most video consultations. We did not
evaluate how this was done and how much was
charged. We also did not evaluate differences in
how telemedicine has been used in the private and
public health systems. Because telemedicine has
only recently been introduced in Brazil, billing regulations are not well stablished yet.
Our study also showed that most physicians were confident with their diagnosis and treatment upon the use of video consultations and
most patients seem to accept it and be content
with it. Indeed, studies have shown high levels of
effectiveness and patient satisfaction with tele-interventions in many clinical scenarios (31, 32). Telemedicine limitations, however, must be discussed
constantly with the medical and lay population.
We believe that tele-screening, test reviews and
follow-up evaluations that do not require physical
examination are the ideal situations for this type of
care, especially when the patient is in the high-risk
group and must be socially isolated (33).
During the pandemic, the general recommendation is to reschedule surgical procedures
that can be postponed without harm to the patient,
reducing the risks of contamination for the patient
and the surgical team. It is not well defined whi-
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ch operations can be postponed and for how long.
Different guidelines and recommendations have
been published in order to help practitioners and
authorities in prioritizing essential surgeries (15,
17). These recommendations, however, are mostly
not evidence-informed, but based on expert opinion. Most urologists in Brazil did not perform any
non-essential surgeries during April/2020. Still,
most performed emergency cases, as recommended
by the guidelines. In addition, it was interesting to
observe urologist’s estimates of time beyond which delaying surgeries would harm patients, which
seem to be in fair agreement with the expert recommendations (34).
A clinical infection by the SARS-CoV-2
was reported by 13.5% of participants, including
5.2% with unequivocal laboratory confirmation.
These numbers must be evaluated cautiously since they were self-reported. They seem to be much
higher than expected, especially considering that
the majority of the individuals did not participate
in the COVID-19 front-line. A recent study showed
that 5% of the population of the six more affected
districts of the city of Sao Paulo had serological
evidence of coronavirus infection (35). Urologists
are certainly more exposed than the general population since they visit hospitals and clinics where
the risk of infection with COVID-19 is increased.
What seems to be very worrisome is the high rates
of COVID-9 requiring hospitalization, which was
necessary for approximately 34% of the infected
participants. Sadly, as we write this manuscript,
we are aware of 4 urologists who passed away due
to coronavirus infections. They all lived in states
among those with the highest infection rates.
Since the start of Covid-19 a significant
impact was observed in a number of health indicators of Brazilian urologists. Almost one third of the
participants (32%) in our study reported being moderately healthy or not healthy. We believe that the
mental afflictions resulting from the COVID pandemic may have an important role in this self-reported perception of general well-being although other
factors such as changes in diet and physical activities may also play a role in this scenario (36). The
economic recession already in display represents an
additional burden on mental health (37).

Although most reported their weight
remained stable, 32.9% of the participants had
some weight gain while 19.4% noticed weight
loss. Physical activity was reduced for most urologists, while a small group reported an increase
in physical activity. An increase in alcohol use
was almost twice more common than the opposite, during the first two months of COVID-19
in Brazil. Finally, sexual activity was reported as
stable by half of the participants but more than
one third reported reduced sexual activity and
only 13% reported an increase. Similar changes
affecting the general population have been predicted by experts since the outbreak of the pandemic (38-42). So far, however, few studies have
been published evaluating such important issues.
When it comes to physicians, we were not able
to find any study reporting on the impact of COVID-19 in such parameters. A number of factors
may be contributing to the reported changes in
health parameters, including the stress associated
with social distancing, fear of contamination and
reduction of income. All may have a powerful
effect on appetite and alcohol misuse and inhibit
sexual activity (39, 41, 42). Home confinement is
also an obvious factor that might influence alcohol misuse, physical and sexual activity (38,
40, 41, 43, 44) Our findings reinforce the need to
implement interventions to promote health and
wellbeing during the COVID-19 pandemic among
health care workers. They should also include positive sexual health messages to help mitigate the
detrimental effects of the pandemic.
We found it important to evaluate how
Brazilian urologists are coping and occupying their
free time during COVID-19, especially considering
the exceedingly long free time that most are having
due to the drastic reduction of professional activities and the need to be confined at their homes. We
found that the top activities occupying urologist’s
time are use of social media (Facebook, Instagram,
Tweeter), watching movies and TV shows, spending time with their families and physical activities. Other activities such as watch the news, study
urology or COVID-19, play musical instruments,
spirituality and the reading of non-medical books
were also reported.
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CONCLUSIONS

2.

COVID-19 has introduced massive disturbances in the professional and personal lives of Brazilian
urologists. The effects of the major cut-down in patient care, including patient visits and all kind of surgical procedures are still unknown, but will certainly
be worsened with the prolongation of the pandemic.
Also preoccupying are the distressing consequences
of the pandemic on physician’s health and personal
lives. The uncertainties regarding the duration of the
pandemic make this moment even more stressful for
urologists and physicians alike, aggravating the perceptions of the occasion. Although this study only
included urologists, the findings are probably applicable to most surgical and many clinical specialties
that are not directly involved in caring for patients
with COVID-19.
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APPENDIX - SUPPLEMENTARY MATERIALS
Supplementary material 1 - Web-based survey with 39 questions, translated to English.

1. Impact on urological medical practice
* 1. Free and informed consent form
You are being invited to voluntarily participate in a research developed by Brazilian Society of Urology (BSU).
After reading this Consent Form, if you agree to participate, click ACCEPT at the end of this document. In
case you decide not to participate, click DO NOT ACCEPT.

This is a study to understand in which way COVID-19 has been affected Brazilian urologists. The filling of this
question form takes about 10 minutes.
This research will help understand the professional impact of COVID 10 on Brazilian urologists and will help
BSU to develop actions to reestablish and refresh urological practice after the end of the COVID-19 pandemic.
Your participation is voluntary and secrecy if guaranteed, it is not necessary to identify yourself. Gathered data
will be used in future book, paper or digital communication. The research will not harm you in any way or will
generate any financial return. If you have any doubt, please contact the authors by the email:
sbuonline@sbunet.org.br.
CONSENT FORM TO PARTICIPATE
I was correctly informed and enlightened by the authors about the research, involved proceedings as well as
the possible risks and benefits of my participation.
I ACCEPT to participate
I DO NOT ACCEPT to participate
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2. Knowing the Urologist
* 2. What is your age?

20

50

100

* 3. In which Brazilian state do you currently work?

* 4. Please, inform which alternative better describes your marital/familial status:
I am married (or have a steady partner) and I have kid (s)
I am married (or have a steady partner) and don’t have kids
I am single (or divorced/separated/widow) without a steady partner and I have kid(s)
I am single (or divorced/separated/widow) without a steady partner and I don’t have kid(s)
Another (specify):

* 5. I am
Male
Female
Another (specify)

* 6. Which of the following categories better describes your current work and income in medicine?
Most of my income as a doctor comes from a public job as urologist
Most of my income as a doctor comes from a private or no-profit organization job as urologist
Most of my income as a doctor comes from my private office as urologist
Most of my income comes from other medical activities than urology (clinical or general practice, etc)
Most of my income comes from activities other than medicine
Retired
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* 7. In the last 4 weeks (COVID-19 epidemics) how many daily hours (of working days) have you been involved
in medical practice activities (medical consultations, surgeries, telemedicine, medical reports, on call activities,
bureaucratic office work)?
I have not practiced medicine in the past weeks
Up to 2 hours per day
From 2 to 4 hours per day
From 4 to 8 hours per day
More than 8 hours per day

* 8. In relation to the last 3 months (mean) before COVID-19 epidemics, how many scheduled medical
urological consultations have you attended in the last 4 weeks (since the beginning of the epidemics):
Remained stable
Reduced up to 25%
Reduced 25-50%
Reduced 50-75%
Reduced more than 75%
Increased more than 10%
Other (specify)

* 9. In relation to the number of elective urologic surgeries (mean) before COVID-19 pandemic, what have you
observed in relation to the number of them in the last 4 weeks (since the beginning of the COVID 19
pandemic):
Remained stable
Reduced up to 25%
Reduced 25-50%
Reduced 50-75%
Reduced more than 75%
Increased more than 10%
Other (specify)
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* 10. In relation to the mean number of urgent urologic surgeries in the past 3 months, what have you
observed in relation to them in the past 4 weeks since the beginning of the pandemic:

Remained stable Reduced
up to 25%
Reduced 25-50%
Reduced 50-75%
Reduced more than 75%
Increased more than 10%
Other (specify)
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3.Professional History
* 11. In the last 4 weeks, how many surgeries have you performed in each of the following priority classification
categories:
Emergency: ureteral lithiasis with refractory pain or alteration of renal function or infection or single kidney;
ureteral obstruction in pregnant woman; urological abscess; torsion; clot retention; urological bleeding; cadaver
donor transplantation; penile fracture; prothesis infection; urological trauma
Priority 1: radical cystectomy; nephrectomy (with thrombus); vesical tumor resection; second time
neuromodulator; orchiectomy (tumor); nephroureterectomy; penile cancer; cancer adrenalectomy; urethral
stenosis and impending retention.
Priority 2: retroperitoneal lymph node dissection; radical nephrectomy of T3-4 tumors; adrenalectomy
(functioning tumor); urinary fistula; asymptomatic ureteral calculus after failed conservative treatment; prostate
biopsy in suspected patient with symptoms of advanced disease.
Priority 3: prostatectomy in high risk cancer; partial nephrectomy in tumors T1b-2; replacement of double J
stent; sling incision; mash removal; urinary lithiasis in patient with double J stent; retention due to BPH.
Non-essentials: prostatectomy due to low or medium risk tumors; partial nephrectomy in T1a tumors;
postectomy; scrotal surgeries; BPH or urethral stenosis without retention; slings prolapse; injection of botulinic
toxin; penile prothesis; Peyronie’s disease; live donor transplantation; pediatric genital surgeries;
adrenalectomy (no cancer and not functioning); renal lithiasis (if there were no surgeries in each of the
previous categories please mark 0).
Emergency
Priority 1
Priority 2
Priority 3
Non-essentials

* 12. Taking into account the previous classification of surgical priorities (previous question), how long do you
think it is safe to postpone Priority 1 surgeries without causing harm to patient (make a general estimate of
surgeries of this class of priority)
Up to 1 month
Up to 2 months
Up to 3 months
Up to 6 months
Up to 1 year
Other (specify)
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* 13. Taking into account the previous classification of surgical priorities (previous question), how long do you
think it is safe to postpone Priority 2 surgeries without causing harm to patient (make a general estimate of
surgeries of this class of priority)
Up to 1 month
Up to 2 months
Up to 3 months
Up to 6 months
Up to 1 year
Other (specify)

* 14. Taking into account the previous classification of surgical priorities (previous question), how long do you
think it is safe to postpone Priority 3 surgeries without causing harm to patient (make a general estimate of
surgeries of this class of priority)
Up to 1 month
Up to 2 months
Up to 3 months
Up to 6 months
Up to 1 year
Other (specify)

* 15. In relation to your income (compared to the previous 3 months before COVID-19 epidemics), in the last
4 weeks (since the beginning of the pandemic):
Remained stable
Reduced up to 25%
Reduced 25-50%
Reduced 50-75%
Reduced more than 75%
Increased more than 10%
Other (specify)
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* 16. In the past 4 weeks, which percentage (%) of UROLOGIC consultations have you performed in each of the
following modalities? (the total must be 100%):
Medical face-to-face consultation (in clinics or ambulatories)
Video-consultation (computer or cell phone camera)
Voice consultation, by phone or internet

* 17. In the last 4 weeks, if you have performed video-consultations, how frequently did you charge medical
bills?
I charged medical bills (private of medical company) in more than 80% of video-consultations
I charged medical bills (private of medical company) in 50%-80% of video-consultations
I charged medical bills (private of medical company) in less than 50% of video-consultations
I did not perform video-consultations

* 18. In the past 4 weeks, after proposing video-consultations, how was the reaction/acceptance of
patients:
More than 80% agreed with video-consultation
50-80% of patients agreed with video-consultation Less
than 50% of patients agreed with video-consultation
I did not propose video-consultations

* 19. In the past 4 weeks, when you performed video-consultations, how did you feel in relation to missing
some relevant diagnosis or treating correctly the patient due to the limitations of this kind of consultation?
I felt secure in more than 80% of consultations
I felt secure in 50-80% of consultations
I felt secure in less than 50% of consultations
I did not perform video-consultations

1063

IBJU | IMPACT OF COVID ON BRAZILIAN UROLOGISTS

4. Professional History - Continuation
* 20. In the past 4 weeks, the perspective of income reduction in the next months made you reduce which
of the following expenses in your professional practice? (more than one answer is allowed)
None, for now
I dismissed one or more employees
I reduced investment in marketing/divulgation (social media, website, Google, other) Devolvi
I returned my rented office
I closed my office
Other (specify)

* 21. In the past 4 weeks, the perspective of income reduction in the next months made you reduce which
of the following expenses in your PERSONAL LIFE? (including wife and kids expenses) (more than one
answer is allowed)
None, for now
I reduced schooling expenses (I moved my son to a cheaper school, I suspended private lessons/preparatory courses)
I reduced my medical health plan (changed to a cheaper one or completely suspended)
I reduced supermarket expenses
I dismissed maid and/or cleaner
I reduced costs with telephone/cell phones, internet, cable TV
I reduced expenses with health professionals (therapist, dentist, etc)
I reduced expenses with gym and/or personal trainer
I suspended the rent of vacation home (beach, field)
I sold car, motorcycle, boat or other not needed (that had costs)
I suspended music, dance, theater or other classes
I suspended foreign language courses
Other (specify)

1064

* 22. If your income reduction due to COVID-19 continues at least until SEPTEMBER, which of the following
expenses do you think will have to reduce in your professional practice (more than one answer is allowed):
None
Dismiss one or more employees
Reduce investment in divulgation/marketing (social media, website, Google, etc)
I will give up attending a scheduled Medical congress
I will suspend (rental) my office
I will close my office
Other (specify)

* 23. If your income reduction due to COVID-19 continues at least until SEPTEMBER, which of the following
expenses do you think will have to reduce in your personal life (including partner and kids (more than one
answer is allowed):
None
I will reduce health care plan cost (change to a cheaper one or suspend)
I will reduce supermarket expenses
I will dismiss maid/cleaner
I will reduce costs of telephone/cell phone, internet, cable TV
Reduce spending on healthcare professionals (therapy, dentist, etc.)
I will suspend leisure trip in the second semester or summer vacation
I will reduce gym/personal trainer expenses
I will cancel lease of summer house (beach, field)
I will sell car, motorcycle, boat or other unnecessary assets with costs
I will suspend music, dance, theater or similar classes
I will suspend foreign language classes
Other (specify)

* 24. How physically healthy are you at present?
Very healthy
Moderately healthy
Poorly healthy
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* 25. Which is your current weight (kilograms)?
50

100

150+

* 26. Which is your height (centimeters)?
160 cm

190+ cm

* 27. In the past 4 weeks (since intensification of COVID 19 epidemics), YOUR WEIGHT:
:
Slightly reduced (loss of 2 to 3 kilograms) Significantly

Slightly increased (gain of 2-3 kilograms)

reduced (loss of more than 3 kilograms)

Significantly increased (gain of more than 3 kilograms)

Remained stable

I do not know

Other (specify)

* 28. In relation to PHYSICAL ACTIVITY frequency in the past 4 weeks (since intensification of COVID-19
pandemic):
Physical activity less frequent
Same frequency of physical activity
More frequent physical activity
Other (specify)
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* 29. Which physical activity have you been more frequently practiced in the past 4 weeks of confinement
due to COVID-19?
Walking
Running
Exercises (abdominal, push ups and squats and others)
Weight training
Tennis
Yoga
Swimming
Pilates
Other (specify)
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5. Personal History
* 30. In relation to ALCOHOL BEVERAGE CONSUMPTION in the last 4 weeks (since
intensification of COVID-19) you:
Reduced consumption
Consumption remained stable
Increased consumption
I don’t drink alcoholic beverages

* 31. In relation to SEXUAL ACTIVITY (sexual relations) in the past 4 weeks (since intensification of
COVID 19) you have had:
More frequent sexual relations
Same frequency of sexual relations
Less frequent sexual relations
I am sexually inactive for months/years

* 32. In relation to masturbation in the past 4 weeks (since intensification of COVID-19) you:
Masturbate more frequently
Same frequent masturbation
Less frequent masturbation
I do not masturbate for months/years

* 33. Please number the activities that you have been attended off duty in order of frequency (1 HIGHER
FREQUENCY and 13 LOWER FREQUENCY)
´

Social media (Facebook, Instagran, whatsapp groups)

´

Household chores (kitchen, cleaning, gardening)

´

Physical activities
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´

TV or internet films, series, or other entertainment programs

´

TV news

´

Internet searches (news, shops, sports, culture)

´

Urology studies (revisions, new articles, books, academic papers)

´

Study of medical aspects of coronavirus

´

Non-medical books

´

Spiritual/religion activities

´

Expending time with Family (play, games, film sessions)

´

Play a musical instrument

´

Others
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* 34. How worried are you with the possibility to work at the front line to consult contaminated COVID 19
patients?
Very worried
Moderately worried
Little worried
Not worried at all

* 35. Which would be your reaction if your employer (public or private) decide to allocate you to consult
patients contaminated by COVID-19?
I do not have an employer so I am not at risk
I work at an Emergency Room and I am already consulting patients with coronavirus infection
I am voluntarily working with contaminated patients with COVID 19
I would accept, even if the protection conditions were not ideal
I would accept only if protection conditions were ideal
I would not accept even with correct protection
Other (specifiy)

*

36. Have you had symptomatic infection by coronavirus?
Yes, with unequivocal confirmation (laboratory, tomography, other)
Probably yes (clinical and epidemiologic suspected symptoms, but without confirmation)
Very unlikely (clinical and epidemiologic symptoms less suspected)
No

*

37. In case of confirmed symptomatic infection by coronavirus, which was the severity of the disease:
I did not have

Severe symptoms, with shortness of breath, need of
hospitalization, but no intubation

Mild presentation

Severe symptoms, with shortness of breath, need of
hospitalization and intubation

Mild symptoms, without shortness of breath, without
hospitalization
Other (specify)
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* 38. Using a scale from 0 to 10, being 0 the less possible chance and 10 the higher possible chance, which
number would you use to classify the possibility that in the beginning of SEPTEMBER 2020 we will have
overcome most part of COVID-19 economic effects and in your medical practice?
0 lower chance

10 higher chance

5

* 39. Which measures should Brazilian Society of Urology propose to improve urologist situation during
COVID-19 pandemic?
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The GUD technique: glandar urethral disassembly. An
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ABSTRACT
Introduction: We present an alternative procedure for distal hypospadias consisting of
urethral mobilization and partial glandar disassembly, namely GUD (glandar urethral
disassembly) technique.
Materials and Methods: A subcoronal circumcision exposes distal dysplastic urethra.
We incise the Buck´s fascia on both sides of urethra releasing it partially from the
corpora. We keep a thin bridge of urethral plate to the glans and disassembly almost
completely the glans from the corpora, except for the bridge. The glans is incised creating two wide wings that are extremely mobile. The urethra is mobilized, advanced and
sutured to the tip of the glans. The glans wings embrace the distal urethra producing
a conical glans.
Discussion: The concept of urethral mobilization has been reported and popularized
by Koff in the literature to correct distal hypospadias. One of the limitations of this
procedure is the risk of urethral retraction due to extensive proximal dissection. We
got inspiration from Mitchell and Bagli’ s work of penile disassembly in epispadias to
develop the GUD concept. We adopt minimal urethral mobilization mainly in glandar/
proximal penile shaft and complete deconstruction of the glans, detaching the corpora
from the glans and rotating the wide glans wings to embrace the urethra. Therefore we
avoid suture urethroplasty and refurbish the glans to a better conical shape.
Conclusion: We are convinced that this operation can be regarded as a genuine alternative to distal hypospadias (coronal and subcoronal) but should not be addressed to
midshaft forms.
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INTRODUCTION
Distal hypospadias can be treated by different techniques although TIP repair has been
regarded as the preferred choice by many authors (1). Systematic literature review reports
urethroplasty complications in approximately

7% of distal TIP repairs, even though other authors report higher complications rate (2).
In this video we want to describe an
alternative procedure for distal hypospadias
consisting of urethral mobilization and partial
glandar disassembly (the GUD technique).
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Figure 2 - GUD technique: final aspect.

MATERIALS AND METHODS
A subcoronal circumcision is performed
and the entire penis shaft is degloved exposing
distal urethra. We incise the Buck´s fascia on both
sides lateral to distal urethra releasing it from the
corpora. From this standpoint, we dissect the glans
and disassembly it almost completely from the tip
of corpora, except for a bridge of tissue similar
to urethral plate connecting the urethra to the tip
of glans. The urethra is mobilized and the glans
incised creating two very mobile wings that allow
a thorough refurbishment of the glans (Figure-1).
No major bleeding from the spongious tissue occurs when the disassembly process respects the
anatomy and the penis is compressed with a tourniquet on its base.

A

C

B

D

Figure 1 - GUD Technique – Partial Glandar Disassembly.
A

B

Tegaderm dressing is applied to the shaft of the
penis concluding the procedure.
DISCUSSION
C

D

We suture the urethra to the glans with
interrupted 7.0 PDS sutures. The spongious tissue of the distal urethra is sutured in the midline
with 6.0 PDS. The lateral borders of the glans are
brought together over the urethra with subcutaneous/subepithelial 5.0 PDS sutures concluding
the glans reconstruction. A 6F silicone catheter is
left indwelling for 7 days just to avoid voiding
discomfort in case of glans edema (Figure-2). A

Koff et al. published a modification of the
Barcat technique known as extensive urethral mobilization and confirmed excellent cosmetic and
functional results on 168 patients with only 3.5%
of the patients requiring reoperation (3). This technique has been also reproduced by several other
groups.
Mitchell & Blagi (4) and Perovic et al.
(5) reported on complete penile disassembly for
epispadia repair as a way to complete release of
the rotation of the penis and treat dorsal chordee
bringing the urethra to a more functional location.
We combined both procedures to propose the GUD
technique. The rationale for this procedure is to
avoid suture urethroplasty, except sutures to reposition the urethra distally and without tension.
The aggressive partial glandar disassembly is the
major difference compared to other modifications
of Koff’s technique, that rely mostly in proximal
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mobilization of the urethra up to the bulbar area.
Those procedures incise the glans to get two wings
but do not disconnect it from corpora totally. We
are convinced the GUD technique combines up-mobilization of the urethra with down mobilization and rotation of glans wings and the result is
a conical and better cosmetic glans (Figure-3).
Figure 3 - GUD technique – Detail of conic aspect of the
glans.
A

B

pospadias (coronal and subcoronal), but do not
recommend it for midshaft forms.
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Anencephaly alters renal parenchymal volume in human
fetuses?
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INTRODUCTION
The development of ultrasonography in
the 1970s enabled the pre-natal diagnosis of fetal malformations during regular monitoring of
pregnant women. Birth defects are the leading
cause of infant mortality, and in 2013 these were
associated with 4.778 deaths (20% of deaths in
the first year of life) in United States (1). In a recent five-year cohort study, researchers reported
a prevalence of 2% of major birth defects with
estimate of known etiology in just over 20% of
these cases (2).
Although congenital heart diseases are the
most common birth defects and the leading cause
of infant death worldwide (3) recently neural tube
defects (NTDs) have gained space in scientific production and news reports around the world. Since
its introduction in the Americas in 2015, the mosquito-borne Zika-virus (family Flaviviridae) has
spread rapidly and has been associated with the
increased incidence of microcephaly and anencephaly cases (4-7).
Anencephaly is the most severe fetal NTD,
resulting from failure of the neural tube to close
at the base of the skull in the third or fourth week
(day 26 to 28) after conception, leaving the skull

bones that usually surround the head unformed
(8). Anencephaly is observed in 0.03% of all births. It occurs at a rate three to four times higher in
female fetuses compared to males (8).
Due to the obvious diagnosis and prognosis, much discussion has occurred in the last 40
years about organ donation from anencephalic
newborns (9-12). Some studies have been carried
out to understand the feasibility of using these organs and tissues.
Carvalho et al. (13) reported no differences
in the structure of the genitalia of anencephalic
fetuses compared to normal ones. Pazos et al. (14)
found that the bladders of anencephalic fetuses
had gross histological alterations when compared to those of normal fetuses. Costa et al. (15)
demonstrated differences in the structure of the
ureter. Kalaycioglu et al. (16) carried out a stereological evaluation of the kidneys of anencephalic
and normal fetuses and found no significant differences between the groups.
To our knowledge there are no reports
comparing kidney volumetry between normal and
anencephalic fetuses. Our hypothesis was that the
anencephaly alters the volume of the fetal kidney during the human fetal period. The objective
of the study was to analyze the kidney volumetry
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in anencephalic fetuses according to gender and
laterality and compare it to the parameters of normal fetuses.
MATERIALS AND METHODS
This study was carried out in accordance
with the ethical standards of the hospital’s institutional committee on human experimentation.
(IRB: 2.079.618, CAAE: 67944217.3.0000.5259).
We studied 102 fetuses: 18 anencephalic (8 females, 10 males), and 84 fetuses without
apparent macroscopic malformations (40 females,
44 males), for a total of 204 renal units evaluated, during the period from January 2016 through
July 2019. The fetuses came to our laboratory as a
donation of the Obstetric section of our hospital.
The fetuses of control group were macroscopically
well preserved, showed no signs of malformations
and the demise is hypoxia. The gestational age
was determined in WPC according to the foot-length criterion. This criterion is currently considered the most acceptable parameter to estimate gestational age (17-19). The fetuses were also
evaluated regarding crown-rump length (CRL)
and body weight immediately before dissection.
The same observer made all the measurements. All

the kidneys with anomalies (vascular anomalies,
fusion, rotation, duplication) and renal pelvis dilation were excluded from the study.
After the measurements, the fetuses were
carefully dissected with the aid of a stereoscopic
lens with 16/25X magnification. The kidneys were
removed together with the ureters, bladder and
genital organs (Figure-1). After kidney dissection,
we evaluated the following measurements: renal
length, width of the superior pole, width of the
inferior pole, and renal thickness.
After obtaining the kidney measurements,
we carefully dissected the renal pelvis and the major calyces, with removal of the renal parenchyma around the renal pelvis, whenever necessary,
for accurate identification and measurement of
these structures. The following renal pelvis measurements were taken with the help of a magnifying lens and a digital pachymeter (calibrated
in millimeters): transverse diameter of the renal
pelvis (measurement obtained between the distal
pelvis extremity and the confluence of the major
calyces), and the longitudinal diameter of the renal pelvis (distance between the two extremities of
the pelvis, i.e., upper-most and lower-most).
The fetal renal volume was calculated
using the ellipsoid formula (10): Renal volume

Figure 1 - The fetuses were carefully dissected with the aid of a stereoscopic lens with 16/25X magnification and the kidneys
were removed together with the ureters, bladder and genital organs before the measurements of renal volumes.
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(RV)=[renal length x renal thickness x renal width (lower pole+upper pole)/2] x 0.523. We considered the thickness of the renal pelvis as 1mm,
so the fetal renal pelvis volume was calculated
using the ellipsoid formula too: fetal renal pelvis
volume (RpvV)=renal pelvis length x renal pelvis
thickness (=1mm) x renal pelvis width x 0.523.
An accurate assessment of the renal parenchymal
volume (RpcV) can be obtained by subtacting the
volume of the renal pelvis from the total renal volume (20-24).
Statistical analysis
All parameters were statistically processed and graphically described. The Shapiro-Wilk
test was employed to ascertain the normality of
the data and to compare quantitative data between normal vs. anencephalic fetuses, while the
Kruskal-Wallis test was used to assess gender and
laterality differences. Simple linear correlations
(LC) were calculated for total renal volume and
renal parenchymal volume according to fetal
age, weight and crown-rump length. The statistical analysis was performed with the RStudio program (Version 1.0.143).
RESULTS
The fetuses presented gestational ages between 12 and 23 WPC (median=17WPC; IQR=2.75);
weigh between 30 and 780g (median=227.5g;

IQR=145.75); and had crown-rump length between 9.5 and 22.2cm (median=15.5cm; IQR=3).
The summary of the findings regarding the total
renal volume (RV), renal pelvis (RPvV) and renal
parenchyma (RPcV) is shown in Table-1.
Concerning the whole sample, the median RV of the right kidney was 676.1mm3
(IQR=598.46) and left kidney was 620.8mm3
(IQR=544). No statistical difference was observed
between the sides (p=0.31). No statistical difference was observed between genders for right
kidney (p=0.06) or for left kidney (p=0.049).
Concerning the whole sample, the median RPcV of the right kidney was 666.22mm3
(IQR=595.83) and left kidney was 606.76 mm3
(IQR=539.21). No statistical difference was observed between the sides (p-value=0.48) and no
statistical difference was observed between genders for the right kidney (p=0.06), but a statistical difference was observed between genders for
the left kidney (p=0.046).
Also regarding the whole sample, the
median RPvV of the right kidney was 8.40mm3
(IQR=6.50) and left kidney was 8.61mm3
(IQR=5.67). No statistical difference was observed between the sides (p=0.41), and no statistical
difference was observed between genders for right kidney (p=0.58) or for left kidney (p=0.71).
Disregarding the gender, when comparing
the differences in renal volumetry between anencephalic fetuses and normal fetuses, there were
no statistically significant differences of RV for

Table 1. The table shows the parameters of renal measurements of the human fetuses analyzed.
Female Fetuses

Measurements

Male Fetuses

Right
Normal
X

IQR

Left

Anencephalic
X

IQR

Normal
X

IQR

Right
Anencephalic
X

IQR

Normal
X

IQR

Left

Anencephalic
X

IQR

Normal
X

IQR

Anencephalic
X

IQR

RV (mm³)

740.00 609.74 940.00 241.30 787.00

607.50 940.30 183.81

655.00

546.50 582.00 214.30

591.00

432.50 555.00 306.83

RPcV
(mm³)

736.85 607.20 935.90 230.03 779.02

607.73 930.50 177.12

647.60

542.65 576.06 212.35

585.35

419.00 542.20 303.20

RPvV
(mm³)

8.64

4.70

7.84

7.66

8.53

4.11

6.86

5.00

8.52

7.45

7.82

8.55

8.70

RV = Renal volume (mm3); RPvV = Renal pelvis volume(mm3); RPcV = Renal parenchyma volume(mm3); = Median; IQR = interquartile range
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right kidney (p=0.62), and left kidney (p=0.97).
RPcV also was not statistically different for right
kidney (p=0.60) and left kidney (p=0.95), nor was
RPvV for right kidney (p=0.33) and left kidney
(p=0.77).
Comparing anencephalic male fetuses to
normal male fetuses, we found no statistical difference for the right kidney regarding RV (p=0.09),
RPcV (p=0.09) and RPvV (p=0.95), while for the
left side, no significant statistical difference was
observed regarding RV (p=0.13), RPcV (p=0.12)
and RPvV (p=1.0).

Comparing female anencephalic fetuses
to female normal fetuses, we found no statistical difference for the right kidney regarding RV
(p=0.31), RPcV (p=0.32) and RPvV (p=0.23), while for the left side, no significant statistical difference was observed regarding RV (p=0.14), RPcV
(p=0.14) and RPvV (p=0.61).
The linear correlation comparing renal
parenchymal volume data and fetal anthropometry were assessed (Figure 2). Although all the
correlations were positive, it must be said that
r² values less than 0.4 reflect very weak correla-

Figure 2 - Correlation of the renal parenchymal volume (RPcV) for normal and anencephalic fetuses with fetal age, crownrump length (CRL) and weight during the fetal period studied. The points plotted represent the mean values obtained for each
week studied. A) AGE (WPC). Linear regression indicated that RPcV is correlated significantly and positively with fetal age
(normal fetuses: r2 = 0.48, and anencephalic fetuses: r2 = 0.64, p <0.0001). B) Fetal weight (g). Linear regression indicated
that RPcV is correlated significantly and positively with fetal weight (normal fetuses: r2 = 0.65, and anencephalic fetuses:
r2 = 0.71, p <0.0001). C) Crown-rump length (cm). Linear regression indicated that RPcV is correlated significantly and
positively with fetal crown-rump length (normal fetuses: r2 = 0.48, and anencephalic fetuses: r2 = 0.64, p <0.0001).
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tion, while r² between 0.4 and 0.7 reflect moderate correlation and r² greater than 0.7 indicates
strong correlation.
Linear regression indicated that RPcV is
correlated significantly and positively with fetal
age (normal fetuses: r2 = 0.48, and anencephalic
fetuses: r2 = 0.64, p<0.0001); fetal weight (normal
fetuses: r2 = 0.65, and anencephalic fetuses: r2 =
0.71, p <0.0001) and crown-rump length (normal
fetuses: r2 = 0.48, and anencephalic fetuses: r2 =
0.64, p <0.0001).
DISCUSSION
Nephrons starts this development in the
8th week and all of the branches of the ureteric
bud and the nephron units have been formed by
32 to 36 weeks of gestation however, these structures are not yet mature, and will continue to
mature after birth (25).
Since anencephalic newborns are not
viable or tractable and the survival is measured
in hours or days (26), the possibility exists of donating their organs for transplantation. Those in
favor of this donation argue it is a way to save
lives and give meaning to death. Knowledge of
the effects that NTDs can cause to other systems
is crucial to ascertain which organs can be donated. This has been done since 1960s, as described by Cabasson and colleagues, who studied the
anatomy of hearts in anencephalic newborns (9).
Recently, Costa et al. (27) studied 17 human fetuses with NTDs and found that urogenital anomalies in human fetuses with NTDs are
significant, with an incidence greater than 20%,
but did not find severe urogenital anomalies that
impair body function. The same group reported
that in fetuses with anencephaly, the ureters had
smaller diameter, area and thickness, which could
indicate that this tissue tends to have significant
structural alterations, probably due to cerebral
lesions with consequent brain control damage of
ureter nerves (15).
Deepening the discussion about this, Kalaycioglu et al. (28) performed studies of anatomical and histological aspects of the kidneys
in human fetuses with anencephaly, comparing
them with normal fetuses. In their first paper,

they analyzed fetuses at gestational ages from
30-35 weeks. They found no statistical macroscopic difference between the two groups terms of
kidney width, height, weight and volume, while microscopic assessment found no statistical
differences in terms of kidney volume and the
number and height of the glomeruli 7. The second paper analyzed fetuses from 25-30 weeks,
using the same methods, and reported the same
results, suggesting that anencephalic fetuses do
not differ from normal fetuses regarding kidneys (16).
We focused on the macroscopic aspect of
the kidneys, evaluating the parenchyma, collecting system and total volume in fetuses in the
second trimester of gestation. At this age, the
kidneys are expected to have reached their final
position and from then on they will only develop in size, representing an ideal moment for this
study. This paper is the first in the literature to
report the renal parenchyma volume in anencephalic fetuses. We observed that the anencephalic fetuses’ kidneys had almost the same measurements and parenchyma volume as those of
normal fetuses. This is very important information and suggests that the kidney development
is unchanged by this kind of neural tube defect.
Based on our findings we can extrapolate and suggest that the anencephalic kidneys can be used
as allografts in a scenario of transplantation, depending on ethical and legal considerations.
We should mention some limitations of
this study: First, considering the kidney as being
an ellipsoid and using the corresponding formula could underestimate the real volume (29). Second, the absence of urine in the pelvis led us to
use a constant thickness of 1mm. However, while
urine volume and pelvic distension/diameter are
dynamic measurements that fluctuate when measured with ultrasound, in this anatomical study
this standardization was a key to overcome that
limitation. So, we considered this to be a reasonable way to achieve results, since it is reproducible. Third, we calculated renal parenchymal
volume by subtracting pelvis volume from total
kidney volume. If we had considered an extra-renal pelvis, the final arithmetic likely would
have shown lower parenchymal volume. Fourth,
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the sample size was small. The 204 units studied
were not adequate to determine kidney growth
and make comparisons with sufficient accuracy.
However, access to human fetuses is limited, so
observations of this sample of 102 human fetuses
may be important despite the small sample. Furthermore, there may have been bias in the sample regarding WPC distribution. Nevertheless,
the sample distribution during the period of fetal
kidney development studied was adequate in our
opinion.
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1

INTRODUCTION
The pandemic caused by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), responsible for the disease so-called COVID-19, represents the most exceptional health,
social, economic, and humanitarian crisis known
to humankind since the H1N1 flu of 1918. So far, it
affected 213 countries, infecting over 100,000 people daily worldwide, with hundreds of thousands
of deaths (2, 3). Restrictions to personal freedom
and partial or complete lockdowns have been
implemented to safeguard public health, with a
noticeable impact on urological practice. Currently, diagnostic semen analysis, sperm banking in
non-oncological patients, elective surgical sperm
retrieval (SR), and related fertility procedures are
rated as of low priority in most countries due to
the COVID-19 pandemic (4). Based on expert best
judgment, regulatory authorities, urological, and
reproductive medicine societies have considered
that postponing care in the above scenarios for
six months or longer will have an unlikely risk of

clinical harm. However, it has been argued that
the pandemic may last many months, even years,
and experts believe of second and third waves in
the months to come. It is therefore evident that in
the absence of a vaccine or broad herd immunity, not only urgent short-term responses but also
long-term measures are essential in this most uncertain time.
Which male infertility patients to prioritize for the continuation of care delivery?
Recently, a group of 27 experts from 15
countries and five continents has argued that postponing andrological services and male infertility
care during the COVID-19 pandemic could permanently compromise the prospects of biological
parenthood for ‘time-sensitive’ patients, thus resulting in a devastating psychological impact on
men undergoing fertility-related treatment (1).
The group utilized the term ‘timesensitive’ to categorize patients in whom the
fertility ‘window’ may be transitory, as listed
below (Figure-1).
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1. Severe male infertility (e.g., azoospermic/cryptozoospermic men under
medical or post-surgical treatment to
improve sperm quantity/quality);
2. Inflammatory and systemic autoimmune diseases;
3. Cancer, chemotherapy, radiation or
immunosuppressive therapy;
4. Advanced paternal age (e.g., >50 years).
5. Practice recommendations for safe
care delivery.
An evidence-based analysis was conducted concerning the reasons why these patients
should be prioritized for care delivery during the
pandemic. Moreover, the group of experts developed a series of practical recommendations on how
to most optimally provide care in a safe environment, considering patients, staff, and the community as a whole (Table-1). The intended goals were
to, first of all, alleviate the adverse impact of the
SARS-Cov-2 pandemic in the months to come,
thus offering reproductive urologists and patients

alike greater autonomy, and secondly, help authorities and healthcare providers identify which
male infertility patients should be prioritized during the SARS-CoV-2 pandemic for the continuation of care in a safe environment.
The Brazilian scenario
Brazil has become the new epicenter of
the SARS-CoV-2 pandemic, with over 2.5 million
confirmed cases making it the second country in
absolute number of deaths after the United States.
The death toll is growing steadily, with a significant number of daily deaths in the lower four figures. Experts believe the situation can deteriorate
further due to the typical economic constraints in
our country, in particular, if containment measures, including the widespread use of facial masks,
and social distancing do not work properly. A recent probabilistic pilot study conducted in seven
districts of the city of São Paulo to estimate the
prevalence of herd immunity showed that about
5.2% individuals had SARS-CoV-2 IgG antibodies, corresponding to an overall infection rate

Figure 1 - SARS-CoV-2 pandemic and provision of andrological services: proposal for individualized management.
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Table 1. Practice recommendations for safe delivery of care to male infertility patients during the SARS-CoV-2
pandemic* in Brazil
Recommendation
1. Before any service is provided, active SARSCoV-2 infections and suspected cases should be
excluded.

2. Andrological services (e.g., diagnostic semen
analysis, sperm functional tests and sperm
cryopreservation) should not only be available
for oncological patients, but also for the group of
‘time-sensitive’ patients.

3. Surgical sperm retrieval and cryopreservation
of testicular sperm or testicular tissue should be
considered in specific situations involving men
with NOA undergoing medical therapy to improve
spermatogenesis.

Additional remarks
Patient testing should include RT-PCR and/or blood antibody, preferably using
ELISA. Ideally, only samples from patients with negative PCR results or who
have acquired IgG antibodies through past infection or herd immunity should
be treated or have sperm cryopreserved.
i. Severe male infertility under medical or surgical treatment aiming at
improving sperm quantity or quality (e.g., patients with non-obstructive
azoospermia (NOA) or cryptozoospermic/severe oligozoospermia,
including post-varicocele repair, and those with evidence of loss of patency
after successful surgical reconstruction of the reproductive tract).
ii. Men at reproductive age affected by inflammatory diseases or systemic
inflammatory diseases (SADs), i.e., before initiation of gonadotoxic therapy or
if under the ‘fertility window’ achieved after temporary (at least three months)
discontinuation of therapy.
iii. Infertile men older than 50 years, in particular those with comorbidities
who are candidates for intrauterine insemination (IUI) or assisted reproductive
technology (ART), and who are concerned about the risk of acquiring
SARS-CoV-2 and/or the possibility of using anti-viral therapy with possible
gonadotoxic effects.
In this setting, procedures should be performed only for PCR negative or
IgG positive patients. The use of electrocautery should be used with caution
or used with an air-aspiration negative pressure device; the surgical smoke
might carry the virus in case a patient is infected but asymptomatic, despite
a negative testing. Only essential staff should stay in the operating theater,
and personal protection measures should be strictly followed as determined
by the local healthcare authorities. In closed-controlled air systems,
the airflow might produce an increase in the viral spread from potential
asymptomatic patients. Thus, special attention should be given to air quality
control, including the use of air filtration systems, particularly in surgical and
laboratory areas.
None.

4. Encourage telemedicine and phone counseling
for providing instructions about testing and
sperm banking.

5. Adherence to infection prevention
recommendations is of utmost importance for
patients and health practitioners alike.

This advice includes the use of appropriate personal protective equipment
(PPE) by healthcare staff, adherence to social distancing measures for
healthcare staff and patients, and space out appointments so that no patients
are waiting together in the clinic waiting area. The importance of training
staff (receptionists, nurses, technicians, doctors) on PPE needs and usage
is highlighted (https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinicpreparedness.html).
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6. The precautionary principle and good
laboratory practices should be strictly applied
when handling the seminal fluid by in the
andrology and embryology laboratories.

7. Technicians/biologists should, ideally, be tested
by RT-PCR and/or ELISA blood antibody testing
before resuming activities, and only staff with
negative results or who became IgG positive or
have acquired herd immunity should perform
laboratory duties.

This advice includes (i) use of class II safety cabinets, which gives
protection to the specimen handled as well as the operator performing
the work, (ii) use of high-security vials for sperm cryopreservation, as
routinely recommended by certified andrology labs and sperm banks, and
(iii) additional measures to protect the specimens from laboratory staff
(e.g., use of googles, N95 mask, gown/coverall, and gloves) –who might
be infected but asymptomatic for SARS-CoV-2.
Although the risk is minimal, if the staff that manipulated specimens get
infected during the pandemic and is actively working in the lab, an aliquot of
cryopreserved semen samples should be tested (e.g., by RT-PCR) because
semen samples, cryopreservation media, cryovials, and pipette tips could be
contaminated by asymptomatic PCR-positive biologists and technicians.

8. A thorough discussion between patients
and healthcare providers should be made for
responsible shared decisions.

This advice includes the development and use of dedicated informed
consent, detailing the risks of attending the facility and being treated
or banking of sperm during the SARS-CoV-2 pandemic. Furthermore,
explanatory material should be made available for patients. Psychological
support and financial aid might be offered to those in need. The latter
might be particularly relevant to patients under economic pressure due
to the pandemic who need to afford the costs of semen analysis, sperm
functional tests and sperm banking.

9. Advanced planning should guide the
continuation of andrological services.

Working groups and quality managers should determine which patients to
prioritize and how working lists should be filled, including staff scheduling.
A multi-professional group including reproductive urologists, andrologists,
technicians and other relevant health care professionals should work together
to provide the optimal care in a safe environment.

* Esteves SC, Lombardo F, Garrido N, et al. SARS-CoV-2 pandemic and repercussions for male infertility patients: A proposal for the individualized provision of
andrological services [published online ahead of print, 2020 May 1]. Andrology. 2020;10.1111/andr.12809. doi:10.1111/andr.12809
RT-PCR: Reverse-Transcriptase Polymerase Chain Reaction; ELISA: Enzyme Linked Immuno Sorbent Assay; IgG: Immunoglobulin class G

of 5.192 per 100,000 individuals. Importantly, the
number of infected individuals in the population
has been estimated to be 11.9 times higher than
the number of confirmed cases by epidemiological vigilance authorities, meaning that for each
individual that tests positive for SARS-CoV-2,
another 12 individuals have been infected without knowing it, with evident implications for
viral spreading dynamics (5).
Along these lines, the first National Study estimating the percentage of infected people in
Brazil found that the number of individuals presenting with IgG antibodies for COVID-19, irrespective of developing COVID-19 clinical manifestations, was seven times higher than reported. If
these projections were applied to the entire coun-

try, the number of infections would skyrocket to
something between 10 and 12 million cases. Unfortunately, at present, only about 2% of the entire population have been tested. Moreover, only
1.4% of the 25,025 tested individuals in 90 cities
across the country has developed IgG antibodies,
thus indicating that we have much to cover before the estimated 82% population needed to be
infected for herd immunity in a disease that has
a reproduction number (R0) around 5.7, that is,
each infected individual has the potential to spread the disease to another 5 to 6 individuals (6, 7).
On the other hand, these figures suggest that the
quarantine measures might be working, as shown
by a recent study that tested 700 individuals in a
medium-sized city with high-income under a 70-
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day quarantine (8). In this study, the infected ratio
was coincidentally 1.2%.
The global mortality rate is around 4.7%,
similar to that reported in Brazil (3). One aspect
of COVID-19 in our continental country is its
unequal impact in different urban settlements.
The number of deaths is higher in peripheral
city-areas and in regions where the economic
crisis had already reached before the pandemic,
regions with not enough or inexistent intensive care units, neither enough artificial breathing
apparatus nor highly qualified medical staff. On
the one hand, for each death notified by health
authorities, another 1.67 to 2.72 occur without
testing and notification; therefore, the number of
deaths estimated by scientific methods of “nowcasting” should be around 1.5 times higher than
officially reported (7, 9). On the other hand, Brazil faces a shortage of tests due to a worldwide
shortage of laboratory supplies.
Consequently, mainly health professionals
in the frontline and symptomatic patients have
been widely tested. Therefore, the 4.1% death rate
seems to be unrealistic, because if one divides the
number of deaths by a more significant number of
tested individuals, the actual death rates go proportionally down. The pilot study conducted in
the city of São Paulo calculated an overall death
rate of around 0.95% (5).
The overwhelming majority of Brazilian
fertility centers, andrology laboratories, and sperm
banks are located in major cities, most of which have been profoundly affected by the SARS-CoV-2 pandemic. Also, reproductive urologists
are clustered in large cities. Thus, infertility patients living in these cities or traveling from other
areas to attend these facilities are at risk of getting
infected. Although the reported morbidity rate in
patients at reproductive age is low, there is a real
risk of patients and health care providers to spread the infection in the context of asymptomatic
viral shedding. Moreover, infected men present an
age-independent higher risk for adverse outcomes
and death (10). These observations are probably
related to the fact that men have more chronic
diseases than women of the same age, including
obesity, hypertension, heart conditions, diabetes,
and metabolic syndrome, all linked to higher se-

verity of manifestations (10). It is well known that
male infertility is associated with a diverse range
of general medical conditions, including hypertension (11), obesity (12), ischemic heart disease,
diabetes (13), and a broad range of cancers (14).
Thus, this population deserves special attention.
While it is critical for reproductive urologists and
fertility centers to continue to offer care to this
vulnerable population, it is also essential that all
efforts are undertaken to deliver services in a safe
environment (15). Equally important is to discuss
the possible adverse impact of SARS-CoV-2 on
male reproductive health.
SARS-CoV-2 and the genitourinary tract
The “cytokine storm” seems to be a central element in the pathophysiology of severe COVID-19. It relates to an excessive and uncontrolled
release of pro-inflammatory agents, commonly
seen in graft-versus-host situations, multiple sclerosis, pancreatitis, and multiple organ failure. Recent studies suggest that cellular and molecular
mechanisms contribute to the cytokine storm in
viral diseases (e.g., influenza and other respiratory
viruses, including SARS-CoV-1). However, its severity is overwhelmingly higher in SARS-CoV-2
because of the mechanisms involved in viral and
cell membrane fusion. Cytokines are a group of
proteins (e.g., interferons, interleukins, chemokines, tumor-necrosis [TNF], colony-stimulating
factors) used for intercellular signaling and communication, with autocrine, paracrine, and endocrine activity, having the capacity of launching
a wide array of intracellular responses through
receptor-binding in specific target cells (16).
The semen of healthy men contains a variety of cytokines with immunologic roles, including the regulation of T-cell response and macrophage activity. They are involved in immune
defense against genital infections; however, elevated levels of interleukin-1, 2 and 6 and TNF-alpha have been associated with defective steroidogenesis, poor semen quality, and male infertility
(17-19). Thus, these molecules work as protectors
of normal testicular function when released in
limited and controlled physiological conditions.
However, that balance is quickly transformed into
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a deleterious effect if higher amounts of many
classes of cytokines, including the transforming
growth factor (TGF) superfamily, are released (17).
A critical aspect of the SARS-CoV-2 infection for male reproductive health relates to
the virus cell-attaching mechanism. Angiotensin-converting enzyme 2 (ACE2) belongs to the
angiotensin-converting enzyme family of dipeptidyl carboxypeptidases, which is homologous to
human angiotensin 1 converting enzyme. ACE2
is a functional receptor for SARS-CoV-2 (19). A
remarkable finding is that the testes are ranked
second in the number of ACE2 receptors after the
lungs. SARS-CoV-2 enters the cell through ACE2
receptors via the spike-protein (S), which facilitates viral attachments to the surface of target cells
after priming by cellular proteases, in particular,
transmembrane protease serine 2 (TMPRSS2). The
‘S’ protein locates in the virus’s external surface
and interfaces with the cell by using a receptor-binding domain. This way, the virus can survive
by completing intracellular replication and then
releasing more viruses that will infect other cells
and tissues. In parallel, this process produces cytotoxicity, meaning that organs with higher viral
load and ACE2 receptors with TMPRSS2 expression are more prone to be heavily affected (e.g.,
kidneys and testes).
ACE2 receptors are also found in other reproductive structures and the bladder. Although
only a few reports found that orchitis might be a
consequence of both SARS-CoV 1 and 2, initial
autopsies of few patients who died from SARS-CoV-1 in China revealed a clear pattern of widespread germ cell destruction, few or no spermatozoon in the seminiferous tubules, thickened
basement membrane, and leukocyte infiltration
(20). Moreover, the numbers of CD3þ T lymphocytes and CD68þ macrophages were significantly increased in the interstitial tissue compared
with controls. The downside of this first publication it that no SARS viral genomic sequence was
detected in none of the testes analyzed by in situ
hybridization. However, immunohistochemistry
demonstrated abundant IgG precipitation in the
seminiferous epithelium of SARS testes, suggesting possible immune response as the cause for
the damage, but without real proof-of-concept

(20). Nevertheless, Duarte-Neto and co-workers,
in a recent paper using histology and RT-PCR for
SARS-CoV-2, identified systemic-organ involvement, including the lungs and testes (21). In this
report, two patients developed orchitis, confirmed
by ultrasound-guided minimally invasive autopsy
(MIA-US).
In another study, Pan et al. also reported signs suggestive of orchitis in 16% of SARS-Cov-2 infected patients (22). In their cohort of
34 patients, however, RT-PCR carried out 30 days
after disease recovery did not detect the virus in
the semen. By contrast, in a study involving 38
subjects with either acute infections or after recovery, Li et al. found the virus in the semen in
15.8% of individuals (23). While many questions
remain concerning the real risk of virus presence
in the seminal fluid, it seems prudent to exercise
the utmost precautions for sperm handling during
diagnostic testing (e.g., semen analysis) and treatments involving sperm handling, including intrauterine insemination (IUI), assisted reproductive technology (ART), and cryobanking.
Most enveloped RNA viruses remain viable in ultra-low temperature (e.g., influenza), and
although the risk of cross-contamination is minimal, practitioners should apply the precautionary principle (24, 25). It is important to stress
that liquid nitrogen cannot kill the coronavirus;
therefore, all efforts should be made to avoid contamination. The responsible use of ART, which
should drive the medical practice in this field, is
even more critical at this challenging time to safeguard the health of the couple seeking fertility, the
offspring, and future generations (26).
Given the observations above and the fact
that the ACE2 receptor is essential for spermatogenesis, sperm maturation, and spermiation in
physiological conditions (27), it seems sound to
assume that the SARS-CoV-2 poses a threat for
the male reproductive health. Thus, further research is warranted to understand its implications
to the male reproductive health as every organ/
tissue/cell that expresses ACE2 receptors, and the
serine protease TMPRSS2, is a potential target for
viral invasion, including the testis (28), the Leydig
cell (29), the spermatozoa (27) and eventually cells
dispersed in the seminal fluid (23).
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CONCLUSIONS
We reiterate that andrological services
and male infertility care cannot be considered low
priority during the current SARS-CoV-2 pandemic,
particularly for the most vulnerable patients, like
those with cancer, patients using immunosuppressive therapy, and the azoospermic/cryptozoospermic men under medical or post-surgical treatment
to improve spermatogenesis. Postponing care to
‘time-sensitive’ male infertility patients could permanently compromise the prospects of biological
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value of the recently issued practice recommendations but also firmly believe they should be strictly applied in Brazilian healthcare facilities that
have restarted-or are planning to restart- delivery
of relevant services. Dedicated certified andrology laboratories are best prepared to deliver both
diagnostic and therapeutic services in a safe environment -during an emergency like the current
one and also at normal times. We should continue
to look critically and objectively at the rapidly
growing SARS-CoV-2 evidence and investigate
the implications of the virus to male reproductive
and sexual health.
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COMMENT

In this interesting paper, Dr Jiasian Teh and colleagues at Austin Hospital from University
of Melbourne, raise an important theme these days. The quality of health information on the internet, especially in penile cancer. Where one of the main factors related to delay in seeking help
is due to misinformation (1).
We have recently witnessed a large number of fake news in many areas, including health,
leading people to fear or distrust treatments and vaccines (2).

In the analysis, the authors compared the quality of information about penile cancer on the internet
and to compare the quality of information from developed countries with developing countries.
They assess 750 websites in English, French, German, Spanish and Portuguese. And two independent examiners analyzed the first 150 in each language, using the key word ‘penile cancer’ in all languages.
The Health on the Net (HON) principles were applied to websites using the Google search engine
imbedded with HON toolbar, and the examiners search for HON accredited websites.
Of the 750 websites analysed, 10.4% were HON accredited. There were significantly more HON accredited websites in English and French compared with Portuguese (P = 0.009 and P = 0.0007). A total of 45%
of websites were sponsored by Commercial enterprise and 27% were sponsored by Government organisations.
The authors concluded that there is A lack of validation of penile cancer internet resources should
be appreciated by clinicians. And more importante in our opinions is that there is a discrepancy in the
quality of websites between languages, with significantly more resources available in the developed world.
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Limited available web resources in Spanish and
Portuguese contribute to disparities in information
access and disease outcomes.

So, we should work to improve the quality
of medical information in our language and combat fake news.
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COMMENT
In this interesting paper, Dr Barua and colleagues at Gauhati Medical College Hospital, India, prospectively investigated the role of Diffusion-Weighted Magnetic Resonance in assessing the characteristics
of the primary penile tumor and its correlation with the presence or absence of lymph node metastases.
Lymph node metastasis in penile cancer is one of the most important prognostic factors (1). And
finding ways to predict the risk of developing metastasis may be crucial for a better therapeutic approach
and selecting candidates for lymphadenectomy.
In this study they evaluated 26 patients with penile tumors with Diffusion-Weighted Magnetic
Resonance Imaging (DWMRI) and the apparent diffusion coefficient (ADC) values of primary tumor were
compared with histological characteristics after surgical lymph node dissection. The inclusion criteria comprised of all carcinoma penis with non-palpable inguinal LN and normal sized LN on imaging.
The mean ADC values for grade 1, grade 2 and grade 3 were 0.89 × 10-3, 0.82 × 10-3 and 0.80 ×
10-3 mm2/s, respectively. The ADC value of < 0.95 × 10-3 mm2/s was positively correlated with pathological LN presence within normal sized LN. With mean ADC value of 0.87 × 10-3 ± 0.11 × 10-3 mm2/s, sensitivity and positive predictive values for primary penile cancer were 100% and 84.61%, respectively. The
sensitivity and specificity of predicting LN metastasis by DWMRI were 87.22% and 80.90%, respectively.
These interesting findings raise the possibility that DWMRI may prove to be a useful test in selecting patients not to undergo lymphadenectomy in the future. However, studies with larger series are necessary to prove this hypothesis.
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COMMENT
In this original research Dr. Afonso Morgado and cols. highlighted the need for continuous medical
education on general practitioner (GP) level regarding sexual dysfunction in Portugal. What is the importance and role of the general practitioner in the management of erectile dysfunction (ED)?
It is important to remember that ED is a high prevalent disease and GP represent an important step
in men’s health care. First, because ED is considered an independent cardiovascular risk marker (1). Second,
because represents an opportunity to identify hidden risk factors and also to modify and improve daily
habits (2). And third, because ED causes a huge suffering and loss of men´s quality of life. So it is important
that GP could be able to identify properly and treat ED accordingly to best practice (3).
They assessed 200 men diagnosed by GP with Erectile Dysfunction (ED) that were refereed to specialized urology care. 115 were included. There was an important misdiagnosis of ED with 22.3% and the
main reason was the presence of premature ejaculation. Only 33% had taken PDE 5 inhibitors. Less than
50% had been prescribed with the highest dose of PD5i. Almost 80% were considered with low cardiovascular risk.
Nowadays when the pharmaceutical industry is no more investing time and money to improve ED
awareness among general practitioners, it is important that this gap could be fulfilled by non-profitable
agencies/organizations to guarantee continuous medical education. Especially in undeveloped countries
that do not have a health public system so organized as Portugal does.
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COMMENT
In this interesting paper Dr. Neal Patel and colleagues from New York presented an analysis of
SPARCS (New York State Department of Health Statewide Planning and Research Cooperative) database for
men who underwent inflatable penile prosthesis and/or artificial urinary sphincter insertion between 2000
and 2014.
Compared with men who received a penile prosthesis alone those with a penile prosthesis and an
artificial urinary sphincter (not necessarily done at the same surgery) had a higher likelihood of undergoing
inflatable penile prosthesis reoperation at 1 year (OR 2.08, 95% CI 1.32-3.27, p <0.01) and 3 years (OR 2.60,
95% CI 1.69-3.99, p <0.01).
The authors concluded that combined inflatable penile prosthesis and artificial urinary sphincter
insertion portends a higher likelihood of inflatable penile prosthesis reoperation at 1 and 3 years. However,
artificial urinary sphincter outcomes remain comparable.
These data are in opposition to 2013 publication on Journal of Urology by Dr. Segal and cols. (1)
retrospectively reviewed the records of 55 combined procedures that were performed from 2000 to 2011 and
concluded that dual implantation (DI) was feasible without an increased risk of adverse outcomes compared
to implantation of a single prosthesis. And also contradict a 2019 publication in Urology by Dr. Boysen
and cols. (2) where, with the biggest number of cases (all over 65 years old), dual implantation does not
adversely affect perioperative complications or device survival relative to placement of either device alone.
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One important limitation of all cited articles is the lacking on data concerning factors that
could influence outcomes in prosthetic surgery
such as surgeon volume, operative time, or antibiotic selection. And also the use of reoperation
as a surrogate for device survival, since someone
may elect not to undergo revision surgery despite
mechanical failure.

The decision to treat a man with DI or staged
procedure is impacted by many factors including safety and durability, but patient preference and costs
are essentials issues. A small retrospective study (3)
compared 15 men treated with DI and 8 treated with a
staged approach. The men treated with staged device
placement “would have chosen a single procedure...
if asked again.” Let’s wait for more robust evidence.

CONFLICT OF INTEREST
None declared.

REFERENCES
1.

2.

Segal RL, Cabrini MR, Harris ED, Mostwin JL, Bivalacqua TJ,
Burnett AL. Combined inflatable penile prosthesis-artificial
urinary sphincter implantation: no increased risk of adverse
events compared to single or staged device implantation. J
Urol. 2013;190:2183-8.

3.

Boysen WR, Cohen AJ, Kuchta K, Park S, Milose J. Combined
Placement of Artificial Urinary Sphincter and Inflatable
Penile Prosthesis Does Not Increase Risk of Perioperative
Complications or Impact Long-term Device Survival. Urology.
2019;124:264-70.
Perrouin-Verbe MA, Chartier-Kastler E, Even A, Denys P, Rouprêt
M, Phé V. Long-term complications of continent cutaneous
urinary diversion in adult spinal cord injured patients. Neurourol
Urodyn. 2016;35:1046-50.

ARTICLE INFO

Valter Javaroni, MD
Departamento de Andrologia,
Hospital Federal do Andaraí Rio de Janeiro,
Rio de Janeiro, RJ, Brasil
E-mail: drjavaroni2000@yahoo.com.br

Valter Javaroni
http://orcid.org/0000-0003-3877-0601

Int Braz J Urol. 2020; 46: 1096-7

1097

Vol. 46 (6): 1098-1099, November - December, 2020
doi: 10.1590/S1677-5538.IBJU.2020.06.08

UPDATE IN
UROLOGY
PROSTATE CANCER

Head-to-head Comparison of Transrectal Ultrasoundguided Prostate Biopsy Versus Multiparametric Prostate
Resonance Imaging with Subsequent Magnetic Resonanceguided Biopsy in Biopsy-naïve Men with Elevated Prostatespecific Antigen: A Large Prospective Multicenter Clinical
Study
Marloes van der Leest 1, Erik Cornel 2, Bas Israël 1, Rianne Hendriks 3, Anwar R Padhani 4, Martijn
Hoogenboom 1, et al.
1
Department of Radiology and Nuclear Medicine, Radboud University Medical Center, Nijmegen, The Netherlands; 2 Department
of Urology, Ziekenhuis Groep Twente, Almelo-Hengelo, The Netherlands; 3 Department of Urology, Radboud University Medical
Center, Nijmegen, The Netherlands; 4 Paul Strickland Scanner Centre, Mount Vernon Cancer Centre, Northwood, UK

Eur Urol . 2019 Apr;75(4):570-578.

_____________________________________________
DOI: 10.1016/j.eururo.2018.11.023. | ACCESS: 10.1016/j.eururo.2018.11.023

Felipe Lott 1
Instituto Nacional do Câncer – INCA, Rio de Janeiro, RJ, Brasil
_______________________________________________________________________________________
1

COMMENT
The use of multiparametric magnetic resonance imaging (mpMRI) reduces the insignificant and increases the significant prostate cancer detection (1).
This is level 1a evidence study included patients between 50-75 yr with a PSA > 3ng/ml. All men underwent mpMRI.
The results shows that the mpMRI pathway is noninferior to the ultrasound guided biopsy pathway
in discover significant prostate cancer (sPCa) and is superior for detecting fewer insignificant cancers. So, it
supports a no immediate biopsy approach for men with a non-suspicious mpMRI, missing only 4% of sPCa
and avoiding 2.9% of complicated sepsis related to biopsy. This trial showed 2 times avoidance biopsy rates if
compared with the PROMIS and the PRECISION trials (2, 3).
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COMMENT
Due the low alpha/beta ratio, the hypofractionation of the external radiotherapy treatment of prostate
cancer can increase the therapeutic ratio and reduce the health-care cost and improve the patient comfort. It
can be done by moderate hypofractionation (using 2.4 – 3.4 Gy) or by ultra-hypofractionation (at least 5 Gy
per fraction) (1-3).
This phase 3 non-inferiority randomized trial is the first to report on the efficacy and side-effects on
ultra-fractionation compared with conventional and has the PSA relapse and clinical failure as primary endpoint. The most relevant secondary endpoints were the overall survival and prostate cancer-specific survival
and the median follow-up time was 5yr.
The ultra-hypofractionation was non-inferior to the conventional fractionation (HR 1.002) and no significant differences were found in terms of relevant urinary or gastrointestinal toxicity.
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Solitary kidney and thirteen (13) tumors: Laparoscopic
radical nephroureterectomy, bench ex-vivo nephronsparing surgery and auto-transplantation
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_______________________________________________________________________________________
INTRODUCTION
Renal autotransplantation is a rare, safe
and effective surgical procedure for the treatment
of complex urological conditions and used in selected patients (1).
For single kidney tumors, multiple bilateral tumors and in impaired renal function patient
tumors, it is mandatory to preserve as many nephrons as possible. This goal can be achieved either by the laparoscopy or open approaches. In a
small proportion of patients with complex tumors,
in situ tumor resection is not feasible. In such situation, ex-vivo tumor resection and autotransplantation are advocated. The main reason for perform
a kidney autotransplantation is to preserve renal
parenchyma (1-4).
Patients with organ-confined kidney tumors, nephron-sparing surgery improves life expectancy compared to radical nephrectomy, due to
a reduced rate of non-cancer associated mortality
while being oncologically safe (5).
Case Presentation
A 44-year-old man with several tumors in
a left solitary kidney was referred to our team. He
was healthy, with no weight loss. Laboratory tests
showed serum creatinine 1.30mg/dl, elevated se-

rum C-reactive protein, and erythrocyte sedimentation. Reported one sister and tree uncles operated with renal tumor, two of them with bilateral
tumors.
He had a right open radical nephrectomy
four months before for a big Kidney tumor. Pathology reported a pT2bN0Mx multifocal Papillary
Renal Carcinoma with 20.2 x 11.6cm and invasion
of the capsule and collector system.
Ultrasound (US), computed tomography
(CT) and MRI showed in the solitary left kidney
at least eleven renal tumors, the largest entirely
exophytic with 4.2cm at the upper pole and 4.7cm
and 3.7cm at the lower pole. No central tumors or
involvement of the renal sinus, renal vein or cava
vein. No lymphadenomegaly or metastases in abdomen or thorax (Figure-1).
We discussed with the patient the options:
a definitive laparoscopic radical nephrectomy, hemodialysis and kidney graft several years later or
a planned conservative surgical procedure. He decided for the conservative approach.
A planned left transperitoneal laparoscopic radical nephroureterectomy was performed.
After complete release of the kidney, the artery
and the vein were proximal doubled clipped by
polymer clips and cut off. The ureter was cut at
crossing iliac vessels level. The kidney was withdrawn with an iliac fossa incision, was kept in
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Figure 1 - MRI report - solitary left kidney - at least eleven renal tumors.

ice slush and perfused with a continuous cold storage transplant solution. With ultrasonography aid, a
bench nephron-sparing surgery was performed and
all tumors resected or enucleated to maximally preserve the normal parenchyma. The incised calyxes
were repaired and a meticulous reconstruction of
the kidney with absorbable sutures and hemostatic
booster interposition made. It was spent 105 minutes to resect and to reconstruct (Figure-2). During the
bench surgery the patient was repositioned in the
dorsal decubitus and a hemodialysis catheter was inserted in the subclavian right vein. With a Gibson
right incision an autotransplantation was performed.
Reconstructed kidney was autotransplanted in the
retroperitoneum and the vascular axis was anastomosed in the external iliac vein and artery. The ureter
was implanted in the bladder by an extravesical Lich-Gregoir antireflux procedure with a double J stent.
A Penrose drain was left in place.
Hemodialysis was necessary daily in the
first week. On the 9th post-op a great urinoma collection forced a reoperation and a suction silicon

drain was left. The patient was discharged on the
19th post-op with a high debit urinary fistula. He
was in good physical and health condition. The
fistula closed spontaneously on the 40th post-op
and the double J stent was withdrawn.
Thirteen portions of the kidney were resected or enucleated. The anathomopathological
report a multifocal Papillary Renal Carcinoma
types 1 and 2: Cromophilus (Figure-3).
The serum creatinine was monitored and
dropped down progressively. It was 2.76mg/dl in
the 30th post-op and 1.74mg/dl in the 60th post-op. No other complications occurred. No relapse
tumors in abdomen MRI made on the 4th, 8th and
12th months post-op were observed. On the 13th
month post-op he has good health, takes a normal
life, and the creatinine is 1.69mg/dl.
DISCUSSION
Kidney autotransplantation was first performed by Hardy in 1963 for high ureteral injury (6).

Figure 2 - Kidney reconstructed ready to autotransplantation.
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Figure 3 - Gross appearence of papilary renal cell
carcinoma: Thirteen (13) tumors ranging from 1.10cm to
6.10cm on the major axes.

After this landmark surgery, autotransplantation has been described for renal artery disease, complex urological reconstruction, upper
ureteral tumors, extensive renal parenchymal tumor (1, 3).
The term bench surgery is used to describe
reconstructive surgery on diseased kidneys receiving crystalloid perfusion outside the body.
No large series is published in literature
about solitary kidneys and autotransplantation
surgery and limited outcomes were reported.
Patients with tumor-bearing solitary kidneys have great benefit from organ-sparing approaches avoiding the need of long-term hemodialysis.
Studies reported by Dialysis Outcomes and Practice
Patterns Study consistently show a marked difference in crude mortality between different Countries. In 2003, DOPPS reported the crude 1-yr mortality rates were 6.6% in Japan, 15.6% in Europe,
and 21.7% in the United States (7).
In the oncological setting, recurrence rate
and few complications were reported in this technique in patients with renal or ureteral tumors.
In three cases of bilateral tumors and three with
solitary kidney treated with retroperitoneal laparoscopic nephrectomy, bench surgery and autotransplantation only one patient died with multiple metastasis after 18 months (8).

One of the largest series of laparoscopic
nephrectomies for autotransplantation was reported by Tran et al. in 2015 including 52 patients with more than 90% success rate over a
6-year follow-up length of time (9). Recurrence
may occur, even after negative surgical margins
at ex vivo tumor excision. It occurred in 4 (50%)
of eight cases in complex centrally located renal
tumors: 3 renal cell carcinoma (RCC) and 1 urothelial (CIS) renal tumor. The single death in this
group was the patient with urothelial CIS, who
died after tumor progression 2 years after the autotransplantation (9).
In 12 patients with complexes renal tumors undergoing radical nephrectomy and autotransplantation (five cases of renal cell carcinoma - RCC, five cases of upper urinary tract
carcinoma - UTUC, one case of renal metastasis,
one nephroblastoma), it was observed the following oncological outcome: recurrence or metastasis, five cases; tumor-related death, two cases;
RCC progression, one case; RCC or UTUC local
recurrence four cases. All patients who died had
functioning kidneys (10).
Laparoscopic renal nephrectomy for autotransplantation provides an opportunity to decrease morbidity. Fabrizio et al. performed the first
laparoscopic nephrectomy with open autotransplantation (11).
In conclusion, ex-vivo nephron-sparing
surgery for renal tumor is a feasible option in especial situations. Laparoscopic approach should
be used whenever it is possible to reduce the morbidity of the procedure. Bench surgery and autotransplant offer several advantages over the anephric condition with renal replacement therapy
and it should be considered after discussing with
the patient.
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Retroperitoneoscopic ureterolithotomy to treat large
ureteral stones in the proximal ureter
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ABSTRACT									

_______________________________________________________________________________________
Introduction: Retroperitoneoscopic ureterolithotomy emerged as an option for the extraction of large stones in the
proximal ureter, offering short convalescence and low rates of residual fragments.
Materials and methods: We describe the case of a 50-year-old male, who presented at our emergency department with
right flank pain for 15 days without fever. He had a past medical history of nephrolithiasis. A non-contrast computed
tomography (NCCT) evidenced a stone with 1.5cm and 1200HU in the right proximal ureter associated with ipsilateral
hydronephrosis. A retroperitoneoscopic ureterolithotomy was planned.
Results: The surgery was performed under general anesthesia, with the patient in 90o left lateral decubitus. Retroperitoneal
space was created with blunt finger dissection. Three ports were used and the operative time was 60 minutes. Foley
catheter was removed the morning after the procedure and the drain 8 hours later. The patient was discharged in the first
postoperative day. Double J catheter withdrawal was done 4 weeks after surgery. No intraoperative or postoperative (90days) complications were recorded. Control NCCT demonstrated the complete removal of the ureteral stone.
Conclusion: The retroperitoneoscopic approach is an effective alternative to treat large proximal ureteral stones.
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Videoendoscopic gracilis muscle flap (VEGMF): A new
minimally invasive technique for rectovesical fistula closure
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ABSTRACT

_______________________________________________________________________________________
Fistulas between the rectum and the bladder have different etiologies, they may be congenital, acquired, or
iatrogenic. Symptoms such as pneumaturia, fecaluria, and the passage of urine through the rectum are often alleviated
by fecal and urinary diversion.
The interposition of a flap of gracilis muscle is a technique that is very successful, but the conventional dissection
of this flap involves a very large incision and a worse aesthetic result.

INTRODUCTION
Prostate cancer is one of the most common
malignancies that endanger geriatric males. Its global
incidence rate ranks second among those of all male
malignancies. In 2012, there were approximately 1.1
million new cases of prostate cancer in the World (1).
The occult onset of prostate cancer has no or unapparent symptoms in the early stage. Besides, tumor metastasis remains the main obstacle for prostate cancer
treatment and the main cause of death (2).
OBJECTIVES
To present a new minimally invasive technique for the dissection and transposition of
a gracilis muscle flap (VEGMF) for the correction of rectovesical, rectovaginal and rectourethral fistulas.

MATERIALS AND METHODS
Case report: A 75 years old male, with
rectovesical fistula, with a history of laparoscopic radical prostatectomy in May 2018, with
perforation of the rectum and immediate closure in 2 planes, with subsequent fistula development, with subsequent colostomy. The patient
was submitted to conventional perineal fistula
closure and (VEGMF) as a graft between reconstructed planes to prevent recurrence.
Surgical technique (VEGMF)
1 - External rotation of abducted limb
2 - Identification by palpation of gracilis
muscle and insertion tendon
3 - 2.5cm incision above of gracilis insertion tendon
4 - External dissection and tendon repair
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5 - Single port placement
6 - Optical blunt dissection between skin
and gracilis muscle
7 - Co2 Insuflation (10-15mmHg)
8 - Dissection of gracilis muscle with ultrasonic energy under optical vision as far as possible
9 - Removal of single port and external
cutting of gracilis tendon
10 - Single port replacement and insuflation
11 - Grasped divided gracilis tendon is carried near to perineal incision
12 - Kelly forceps passed under the skin
through perineal incision to grasped gracilis
13 - Exteriorization of gracilis muscle flap
by the perineal wound without any tension, preserving the major vascular pedicle
14 - Interposition between bladder and rectum
15 - Muscle flap fixation

RESULTS
Surgical time: 240 min, without clinical complications, 3 days of hospital stay, urethrovesical catheter removal at day 30, with
cystoscopy, checking the closure of the fistula,
reconstruction of the gastrointestinal tract without complications or fistula recurrence.
CONCLUSIONS
This technique is a feasible and effective
method for the treatment of rectourethral fistula, providing a viable tissue flap between the
rectum and the bladder. This procedure seems
to be associated with low morbidity and best
cosmetics results in comparison with conventional technique.
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Vaginal sparing in laparoscopic radical cystectomy for
females: feasibility and technical notes
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INTRODUCTION
Anterior pelvic exenteration with urinary diversion (UD) and extended lymphadenectomy is the
standard procedure for invasive tumors of the bladder in women (1), resulting in 52% of female sexual
dysfunction after the procedure (2). Less radical techniques with pelvic organ preservation are viable
alternatives in selected cases such as sexually active
women with early-stage neoplasms (3). Although still
with preliminary data, these techniques seem to respect the foundations of the TRIFECTA principle (2).
The objective of this video is demonstrate a laparoscopic surgical technique used by our team for the
vaginal and sphincter complex preservation during
radical cystectomy (RC) with UD.
CASE REPORT
A 50-year-old female patient who was sexually active, and diagnosed with pT2 high-grade
urothelial carcinoma (UC) associated with carcinoma in situ, located in the anterior wall bladder.

She underwent laparoscopic RC and orthotopic UD
with preservation of the lower three-fourths of the
vaginal duct and urethral sphincter complex. The
surgical extirpating time was 180min, with and estimated 400mL of bleeding. The pathological finding revealed high-grade UC with free margins. She
evolved without serious complications, early diurnal urinary continence, and vaginal intercourse at
5 months after the procedure.
CONCLUSIONS
Vaginal preservation by minimally invasive techniques is a real option with positive impact
on the quality of life with better urinary and sexual
functional outcome when compared with other radical techniques. Although robotic surgery is currently gaining ground in this scenario, laparoscopic
surgery is still a viable option in the Robotic era, in
places of low income.
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Open pediatric ureterocelectomy with associated calculus
excision and ureteroneocystostomy
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ABSTRACT									

_______________________________________________________________________________________
Introduction: Pediatric ureteroceles have a cited incidence at autopsy between 1 in 4000 and 1 in 500. In some cases,
a calculus may be associated with the ureterocele. This case presentation and surgical video highlights successful
management of an intravesical ureterocele and calculus using an open approach.
Patient and Method: A 12 year old male presented to our clinic with irritative LUTS, incomplete emptying, and intermittent
incontinence. A urinalysis was positive for blood and follow-up renal ultrasound revealed a 3cm ureterocele with a 1.5cm
diameter calculus. Using an open, transabdominal approach, the ureterocele was incised and the calculus was removed.
The ureterocele sac was excised at its junction with the bladder, and the distal ureter was released. In a Cohen crosstrigonal approach, a ureteroneocystostomy was then completed.
Results: Our patient tolerated surgery well, and was discharged on post-operative day one. Bladder ultrasound at three
months revealed resolution of the ureterocele.
Conclusion: With a post-operative course comparable to robotic surgery, open ureterocelectomy is an important approach
that may be utilized in management of complex ureteroceles.
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Beyond traditional frontiers: robotic total pelvic
exenteration
______________________________________________
_ ______________________________________________
Ashwin Sunil Tamhankar 1, Harit Chaturvedi 2, Gagan Gautam 2
1
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2

Max Institute of Cancer Care,

New Delhi, India

ABSTRACT

_______________________________________________________________________________________
Introduction: Total pelvic exenteration with permanent fecal and urinary diversion is a rare, extensive and morbid surgical
procedure reserved for locally advanced soft tissue tumors arising in the pelvis. A robot assisted approach with intracorporeal
diversion has the potential advantage of decreasing the morbidity of this procedure, but has not been well described in literature.
Materials and Methods: Using a da Vinci Xi® system, robot assisted total pelvic exenteration with intracorporeal diversion was
performed in a 49 year old gentleman with a 13.1 x 9.6cm soft tissue sarcoma in pelvis. The salient steps involved sigmoid colon
transection after high ligation of inferior mesenteric artery, control of posterolateral pedicles, opening of endopelvic fascia, apical
dissection of urethra and completion of posterior dissection over presacral fascia to extract the specimen through a simultaneous
perineal approach, extended pelvic lymphadenectomy and intracorporeal ileal conduit creation.
Results: Console time, blood loss and length of stay were 410 minutes, 400cc and 9 days respectively. He had a minor complication in
the form of lymphorrhea from perineal wound which resolved on Foley drain placement per urethra. Histopathology revealed
epithelioid leiomyosarcoma with muscle invasion in bladder and rectum, resected with negative margins (pT2N0R0). All 32
lymph nodes were negative for metastases.
Conclusion: Robotic approach to total pelvic exenteration is safe, feasible and replicates the principles of open oncological
surgery while carrying the potential of decreasing the morbidity of this otherwise extensive surgery. This procedure is greatly
facilitated by a thorough preoperative treatment planning by a multidisciplinary team.
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Simultaneous laparoscopic bilateral nephrectomy in
polycystic kıdney disease using same trochars placed in the
midline
_______________________________________________
Necmettin Penbegul 1
1

Department of Urology, Yalova Atakent Hospital, Yalova, Turkey

_______________________________________________________________________________________

INTRODUCTION
To present Simultaneous Laparoscopic Bilateral
Nephrectomy in massive renal sized autosomal dominant
polycystic kidney disease (ADPKD) using midline trochar
approach. According to the literature, our technique has
provided use of least trochar number during this surgery.

PRESENTATION
The patient was a 59-year-old female with a history of endstage renal disease requiring dialysis due to
dominant polycystic kidney disease. We planned to perform bilateral nephrectomy due to the right renal mass.
The patient was placed in the right lateral decubitus position for a left nephrectomy under general anesthesia. On
the right lateral decubitus position 3 trochars were used.
One umblical and 2 paraumblical trochars which were
5cm far from umblicus were located in the midline. Left
nephrectomy was completed and left kidney was left inside the abdomen. Then the patient was repositioned to
the left lateral decubitus position for right nephrectomy.
Same 3 trochars were used but additionally a trochar was
added for liver retraction during right nephrectomy. After
right nephrectomy was completed a midline incision was
made just below the umbilicus between two trochars. Both

surgical specimens were then removed through this incision. Abdominal wall incision was closed using standard
procedure. Drain catheter was performed through the supraumblical trochar site.

RESULTS
Bilateral laparoscopic nephrectomy was successfully completed without surgical complications by using a
total of 4 trochars. Three of these trochars were the same
used for both kidney surgeries. Postoperatively, the patient
was discharged without any complications. Pathology of
the renal mass was clear cell renal cancer (pT2aNxMx).

CONCLUSION
Our technique showed that the placement of the
trochars in the midline allows for Simultaneous Laparoscopic Bilateral Nephrectomy in autosomal dominant
polycystic kidney disease by same trochars and removal of
the kidneys from the same incision. This technique leads
to fewer trochars, single incision and superior cosmesis.
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Urethroplasty with tunica vaginalis flap for correction
of a rare complication of indwelling catheterization: the
kippered urethra
_______________________________________________
Fernando S. da Silva Filho 1, José Anacleto D. de Resende Junior 1, Daniel S. Juraski 1, Luciano A.
Favorito 1
1
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ABSTRACT									

_______________________________________________________________________________________
Purpose: Kippered urethra is a rare complication of chronic indwelling catheterization (CIC) (1). In this condition, the
urethral reconstruction is a challenge owing to local tissue scarring and a paucity of adjacent healthy tissue. The use
of flaps is very important to protect the suture line and avoid fistulas (2). The aim of this video is to present for the
first time a technique of urethroplasty with the use of a tunica vaginalis flap (TVF) to correct a kippered urethra in a
patient with neurogenic bladder and CIC.
Materials and Methods: A 46 years old male, with neurogenic bladder after a spinal cord trauma in 2013 and CIC
developed a kippered urethra, with urethral and skin ventral erosion in the middle portion of the penile shaft. For
reconstruction, a fusiform incision was made around the urethral erosion. After dissection and mobilization of the
urethral margins, urethral tubularization was performed in a 2 planes continuous suture of its margins with 4-0 PDS.
Luminal diameter was calibrated with a 16 fr Foley catheter. The next step was the access of the left testicle by a
subcutaneous tunnel and confection of a 5cm vascularized TVF. This tissue was used to cover the urethral suture.
Results: The patient was discharged after 48h and had no complications. Foley catheter was removed in the 10th
postoperative day. Uroflowmetry was not performed because the patient didn’t have spontaneous miction. After 8
months of follow-up the patient didn’t report difficulties in intermittent self catheterisation. There were no changes
in the final aesthetic of the penis, except for the scar. Regarding the patient’s sexual activity, as he maintained sexual
abstinence due to erectile dysfunction and paraplegia, this outcome was not evaluated.
Discussion and Conclusion: Penile urethral erosions are rare, but a potential complication of CIC (3). A standardised
approach for repairing is not yet available. There is a high concern about the superposition of the suture lines, which
could increase the risk of fistula formation. TVF is useful for hypospadia correction (4-6), and we believe that the same
results will be obtained with the use of this flap in urethral erosions.
Regarding the lack of skin on the ventral side, this was not a problem in this case, considering that the primary closure
was carried out without complications. We have records of 4 similar cases in which we performed the same technique.
In all of them, the primary closing was possible with the foreskin itself. As far as we know, there are no reports about
the use of this technique in cases of urethral erosion after CIC.
In conclusion, a urethroplasty with TVF technique may be a viable method for repairing penile urethral erosions, but
further studies are required.
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Ga-68-PSMA PET/CT ? or PET/MRI ?, Mp-MRI ? in diagnosis
and radiotherapy planning in a patient with prostate cancer
_______________________________________________
___
____________________________________________
Yasemin Benderli Cihan 1
1

Department of Radiation Oncology, Kayseri City Hospital, Turkey
To the editor,

Prostate cancer (PC) has a highly variable clinic. It can remain for an extended period of time
without any findings, as well as shows an aggressive course. Early diagnosis is very important. The most
important diagnostic methods used in the PC are digital rectal examination, transrectal ultrasonography
and prostate specific antigen (PSA) values. The exact diagnosis is made by histopathology (1). The correct
staging of the PC is very important as it directly affects the treatment decision and patient management.
Currently, staging tests are not recommended since the risk of metastasis is low in patients with low risk
compared to D’Amico risk classification. It is recommended that patients in the middle-high risk group
be performed by abdominal computer tomography (CT) or magnetic resonance imaging (MRI) with bone
scintigraphy for staging (2-4).
Since the 1980s, MRI has been used in the evaluation of the prostate gland and its surrounding
structures among radiological diagnostic methods. It was originally used for staging in patients with
PC diagnosis, and for determining invasion and lymph node metastases. Conventional MRI examinations (especially T2-weighted examinations) are the basic method for detecting PC, but they have
high sensitivity but low specificity (2). In recent years, new software and techniques in MRI technique
have made progress in anatomical, functional and physiological evaluation. Thus, the evaluation has
increased sensitivity and specificity. In addition to high-resolution T2A examinations, dynamic, diffusion and MRI spectroscopies have been added to the diagnosis of PC. The MRI technique performed
by adding at least two functional MRIs to the T2A sequences is called Multiparametric MRI (Mp-MRI).
This method is the most commonly used technique for prostate imaging today. It is especially recommended to use MRI device with 3 Tesla main magnet power in imaging. Compared to 1.5T tesla devices, the signal-to-noise ratio, temporal and spatial resolution are higher in 3T devices. Biopsies can be
taken from the lesion described in the light of Mp-MRI, and this reduces false negative rates (4-6). One
of the most important benefits of Mp-MRI is its extraprostatic extension and local recurrence. Because
the extension outside the capsule and the seminal vesicle involvement counted in the extraprostatic
extension criterion are independent pathological criteria that increase the risk of local recurrence, progression and death. The probability of local recurrence in these cases considered high risk is 40-50%
(6, 7). According to the meta-analysis of 5681 cases by de Rooij et al; in extracapsular invasion, MRI
sensitivity and specificity were found to be 57% and 91%, respectively (2). In a study by Pokorny et
al. they compared transrectal ultrasound guided biopsy and MP-MRI guided biopsy. They found that
the MP-MRI examination reduced the biopsy requirement by 51%. They also reported that the MP-MRI examination reduced the clinical significance of low prostate cancer by 89.4% and increased the
detection of medium / high risk prostate cancer by 17.7%. (3). In a review, it is stated that Mp-MRI is
found to be highly specific and highly sensitive in detecting local recurrences and in the diagnosis of
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bone and nodal metastasis, even in patients with
low PSA levels (0.3-0.5 ng / mL) (5).
Ga-68 PSMA (Prostate Specific Membrane
Antigen) PET / CT and PET / MRI examination,
which has been on the agenda in recent years,
shows promising results and is predicted to be
effective in improving the management of patients with prostate cancer (1, 6, 7). PET / MRI
works on the basis of developing fusion of PET
with Mp-MRI for diagnostic purposes in oncological applications. PET / MRI reporting requires
higher experience than PET-CT. Because these
devices are expensive, they are used in a limited
number of academic centers. Instead, fusion Ga
68 PSMA PET and abdominal MRI images made
at different times are thought to be guiding. MRI
evaluates soft tissue involvement and bone lesions, while PET provides biological information
about cancer; it is superior in distinguishing the
residual-recurrent tumor (6-8). In the study, Mp-MRI is found superior in terms of resolution to CT
and PET / CT in the “T” staging of primary prostate malignancies (7). Kitajima et al. report that
Mp-MRI is superior in their study involving 115
patients and compared 11C-choline PET/CT and
Mp-MRI imaging in detecting recurrent prostate
cancer after radical prostatectomy (8).
The treatment options created according
to the risk groups in PC treatment according to
D’Amico risk classification include hormonal
therapy, external radiotherapy (RT), brachytherapy and radical prostatectomy. In recent years,
the use of RT has increased significantly in PC
therapy. Non-invasive imaging methods used in
multiparametric MRI, 68 Gallium PSMA PET / CT
and PSMA PET / MRI in the diagnosis and post-treatment follow-up of PC have been preferred in
recent years (1, 5, 6, 9). In treatment planning, it is
not clear which imaging method to prefer and its
superiority from each other. In a study comparing
PSMA-PET / CT and Mp-MRI in determining gross
tumor volume in patients who planned to have
radiotherapy after radical prostatectomy, Betterman and colleagues found that the median tumor volume was smaller than Mp-MRI (p <0.05).
Sensitivity and specificity were 86% and 87% for
PSMA-PET, 58% and 94% for Mp-MRI. As a result, it was reported that determining RT tumor

volume is more important than PSMA-PET/CT
(6). Jambor and colleagues compared 18F-FACBC
PET/CT, PET/MRI and Mp-MRI to their potential to
detect intraprostatic disease and pelvic lymph nodes in terms of detection and characterization of
PC in patients undergoing radical prostatectomy.
It was not seen that all three tests had superiority
in diagnosis. Also, PET / MRI and Mp-MRI were
unable to detect pelvic lymph node metastases
less than 8 mm. They stated that 18F-FACBC PET
/ MRI should be preferred in primary tumor detection and focal ablative therapeutic approaches
are planned (4). In another study, the reliability of
68Ga-PSMA-PET/ CT, CT and PET / CT prostate
cancer was investigated which of the tests performed to make radiotherapy decision. They reported
that 68Ga-PSMA-PET/CT is more sensitive in lesion detection compared with conventional CT (9).
As a result, prostate cancer is a cancer that
can be extremely heterogeneous. It can remain silent for a long time, or behave very aggressively.
Therefore, it is important to be able to determine
the tumor behavior as well as the diagnosis. Because excessive increases in diagnosis cause diagnosis and excessive treatment of tumors that are
clinically insignificant, which may remain silent
for many years, these can be prevented by distinguishing clinically insignificant cancers and cancers that may progress aggressively. Today, in the
diagnosis, it has been found that the use of PSA
and derivatives used in conjunction with digital
rectal examination reduces prostate cancer-specific mortality, while the number of biopsies has
increased by 70-80%. This has led to the need for
advanced imaging methods, reducing the number
of biopsies and leading to targeted biopsies. One
of the advanced imaging methods, 68 Ga PSMA
PET / CT, PET / MRI or Mp-MRI has an important
place in diagnosis, staging and treatment planning in prostate cancer. Currently, it is not known
which imaging technique is superior and that it
will be preferred more. Studies investigating the
place of these techniques in diagnosis and treatment are needed.
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the reference list. If necessary, mention these in
the body of the text. For abbreviations of journal names refer to the “List of Journals Indexed
in Index Medicus” (http://www.nlm.nih.gov). The
authors must present the references according to
the following examples; the names of all authors
must be included; when exist more than six authors, list the first six authors followed by et al.
The initial and the final pages of the reference
should be provided:
Papers published in periodicals:
▪ Paterson RF, Lifshitz DA, Kuo RL, Siqueira Jr TM,
Lingeman JE: Shock wave lithotripsy monotherapy
for renal calculi. Int Braz J Urol. 2002; 28:291-301.
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▪ Holm NR, Horn T, Smedts F, Nordling J, de la
Rossete J: Does ultrastructural morphology of
human detrusor smooth muscle cell characterize
acute urinary retention? J Urol. 2002; 167:1705-9.
Books:
▪ Sabiston DC: Textbook of Surgery. Philadelphia,
WB Saunders. 1986; vol. 1, p. 25.
Chapters in Books:
▪ Penn I: Neoplasias in the Allograft Recipient. In:
Milford EL (ed.), Renal Transplantation. New York,
Churchill Livingstone. 1989; pp. 181-95.
The Int Braz J Urol has the right of reject
inappropriate manuscripts (presentation, number
of copies, subjects, etc.) as well as proposes modifications in the original text, according to the
Referees’ and Editorial Board opinion.
THE EDITORS SUGGEST THE AUTHORS
TO OBSERVE THE FOLLOWING GUIDELINES
WHEN SUBMITTING A MANUSCRIPT:
The Ideal Manuscript may not exceed
2500 words.
The Title must be motivating, trying to
focus on the objectives and content of the manuscript.
Introduction must exclude unnecessary
information. It should briefly describe the reasons
and objective of the paper.

INFORMATION FOR AUTHORS

Materials and Methods should describe
how the work has been done. It must contain sufficient information to make the study reproducible. The statistical methods have to be specified.
The Results should be presented using
Tables and Figures whenever possible. Excessive
Tables and Figures must be avoided. The tables
should not be repeated on the text.
The Discussion must comment only the results of the study, considering the recent literature.
Conclusions must be strictly based on the
study findings.
References should contain no more than
30 citations, including the most important articles
on the subject. Articles not related to the subject
must be excluded.
The Abstract must contain up to 250 words
and must conform to the following style: Purpose,
Materials and Methods, Results and Conclusions.
Each section of the manuscript must be synthesized in short sentences, focusing on the most
important aspects of the manuscript. The authors
must remember that the public firstly read only
the Abstract, reading the article only when they
find it interesting.
NOTE:
Recent issues of the International Braz J Urol must
be observed concerning the presentation form of
the manuscript.
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The authors should observe the following checklist before submitting a manuscript
to the International Braz J Urol


The sequence of manuscript arrangement is according to the Information for Authors.



The Article is restricted to about 2,500 words and 6 authors.



Abbreviations were avoided and are defined when first used and are consistent throughout the text.



Generic names are used for all drugs. Trade names are avoided.



Normal laboratory values are provided in parenthesis when first used.

 The references were presented according to the examples provided in the Information for Authors. The references were
numbered consecutively, following the sequence that they are mentioned in the text. They were identified in the text using
Arabic numeral in parenthesis. The names of all authors were provided. When exist more than six authors, list the first
sixauthors followed by et al. The initial and the final pages of the reference should be provided. The number of references
must be accordingly to the informed in the Instructions for Authors, depending on the type of manuscript.


The staining technique and the final magnification were provided for all histological illustrations. The histological illustrations are supplied in color.

 Legends were provided for all illustrations, tables, and charts. All tables and charts were in separate pages and referred to in
the text. All illustrations and tables are cited in the text.


An Abstract was provided for all type of articles. The length of the Abstract is about 250 words.



A corresponding author with complete address, telephone, Fax, and E-mail are provided.



A submission letter and a disclosure form, signed by all authors, are included.



The authors should included written permission from publishers to reproduce or adapt a previously published illustrations
or tables.

 Conflict of Interest – Any conflict of interest, mainly financial agreement with companies whose products are alluded to in
the paper, is clearly disclosed in the manuscript.


Check that each figure is cited in the text. The illustrations are not merged in the text.



The photographs are supplied as TIFF or JPG files and saved at a resolution of 300 dpi (dots per inch) at final size.

 The photographs should be scanned at 300 dpi, with 125mm width, saved as TIFF file and in grayscale, not embed in Word
or PowerPoint.


A list of abbreviations is provided.
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