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Procedures of Sotn ureterorenoscopy. A - (①, ②) Scheme of stone dust removal by 
the suctioning system through interspace between the shaft of the console 

ureterorenoscope and modified UAS. B - (①, ②) Comparison of preoperative and 
postoperative conditions of renal stones. C - Sotn ureterorenoscopy.

D - Surgery scheme.. (page 789)
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EDITORIAL
IN THIS ISSUE

In times of Covid-19 quarentine we observed an increase in submissions around 38% to Interna-
tional Brazilian Journal of Urology, which is good news in these difficul times. The September-October 
number of Int Braz J Urol, the fifth under my supervision, presents original contributions with a lot of 
interesting papers in different fields: Prostate Cancer, Male Infertility, Female Incontinence, Renal Cell Car-
cinoma, Urinary Diversion, Hypospadia, Urinary Stones, Ureteral Cancer, myelomeningocele, and Testicular 
Cancer. The papers came from many different countries such as Brazil, USA, Turkey, China, Republic of 
Korea, Colombia, Spain and Canada, and as usual the editor´s comment highlights some of them. 

In the present issue we present three important papers about Prostate Cancer.  Dr. Qin and colle-
agues from China performed in page 691 (1) a nice systematic review about the prostate cancer antigen 
3 (PCA3) and suggested that PCA3 was a non-invasive method with the acceptable sensitivity and spe-
cificity in the diagnosis of Prostate cancer, to distinguish between patients and healthy individuals. Dr. 
Yingyi Qin and collegues from China presented in page 754 (2) a nice paper about perioperative outco-
mes between the robot- assisted radical prostatectomy (RARP) and open radical prostatectomy (ORP) and 
shows that the RARP approach has lower incidence rates of perioperative complications than the ORP 
approach, and there is a potential decreasing tendency of complication incidence rates for the RARP. The 
editor in chief would like to highlight the following works too: 

Dr. Chavarriaga and collegues from Colombia (3) on page 743 evaluated the self-perception of he-
alth-related quality of life (HRQoL), ease of catheterization and global and cosmetic outcomes in patient’s 
dependent on Mitrofanoff catheterization and concluded that continent urinary diversion is associated 
with good HRQoL, global satisfaction, ease and painless catheterization, adequate self-perception of cos-
metic outcomes and a low complication rate, remaining a safe and viable option.

Dr. Ko and Collegues (4) from Republic of Korea perfomed on page 778 a interesting study about 
the association between preoperative retrograde pyelography (RGP), conducted to evaluate upper tract 
urothelial carcinoma (UTUC), and intravesical recurrence (IVR) after radical nephroureterectomy (RNU) 

Vol. 46 (5): 689-690, September - October, 2020

doi: 10.1590/S1677-5538.IBJU.2020.05.01

Increase in submissions to International Brazilian Journal of 
Urology during Covid-19 quarentine
______________________________________________________________________________________________
Luciano A. Favorito 1, 2
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and concluded that performance of RGP before RNU was shown to have a negative effect on IVR after surgery.
Dr. Gan and Collegues (5) from China performed on page 786 an interesting study about thea no-

vel semirigid ureterorenoscope with irrigation and vacuum suction system and a modified ureteral access 
sheath (UAS) to overcome the deficiencies of the current procedure and to improve the efficiency and 
safety during treatment of upper urinary calculi. This study is on the cover in this number and concluded 
that this new ureterorenoscope is technically feasible, efficacious and safe for treatment of upper urinary 
calculi because of its advantages of high stone free rate and low complication rates.

Dr. Campos and Collegues (6) from Brazil and USA developed and validated on page 796 a new 
test of specific technical skills required for microsurgical varicocelectomy and suggested that the task-
-specific checklist of microsurgical varicocelectomy is reliable and valid in assessing microsurgical skills.

Dr. Amaral and Collegues (7) from Brazil analyzed on page 805 the serum and urinary markers 
of the Renin-Angiotensin-Aldosterone System (RAAS) in myelomeningocele patients with renal function 
abnormalities detected on DMSA and shows that the analysis of serum Angiotensin-Converting Enzyme 
(ACE), Angiotensin-Converting Enzyme 2 (ACE 2) and urinary ACE were not significant in patients with 
myelomeningocele and neurogenic bladder with renal injury previously detected by renal DMSA.

The Editor-in-chief expects everyone to enjoy reading and for sure better times will come soon.
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ABSTRACT
 

Background: The diagnostic value and suitability of prostate cancer antigen 3 (PCA3) 
for the detection of prostate cancer (PCa) have been inconsistent in previous studies. 
Thus, the aim of the present meta-analysis was performed to systematically evaluate 
the diagnostic value of PCA3 for PCa.
Materials and Methods: A meta-analysis was performed to search relevant studies us-
ing online databases EMBASE, PubMed and Web of Science published until February 
1st, 2019. Ultimately, 65 studies met the inclusion criteria for this meta-analysis with 
8.139 cases and 14.116 controls. The sensitivity, specificity, positive likelihood ratios 
(LR+), negative likelihood ratios (LR−), and other measures of PCA3 were pooled and 
determined to evaluate the diagnostic rate of PCa by the random-effect model.
Results: With PCA3, the pooled overall diagnostic sensitivity, specificity, LR+, LR−, 
and 95% confidence intervals (CIs) for predicting significant PCa were 0.68 (0.64-0.72), 
0.72 (0.68-0.75), 2.41 (2.16-2.69), 0.44 (0.40-0.49), respectively. Besides, the summary 
diagnostic odds ratio (DOR) and 95% CIs for PCA3 was 5.44 (4.53-6.53). In addition, 
the area under summary receiver operating characteristic (sROC) curves and 95% CIs 
was 0.76 (0.72-0.79). The major design deficiencies of included studies were differen-
tial verification bias, and a lack of clear inclusion and exclusion criteria.
Conclusions: The results of this meta-analysis suggested that PCA3 was a non-invasive 
method with the acceptable sensitivity and specificity in the diagnosis of PCa, to dis-
tinguish between patients and healthy individuals. To validate the potential applica-
bility of PCA3 in the diagnosis of PCa, more rigorous studies were needed to confirm 
these conclusions.
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INTRODUCTION

Prostate cancer (PCa) is a worldwide 
diagnosed malignant neoplasm, which has be-
come the second mortality rate of tumors in el-
derly men (1-3). The clinic symptoms of PCa are 
mostly similar to benign prostatic hyperplasia 

(BPH), which makes a difficulty for clinician to 
accurately distinguish PCa from BPH (4). Due to 
lack of effective and timely diagnostic methods, 
the prognosis of PCa was generally poor (4). It 
is quiet important for clinicians to the detection 
of PCa at an early stage, in order to reduce the 
mortality of PCa, improve the survival rate and 
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increase the opportunity of effective medical in-
terventions (5-7).

 Nowadays, serum prostate-specific anti-
gen (PSA) is still widely used for PCa screening 
(5, 8). Serum PSA level has been widely used to 
detect PCa, which is an organ-specific antigen, 
but not a cancer-specific antigen (9). Several di-
seases, including BPH, prostatitis and PCa, mi-
ght be associated with an elevated PSA level (5, 
9). Though a high level of PSA is likely to be 
associated with PCa, the low specificity of PSA 
limits its use as a screening test and unnecessary 
biopsies (10). As a noninvasive diagnostic urine 
test, prostate cancer gene 3 (PCA3) is more ac-
curate than PSA and can reduce the likelihood 
of false-positive results (11). Up to present, nu-
merous individual studies have been performed 
to explore the diagnostic value of urine PCA3 in 
the management of PCa (12-18). However, these 
studies on the diagnostic performance of PCA3 
have reported unclear or even conflicting results.

 Based on a systematic review with meta-
-analysis, the objective of this study was to sys-
tematically collect the databases search results 
and perform an updated meta-analysis to assess 
the efficacy of diagnostic tests of PCA3 for the 
early detection of PCa.

MATERIALS AND METHODS

Literature search strategy
 Studies were searched in the electronic 

databases EMBASE, PubMed and Web of Science 
up to February 1st, 2019. Available publications 
were identified using the following keywords or 
text words: ‘Differential Display clone 3’ or ‘DD3’ 
or ‘prostate cancer antigen 3’ or ‘PCA3’, ‘pros-
tate cancer’ or ‘prostate neoplasms’ or ‘prosta-
te carcinoma’ or ‘prostatic cancer’ or ‘prostatic 
neoplasm’ or ‘prostatic carcinoma’ or ‘cancer of 
prostate’ or ‘neoplasms of prostate’ or ‘carcino-
ma of prostate’, and ‘sensitivity’ or ‘specificity’ 
or ‘false negative’ or ‘false positive’ or ‘diag-
nosis’ or ‘detection’ or ‘accuracy’. For assessing 
all relevant studies, the most eligible literatures 
were retrieved. Moreover, relevant articles from 
reference lists of selected articles were searched 
to identify more relevant publications and avoid 

relevant information missing. No language res-
triction was applied.

There is no registered protocol for this 
systematic review. This systematic review and 
meta-analysis was conducted in accordance with 
the PRISMA guidelines, which compile guideli-
nes for the reporting of meta-analysis of obser-
vational studies. The relevant studies included in 
this meta-analysis are previously published, and 
therefore, ethical approval and informed consent 
are not required.

Criteria for inclusion and exclusion of published 
studies

 The included studies must meet the inclu-
sion criteria: (1) A case-control, nested case-con-
trol, or cohort randomized prospective or retros-
pective study, (2) Evaluate the diagnostic value of 
PCA3 in patients with PCa, (3) Available data for 
extraction to calculate sensitivity, specificity and 
other measures, (4) When duplications or the same 
patients used in several publications existed, the 
most recent or complete study was chosen in this 
meta-analysis. Additionally, the major exclusion 
criteria were as follows: (1) No available data; (2) 
Non-case-control studies, case reports, letters, re-
viewed editorial articles, (3) Duplicated publica-
tions with previous studies.

Data extraction
 The extracted appropriate information and 

data with a standard protocol were inspected by 
two researchers independently, to ensure the re-
liability and accuracy of the results. Moreover, the 
controversies were reviewed and settled through 
discussion by a third investigator, until all proble-
ms were finally resolved. The following informa-
tion from each study were extracted: name of first 
author, publication date, country, ethnicity, mean 
age, PSA value (ng/mL), assay type, sample sour-
ce, sample size, cut-off value, controls value (ng/
mL), PCa/non-PCa case, and raw data including 
true positive (TP), true negative (TN), false positive 
(FP), and false negative (FN) results.

 In addition, the quality of each reference 
was also evaluated by two investigators indepen-
dently, according to the revised QUADAS tools 
(19). Each domain contains seven questions, whi-
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ch can be answered by “yes”, “no” or “not cle-
ar” that assess the quality of included studies. An 
answer of “yes” means a low risk of bias, whereas 
“no” or “not clear” means a higher risk of bias in 
terms of the loss of some information from each 
literature.

Statistical analysis

 The statistical software STATA version 
12.0 (StataCorp LP, College Station, TX) was per-
formed to conduct all statistical data in this me-
ta-analysis, and the Spearman test was used to 
analyze the threshold effect or the non-threshold 
effect. All of the statistical tests were two-sided, 
and P <0.05 was considered statistically signifi-
cant. The pooled sensitivity, specificity, positive 
likelihood ratios (LR+), negative likelihood ratios 
(LR−), and the diagnostic odds ratio (DOR) as well 
as their corresponding 95% CIs were summarized 
to assess the diagnostic value of PCA3 in patients 
with PCa. Data were visualized as forest plots and 
receiver operating characteristic curves (ROC). The 
between-study heterogeneity was evaluated by 

Q test and I2 statistic, and P <0.05 was deemed 
statistically significant. As a quantitative measu-
rement of inconsistency across different studies, 
I2-square value, ranged from 0 (no observed hete-
rogeneity) to 100% (maximal heterogeneity), was 
also calculated. If the heterogeneity across studies 
was not identified, the fixed-effects model was 
used. Otherwise, the random-effects model was 
used in the meta-analysis. In addition, the sum-
mary receiver operating characteristic (sROC) cur-
ve was generated and the area under sROC curves 
(AUC) was calculated both overall and the sub-
group analysis. Additionally, publication bias was 
investigated using Deek’s funnel plot asymmetry 
test. When the P value of the Egger test was <0.05, 
the statistical significance was defined. Then, we 
replicated the funnel plot with its “missing” coun-
terparts around the adjusted summary estimate.

RESULTS

Studies characteristics
 As shown in Figure-1, 483 records were 

retrieved. After screening titles and abstracts of 

Figure 1 - Flowchart of literature search and selection process.
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relevant articles, 418 articles were excluded becau-
se these were not related to the inclusion criteria. 
Finally, 65 case-control studies published between 
2003 and 2018 were included in the meta-analysis 
(11-18, 20-76). All of these studies were retrospec-
tive in design.

 The present meta-analysis included 8.139 
cases and 14.116 controls from a total of 65 case-
-control studies about evaluating the diagnostic 
value of PCA3 in patients with PCa, and the detai-
led data of each study are listed in Table-1. Based 
on the studies described above, we retrieved data 
from 22.255 patients with PCA3 test and 5.065 
patients with diagnosed PCa. All the studies pre-
sented the sensitivity, specificity, LR+, LR− and 
cut-off points. In these studies, these assay types, 
such as enzyme-linked immunosorbent assay (ELI-
SA) and reverse transcription-polymerase chain 
reaction (RT-PCR), were applied to detect the ex-
pression level of PCA3. Besides, fifty studies were 
performed on Caucasian population, ten studies 
were conducted on Asian population, one study 
was carried out on African population, and the 
remaining studies involved more than one race.

Quantitative synthesis results
In this meta-analysis, the random-effects 

model was selected to calculate the sensitivity, 
specificity, LR+, and LR− with corresponding 95% 
CIs, because of the obvious between-study hetero-
geneity among those studies (P <0.05). The meta-
-analytic results showed that the pooled overall 
diagnostic sensitivity, specificity, LR+, LR− and 
95% CIs about PCA3 for predicting significant 
PCa were 0.68 (0.64-0.72), 0.72 (0.68-0.75), 2.41 
(2.16-2.69), 0.44 (0.40-0.49), respectively (Figu-
re-2). Moreover, the summary diagnostic odds 
ratio (DOR) and 95% CIs for the diagnostic va-
lue of PCA3 in PCa patients was 5.44 (4.53-6.53) 
(Figure-3). In addition, AUC and 95% CI was 0.76 
(0.72-0.79) (Figure-4).

Test of heterogeneity
The I2-square of sensitivity, specificity, 

LR+, LR− and DOR in this meta-analysis were as 
follows: 88.86%, 92.08%, 82.17%, 81.70% and 
100%, which proved that the heterogeneity betwe-
en eligible studies was significant. As a result, the 

random effects model was chosen to synthesize 
the relevant data mentioned above.

Publication bias
 The potential publication bias of the in-

cluded studies was evaluated through the Deek’s 
funnel plot asymmetry test. The data of the slope 
coefficient of the regression line were symmetric, 
which suggested that the meta-analysis did not 
have a likelihood of publication bias (Figure-5).

DISCUSSION

 Though PCa presents a slow progress, it has 
become a big threat to the health of men (4). Thus, 
the intervention at the early staging of PCa impro-
ves clinical prognosis. Serum PSA, DRE and trans-
rectal ultrasound are still served as the screening 
of PCa in many countries and areas, which provi-
des clinicians a low positive rate in the diagnosis 
of PCa (8). Among them, PSA is a serum marker 
widely used for screening of PCa in past years (4, 
7). However, the proportion of positive biopsy is 
less than 50% in men with elevated serum PSA (10, 
77). Therefore, the false-positive of PSA results may 
lead to unnecessary prostate biopsies and cause the 
complications of prostate biopsy (78). For these re-
asons, the searching for novel specific biomarkers 
of PCa has been attempted all the time.

 In recent years, several serologic and pa-
thologic biomarkers, with higher specificity than 
serum PSA, have been found to reduce unnecessary 
biopsy and inform the treatment (79, 80). Among 
them, PCA3 is one of the most valuable biomarkers 
in the detection of PCa (80). There are different 
expression of PCA3 gene in PCa tissue and other 
noncancerous tissue, which provides a great help 
for clinician to distinguish PCa from other prostatic 
diseases (80, 81). PCA3 gene is located on the long 
arm of chromosome 9 with 23kb long of nucleic 
acid and four exons and it cannot be translated 
into protein in normal cells (11, 82). In addition, 
it is a specific biomarker, over-expressed in more 
than 95% of PCa cells, so it can help to distinguish 
benign from cancerous prostate cells with an accu-
racy approaching 100% (83). Besides, PCA3 is also 
not affected by age, prostate volume or other pros-
tatic diseases (81). In clinic, it is normally extracted 
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Table 1 - Characteristics and methodology assessment of individual studies included in the meta-analysis.

Year First author Country Ethnicity
T Mean age 

(years)

T Mean PSA (ng/

mL)

Assay 

type

Sample 

source

Cut-off 

value
Case Control TP FP FN TN QUADA

2018 Li China/Asian Asian NR NR PCR Urine 33.9 24 53 21 9 3 42 12

2017 Sanda MG US
Caucasian /

Asian/African

62

(33-85)
4.8 *(0.3-460.4) PCR Urine 20 264 262 104 18 160 244 10

2017 Zhou China/Asian Asian 65.3±7.8 7.1±1.77 PCR Urine 23.5 33 89 27 48 6 41 11

2017 Rubio-Briones Spain Caucasian 61.7±6.12 4.49±1.99 PCR Urine 35 161 396 115 186 46 210 11

2017 Bernardeau S France Caucasian 66.5 5.6 PCR Urine 24 47 78 34 34 13 44 10

2017 Cao US
Caucasian /

African
63* (59–68) NR PCR Urine 35 77 195 50 55 27 140 12

2017 Wang China/Asian Asian 45-92 NR PCR Urine 40.38 169 425 112 81 57 344 12

2016
Abdellaoui 

Maane I
Morocco Caucasian 52-73 6.16-15.9 PCR Tissue

cutoff 

1.035
64 41 48 7 16 34 11

2016 Tan China/Asian Asian 71 (60-89) 32.4 (2.5-199.7) LAMP Serum NR 89 101 76 8 13 93 10

2016 Nygård Y Norway Caucasian
64.0 (65.1*; 

62.9-65.2a)

9.1 (7.2*;8.3-

9.9a)
PCR Urine 35 70 54 45 12 25 42 10

2015 Merola R Italy Caucasian NR NR PCR Urine 51 195 212 185 85 10 127 11

2015 Kaufmann Germany Caucasian
65 ± 5.6 

(52–79)

10 ± 4.4 (4.0–

25.0)
PCR Urine 35 22 27 16 10 6 17 12

2015 Rubio-Briones Spain Caucasian 64(58-69) 5.2(4.3-7.2) PCR Urine 35 318 374 190 90 128 284 11

2015
Vlaeminck-

Guillem V
France Caucasian

64 ± 

7(64*,59—

69)

6.2 ± 

4.3(6.6*,5—9.4)
PCR Urine 35 480 535 326 155 154 380 10

2015 Coelho FF Brasil Caucasian 65.8±7.35 NR PCR Urine
cutoff 

0.2219
22 37 14 9 8 28 12

2015 Huang China/Asian Asian 70*(51-88)
13.67(7.98–

29.02)b
PCR Urine 35 112 24 90 9 22 15 11

2014 Ruffion France Caucasian 63(58-67)b 5.9(4.7-7.9)b PCR Urine 35 274 321 173 90 101 231 11

2014 Nygård Y Norway Caucasian
54.0 ± 6.4; 

65.1*
9.1 ± 4.7; 7.2* PCR Urine 35 59 65 42 18 17 47 10

2014 Wei US
Caucasian /

Asian/African
62±8 8±14 PCR Urine 35 331 528 205 122 126 406 13

2014 Porpiglia Italy Caucasian 65 (60-70)b 6.9 (5.2-9.8)b PCR Urine 32.5 52 118 34 29 18 89 10

2014 Chevli US Caucasian 64.8± 9.2 6.4±23.3c PCR Urine 35 902 2171 478 543 424 1628 12

2013 Busetto Italy/Rome Caucasian 66.4 ± 5.3 6.8± 1.6 PCR Urine 35 68 95 46 48 22 47 11

2013 Rubio-Briones Spain Caucasian
57.5±6.2

(57*,40-74)

4.63±2.25

(4.04*,0.37-19.5)
PCR Urine 35 105 216 82 93 23 123 10

2013 Salagierski
Poland/

Europe
Caucasian 66.2±6.8 7.5±1.9 PCR Urine 35 24 56 18 24 6 32 11

https://www.ncbi.nlm.nih.gov/pubmed/?term=Abdellaoui Maane I%5bAuthor%5d&cauthor=true&cauthor_uid=28125866
https://www.ncbi.nlm.nih.gov/pubmed/?term=Abdellaoui Maane I%5bAuthor%5d&cauthor=true&cauthor_uid=28125866
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2013 Ochiai Japan Asian 69*(42–89) 7.6 *(1.4–1908) PCR Urine 35 264 369 176 105 88 264 11

2013 Goode US Caucasian 66*(41–90 ) 4.8*(0.1–54.2) PCR Urine 35 95 361 48 116 47 245 11

2013 Stephan
Germany/

Europe
Caucasian 65 *(41–81)

6.05 (0.50–

19.77)
PCR Urine 28 110 136 94 90 16 46 12

2012 Perdona Italy/Europe Caucasian 64.91±7.37
6.13 *(4.46–

7.93)b
PCR Urine 32.5 47 113 24 19 23 94 10

2012 Ng CF China/Asian Asian 71 (56-86) 20 / 10* (2-127) PCR Urine 35 17 24 12 2 5 22 12

2012 Crawford US Caucasian 64.4±8.6 8.0±20.0 PCR Urine 35 802 1111 389 249 413 862 12

2012 Babera Italy/Europe Caucasian 64* 9.5*(3.7-28) PCR Urine 35 110 67 36 13 74 54 10

2012 Pepe Italy/Europe Caucasian 64*(48-74) 8.9*(4.5-10) PCR Urine 35 27 47 19 27 8 20 11

2012 Pepe Italy/Europe Caucasian
62.5*(48-

72)
8.5 * (3.7-24) PCR Urine 35 32 86 23 50 9 36 11

2012 Sciarra Italy/Europe Caucasian 63.7±7.24 6.98±2.86 PCR Urine 35 55 113 41 30 14 83 10

2012 Wu US Caucasian 63.5±7.4 11.0±8.5 PCR Urine 35 46 57 18 13 28 44 11

2011
Vlaeminck-

Guillem V
France Caucasian 63 ± 7 6.2 ± 4.3 PCR Urine 35 126 114 76 37 50 77 11

2011 Ochiai Japan Asian 66*(44-87) 7.2*(3.3-720.6) PCR Urine 35 35 67 26 17 9 50 11

2011 De La Taille A

France/

Germany/ 

Europe

Caucasian 63.0± 7.6 5.9 ± 2.1 PCR Urine 35 207 309 133 74 74 235 12

2011 Adam South Africa African 67(35–89) NR PCR Urine 35 44 61 34 30 10 31 11

2010 Cao China/Asian Asian NR NR PCR Urine AUC:0.73 86 45 82 24 4 21 10

2010 Roobol
Netherlands/

Europe
Caucasian

70.07(63.7–

74.0)
2.74 (0.2–23.0) PCR Urine 35 122 599 83 265 39 334 11

2010 Rigau
Spain/

Europe
Caucasian

65.7 

(44–85)
11.86 (1.5–189) PCR Urine 35 73 142 50 58 23 84 12

2010 Auprich

France/

Germany/ 

Europe

Caucasian 63(35–90) 7.3(1–82.7) PCR Urine 35 255 366 164 110 91 256 12

2010 Ouyang US Caucasian NR NR PCR Urine 19 43 49 31 20 12 29 10

2010 Henderson
England/The 

Netherlands
Caucasian 69.9 10.1(3.03-44.2) PCR Urine 35 6 44 5 18 1 26 11

2010 Aubin US Caucasian NR (0.30-33.9) PCR Urine 35 190 882 92 189 98 693 12

2010 Morote Spain Caucasian 64* (39–85) 6.4*(1.5–189) PCR Urine NR 83 161 75 34 8 127 11

2010 Nyberg
Sweden/

Europe
Caucasian

63 *(57–70)

b
7.9 *(5.1–12.8)b PCR Urine 35 18 44 12 24 6 20 10

2010 Shen China/Asian Asian 70.3(51–86) NR PCR Urine
cutoff 

0.107
35 64 22 6 13 58 10

2010 Schilling
Germany/

Europe
Caucasian NR 7.7*(2.0–46.9) ELISA Urine 35 18 14 17 9 1 5 10
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in urine samples collected after DRE (11). And PRO-
GENSA PCA3 assay has been already widely used 
to measure the level of urinary PCA3, and it can 
also been measured in serum and tissue samples 
(20, 23, 84).

 Over the past years, many studies have in-
creased to evaluate the value of PCA3 in the detec-
tion of PCa. In order to elucidate the expression di-
fferences of PCA3, meta-analysis has been updated 
to comprehensively and systematically investigate 
the diagnosis accuracy of PCA3 level in PCa pa-
tients. However, the outcomes of these studies re-
mained inconsistent and controversial. There were 
several variables in these studies, such as the diffe-

rent ethnicities, the small sample size of individual 
study, the possible limited effect of individual pa-
tient data, among other factors, which could have 
caused the limited statistical power in the published 
studies. Compared with previous review and meta-
-analysis (85-87), this meta-analysis contains more 
studies for the sake of the sufficient evidence of 
our results. Furthermore, the publication of the pre-
vious meta-analysis might generate great influence 
on the results. All these factors made contributions 
to the development of the current meta-analysis.

 Compared to a single study, meta-analysis 
would provide more sufficient results. Thus, we 
suggested that there existed stronger advantages 

2009 Shappell US Caucasian NR NR PCR Urine 35 11 19 8 3 3 16 11

2009 Wang US Caucasian
62 ±8.3(44-

86)
8.7±12.4 PCR Urine 35 87 100 46 20 41 80 10

2009 Mearini Italy/Europe Caucasian 69.1(53–83) 1.08- 172.0 PCR Urine
AUC: 

0.814
70 26 42 0 28 26 10

2008 Haese Europe Caucasian 64.4±6.6 8.9 ± 7.6 PCR Urine 35 128 335 60 94 68 241 11

2008 Deras US/ Canada Caucasian 64 (32–89) 7.8 (0.3–484) PCR Urine 35 206 357 111 93 95 264 12

2008 Nakanishi US
Caucasian /

African
60 (45–70) 5.7 (1.0–27.0) PCR Urine 25 40 102 25 19 15 83 12

2008 Laxman US Caucasian NR NR PCR Urine AUC:0.66 138 96 91 23 47 73 11

2007 Marks US/Canada Caucasian

64 ± 

7(64*45-

83)

7.4 ± 

4.3(6.1*2.5-31.1)
PCR Urine 35 60 166 35 46 25 120 11

2007 Van Gils MPMQ
Netherlands/

Europe
Caucasian 64.3±7.2 7.49 ± 2.93 PCR Urine 58 174 360 113 122 61 238 12

2007 Van Gils MPMQ
Netherlands/

Europe
Caucasian 64±7.2 8.73± 6.61 PCR Urine 43 23 44 14 9 9 35 10

2007 Van Gils MPMQ
Netherlands/

Europe
Caucasian NR NR PCR Urine 66 23 44 15 8 8 36 10

2006 Groskopf US Caucasian
67±11 (45-

93)

7.7±14.1(0.4-

101.7)
PCR Urine cutoff 0.05 16 52 11 11 5 41 12

2004 Tinzl
Austria/

Europe
Caucasian

64.7 (41-

89)
0.59 -1486 PCR Urine cutoff 0.5 79 122 65 29 14 93 13

2004 Fradet Canada Caucasian 64* (40-87) 0.1-144 PCR Urine cutoff 0.5 152 291 100 32 52 259 12

2003 Hessels
Netherlands/

Europe
Caucasian NR NR PCR Urine cutoff 0.2 24 84 16 14 8 70 11

*: median; a: 95%CI; b: IQR (interquartile range); c: missing; d: SEM; AUC: area under curve; PCA3/PSA

NA: data are not available; mean median (ranges); cutoff values were not provided because these studies found serum PCA3 has no correlation with PCa.
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Figure 2 - Flowchart of literature search and selection process.

A

C

B

D

to prove the relevance between the level of PCA3 
and the diagnosis of PCa. Though it was deemed 
that PCA3 might be a valuable diagnostic biomarker 
of PCa in the previous studies, correlation between 
PCA3 level and the diagnosis of PCa remains uncle-
ar. Therefore, we need a better method for further 
analysis and elaboration about the diagnostic va-
lue of PCA3 for PCa. In the present meta-analysis, 
the summary DOR and 95% CIs for PCA3 was 5.44 
(4.53-6.53), and AUC and 95% CIs was 0.76 (0.72-
0.79). Thus, the above results revealed that PCA3 
could be acceptable as a valuable biomarker to dis-
tinguish PCa patients from healthy individuals.

 Overall, the sufficient statistical eviden-
ces including the large sample size were used to 
estimate the diagnostic value of PCA3 in the de-
tection of PCa. However, several limitations were 
involved in this meta-analysis. First of all, the 
ethnicities involved in these studies were mainly 
Caucasians, However, Asian and African popula-
tions were included in relatively few studies. Thus, 
more attention should be paid to the influence of 
ethnicity. Secondly, there was a threshold effect 
and obvious heterogeneity in this meta-analysis, 
probably due to the large difference in reagent re-
source, patient characteristics, the assay type and 
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Figure 3 - Forest plots of summary diagnostic odds ratio of by PCA3 as a diagnostic marker for PCa in this meta-analysis. 
Each solid circle represents an eligible study. The size of solid circle reflects the sample size of each eligible study. Error 
bars represent 95% CIs.

Figure 4 - Summary receiver operating characteristic curves of PCA3 for the diagnosis of PCa. Each solid circle represents 
an eligible study. The size of solid circle represents the sample size of each eligible study. The overall diagnostic efficiency 
is summarized by the regression curve.
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the cut-off value. Moreover, the lack of suffi-
cient data, the internal references and cut-off 
values were not considered in meta-regression 
analysis. Hence, it might reduce the reliability 
of our meta-analysis. In addition, more atten-
tion should be paid in further researches to the 
comparison of PCA3, PSA, and other biomarkers 
in the diagnosis of PCa. To improve reliability 
of the meta-analysis, well-designed studies with 
large sample size should be continued to evalu-
ate the effectiveness of PCA3 in the detection of 
PCa in the subsequent years.

CONCLUSIONS

 This meta-analysis suggested that PCA3 is 
acceptable as a valuable diagnostic biomarker in 
the management of PCa, which is a non-invasive 
method with the acceptable sensitivity and spe-
cificity in the diagnosis of PCa to distinguish pa-
tients from healthy individuals. To further evalu-
ate the diagnostic value of PCA3 in patients with 
PCa, more well-designed studies with large sample 
sizes are needed to validate the effectiveness of 
PCA3 to differentially diagnose PCa.

ABBREVIATIONS

PCA3 = prostate cancer antigen 3;
PCa = prostate cancer;
LR+ = positive likelihood ratios;
LR− = negative likelihood ratios;
CIs = confidence intervals;
sROCs = ummary receiver operating characte-
ristic;
AUC = area under sROC curves;
BPH = benign prostatic hyperplasia;
PSA = prostate-specific antigen;
TP = true positive;
TN = true negative;
FP = false positive;
FN = false negative;
DOR = diagnostic odds ratio;
ELISA = enzyme-linked immunosorbent assay;
RT-PCR = reverse transcription-polymerase 
chain reaction.

CONFLICT OF INTEREST

None declared.

Figure 5 - Linear regression test of funnel plot asymmetry. The statistically non-significant P value of the slop coefficient 
indicates symmetry of the data and a low likelihood of publication bias.
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ABSTRACT
 

Sarcopenia, a concept reflecting the loss of skeletal muscle mass, was reported to be 
associated with the prognosis of several tumors. However, the prognostic value of 
sarcopenia in patients with renal cancer remains unclear. We carried out this meta-
analysis and systematic review to evaluate the prognostic value of sarcopenia in 
patients with renal cell carcinomas. We comprehensively searched PubMed, Embase, 
and Cochrane Library from inception to December 2018. Hazard ratio (HR) and 95% 
confidence interval (CI) were pooled together. A total of 5 studies consisting of 
771 patients were enrolled in this quantitative analysis, 347 (45.0%) of which had 
sarcopenia. Patients with sarcopenia had a worse OS compared with those without 
sarcopenia (HR=1.76; 95%CI, 1.35-2.31; P <0.001). In the subgroup of patients with 
localized and advanced/metastatic diseases, sarcopenia was also associated with poor 
OS (HR=1.48, P=0.039; HR=2.14, P <0.001; respectively). With a limited sample size, 
we did not observe difference of PFS between two groups (HR=1.56, 95% CI, 0.69-
3.50, P=0.282). In the present meta-analysis, we observed that patients with sarcopenia 
had a worse OS compared with those without sarcopenia in RCC. Larger, preferably 
prospective studies, are needed to confirm and update our findings.
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INTRODUCTION

Kidney cancer is one of the leading cau-
ses of cancer-related death worldwide and main-
ly comprises renal cell carcinoma (RCC), with an 
estimated 0.4 million new cases worldwide in 
2018 (1). At initial diagnosis, about 70% of pa-
tients have localized diseases and the remaining 
30% have regional and metastatic diseases (2). For 
localized renal cancer, patients are treated with 

standard treatments including radical or partial 
nephrectomy, while approximate 20% of patients 
will have recurrence or progression (3-5). Treat-
ments of advanced and metastatic RCC mainly 
include cytoreductive nephrectomy, targeted the-
rapy, cytokine therapy and immunotherapy (3-4).

 Reportedly, an increasing number of prog-
nostic systems, scores and factors are associated 
with prognosis of patients with RCC, such as TNM 
stage, Fuhrman nuclear grade, the RENAL sco-
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re, performance status, C-reactive protein (CRP), 
Glasgow prognostic score (GPS), neutrophil-lym-
phocyte ratio (NLR), platelet-to-lymphocyte ratio 
(PLR) and others (3, 4, 6-9). Tsivian et al. observed 
that patients with a history of chemotherapy were 
associated with a high Fuhrman grade (10), while 
few studies evaluate the prognostic value of nutri-
tious status.

 Cancer cachexia and weight loss have 
long been regarded as adverse factors and affect 
the survival and therapy response of cancer pa-
tients (11, 12). Patients with advanced and metas-
tatic RCC may have cachexia. Sarcopenia, a con-
cept reflecting the loss of skeletal muscle mass, is 
a physiological change during the development of 
cancer cachexia (11, 13). Sarcopenia is an emer-
ging index of nutritious status and was reported 
to be associated with the prognosis of several tu-
mors including hepatocellular carcinoma, gastro-
esophageal tumor, colorectal cancer and urothelial 
carcinomas (14, 15). Based on recent studies, the 
prevalence of sarcopenia is relatively high in pa-
tients with RCC. In patients with localized RCC, 
the rate of sarcopenia was reported to be as high 
as 47%, and sarcopenia was observed in 29%-68% 
of patients with metastatic RCC (16-18). However, 
the prognostic value of sarcopenia in patients 
with renal cancer remains unclear. Some studies 
demonstrated sarcopenia is associated with wor-
se survival compared with patients without sar-
copenia, while others did not detect a significant 
association between sarcopenia and survival in 
patients with RCC (17-19). Therefore, in order to 
evaluate the prognostic value of sarcopenia in pa-
tients with RCC, we carried out this meta-analysis 
and systematic review by searching and pooling 
all available studies.

MATERIALS AND METHODS

Literatures search strategy
 We conducted the study in line with the 

Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) Statement (20). We 
comprehensively searched PubMed, Embase, and 
Cochrane Library from inception to December 
2018. We used the following items, including sar-
copenia (or skeletal muscle index, muscle mass, 

muscle strength, muscle insufficiency, muscle de-
pletion) and renal cancer (or tumor, carcinoma) 
as keywords or Mesh. Reference lists of all eligi-
ble studies were also reviewed for additional re-
cords. Two authors screened the literature inde-
pendently, any discordant decisions were solved 
by another one.

Study selection
 We included studies that met the follo-

wing criteria: 1) population-based studies; 2) 
focused on patients with kidney cancer; 3) eva-
luated the prognostic value of pre-treatment sar-
copenia; 4) reported available data of survival 
including overall survival (OS), cancer-specific 
survival (CSS), or progression-free survival (PFS). 
The exclusion criteria were as follows: 1) did not 
define sarcopenia; 2) did not report the outcome 
of survival; 3) did not provide sufficient data for 
analysis; 4) non-English language; 5) case report, 
conference abstracts, review. In cases of duplica-
ted publications, we only enrolled the most in-
formative and newest study.

Data extraction and quality assessment
 Two reviewers extracted the following 

information from included studies: name of the 
author, enrollment data and location, study de-
sign, treatments, sample size, age, disease, and 
follow-up. The outcome consisted of hazard ra-
tio (HR) and 95% confidence interval (CI) of OS, 
CSS and PFS. OS is defined as the time between 
the date of initial diagnosis of renal cancer and 
the date of death regardless of causes. CSS is the 
probability of freedom from cancer in the ab-
sence of other causes of death and only reflects 
the effect of renal cancer. PFS is the time du-
ring which a patient shows no signs or symptoms 
of the growth or the spreading of a tumor. Two 
authors extracted data independently, with any 
discrepancy resolved by consulting the third one. 
For random-controlled trials, we used the Co-
chrane Collaboration Risk of Bias Tool (21). For 
non-randomized studies, the Newcastle-Ottawa 
Quality Assessment Scale (NOS) was applied to 
assess study quality. Studies were evaluated on 
three aspects comprising selection, comparabili-
ty, and exposure/outcome. We defined a score of 
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0-9 to each study and studies with a score of no 
less than 7 were regarded as good quality.

Statistical analysis

 This meta-analysis was carried out by 
using STATA version 12® (StataCorp, College 
Station, TX, USA). HRs and 95%CI were applied 
to compare OS, CSS, and PFS between patients 
with or without sarcopenia. If HRs and 95%CI 
could not be extracted from study directly, we 
estimated HR and 95%CI based on the method 
by Tierney (22). We used Q and I2 statistics to 
assess the heterogeneity among studies. If hete-
rogeneity was observed (P <0.10 or I2>50%), we 
used a random-effect model for analysis (23). 
Furthermore, subgroup analyses stratified by 
regions and stages were carried out. To further 
evaluate the robustness of the final results, we 
conducted sensitivity analysis. We used Egger’s 

test and Begg’s test to evaluate the publication 
bias. In cases of publication bias, the trim and 
fill method was applied to estimate missing stu-
dies (24). We defined a two-sided P-value <0.05 
as a statistical difference. When no meta-analy-
sis could be conducted, we only described the 
study results.

RESULTS

Literature search
 We identified 340 literature studies 

through an online database search. After remo-
ving duplicated literature, 328 literature remai-
ned. Based on titles and abstracts, 285 literature 
were excluded and the remaining literature was 
further reviewed. Finally, only 5 studies com-
prising 771 patients were enrolled in this meta-
-analysis (16-19, 25). The flow chart of the lite-
rature search strategy is shown in Figure-1.

Figure 1 - Flow chart of search strategy.
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Clinical characteristic of enrolled studies
 A total of 771 patients were enrolled in 

this quantitative analysis, 347 (45.0%) of which 
had sarcopenia. All studies were published during 
the past five years. Besides, all studies were retros-
pective. The patients of enrolled studies were from 
Japan and the United States. The median ages of 
the included studies were similar. Only one stu-
dy involved patients with localized disease (16), 
while the other four studies enrolled patients with 
advanced/metastatic diseases (17-19, 25). All stu-
dies identified sarcopenia by measuring skeletal 
muscle and psoas muscle at the level of the L3 
using a computed tomography (CT) scan. All stu-
dies reported the outcome of OS, and two studies 

revealed the PFS (16, 19), while only one study 
demonstrated the CSS (16). Almost all studies had 
a relatively long follow-up duration except one 
(17). All studies were considered as high quality 
with a score of 8, 7, 8, 7, and 7. The detailed in-
formation is shown in Table-1.

Overall survival
 All studies incorporating 771 patients eva-

luated the difference of OS between patients with 
or without sarcopenia. About half of (47%) pa-
tients had sarcopenia. As indicated in Figure-2, 
we found that patients with sarcopenia had a 
worse OS compared with those without sarcope-
nia, the pooled HR was 1.76 (95%CI, 1.35-2.31; 

Table 1 - Characteristic of included studies.

Psutka 2016 Peyton 2016 Fukushima 2016 Ishihara 2016 Sharma 2015

Enrollment 
date/Location

2000 and 2010/US
2008 and 2012/

US

February 2003 
and June 2014/ 

Japan

2007 and 2014/
Japan

March 2001and 
June 2014/ US

Study type Retrospective Retrospective Retrospective Retrospective Retrospective

Treatment Radical nephrectomy
Radical 

nephrectomy

cytokine therapy 
and targeted 

agents
First-Line Sunitinib

Cytoreductive 
nephrectomy

Number of 
patients

387 128 92 71 93

Age 
Median(IQR)

65 (55-73)
Mean (Range) Median (Range) Median (Range)

61(56–68)
63(31-85) 65(37-91) 64.0 (31–79)

Tumor T1-2 N0 M0 RCC
Non T1-2 N0 M0 

RCC
AnyT anyN M1 

RCC
AnyT anyN M1 RCC

AnyT anyN M1 
RCC

sarcopenia 180(47%) 32(25%) 63(68%) 45(63.4%) 27(29.0%)

without 
sarcopenia

207(53%) 96(75%) 29(32%) 26(36.6%) 66(71.0%)

Outcomes OS CSS PFS OS OS OS PFS OS

HR (95% CI)
1.48 

(1.02-
2.15)

1.70 
(1.01-
2.85)

1.10 
(0.74-
1.63)

1.77 (0.88–4.04) 2.58 (1.20-6.05)
2.29 

(0.73-
8.16)

2.54(1.19-
5.65)

2.127 (1.153-
3.924)

Follow-up
Median IQR 
(months)

7.2
(5.0-9.7) years

Median(Range) Median (Range) Median (Range)
13(5-31)

48.3 (0.1-78.7) 19(1-142) 17.0(2.24-65.6)

NOS 8 7 8 7 7
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P <0.001). There was no significant heterogeneity 
among studies (I2=0%; P=0.692), as a result, we 
used the fixed-effect model.

Cancer-specific survival
 Only one study involved the CSS, so we did 

not perform the meta-analysis. Psutka et al. obser-
ved that sarcopenia was associated with increased 
cancer-specific mortality, HR was 1.70 (95%CI, 
1.01-2.85; P=0.047) (16).

Progression-free survival
 In teo studies including 458 patients, sarco-

penia occurred in 225 of 458 (49.1%) patients. No sig-
nificant discrepancy of PFS was revealed (HR=1.56, 
95%CI, 0.69-3.50, P=0.282, I2=71.7%; Figure-3).

Sensitivity analyses and publication bias
 Because of the small number of enrolled 

studies, we only performed the sensitivity analy-
sis based on OS. After sequentially removing each 
study, we did not observe relatively change and 
the trend of results did not alter, which indicated 
the stability of our pooled results (Figure-4). And 
we did not observe the publication bias of OS ac-
cording to Egger’s test (P=0.094, Figure-5A) and 
Begg’s test (P=0.462, Figure-5B).

Subgroup Analysis
 A few studies were enrolled in the final 

quantitative analysis, so we only conducted a 
subgroup analysis for OS stratified by regions 
and stages. In patients from Asia, sarcopenia 
was associated with a poor OS (HR=2.49; 95%CI, 
1.27-4.87, Figure-6A). Similarly, there was a 
significant difference in OS between westerners 
with or without sarcopenia (HR=1.65; 95%CI, 
1.23-2.22; Figure-6A). For patients with loca-
lized or advanced/metastatic diseases, sarcope-
nia was also considered as a prognostic factor 
(HR=1.48, 95%CI 1.01-2.15; HR=2.14, 95%CI 
1.45-3.15; respectively, Figure-6B).

DISCUSSION

 Body composition is an increasingly im-
portant prognostic factor in many illnesses, such 
as chronic diseases, the elderly population as well 
as several malignancies (15, 26, 27). Several ima-
ging techniques have been applied to evaluate the 
muscle mass including computed tomographic 
(CT) images, magnetic resonance imaging (MRI) 
and dual-energy X-ray absorptiometry (DEXA) 
(28). For patients with malignancies, CT images are 
commonly considered as a tool for staging, follo-

Figure 2 - Meta-analysis of the association between sarcopenia and OS in patients with RCC.
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Figure 3 - Meta-analysis of the association between sarcopenia and PFS in patients with RCC.

wing up and surveillance. Furthermore, it could 
be served as a method for identifying sarcopenia. 
Sarcopenia is the age-related decline in skeletal 
muscle mass concomitant with impaired streng-
th and/or function, which is highly prevalent in 

patients with cancers (27, 28). Besides, sarcope-
nia is associated with the prognosis of patients 
with RCC, but the results are mixed (16-19, 25). In 
consequence, we performed this meta-analysis to 
evaluate the prognostic value of sarcopenia in pa-

Figure 4 - Sensitivity analysis of OS.
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Figure 5 - Publication bias of OS: A: Egger’s test; B: Begg’s test.

Figure 6 - Subgroup analyses of OS: A: stratified by regions; B: stratified by stages.

A

A

B

B
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tients with RCC. In our study, we enrolled 5 studies 
incorporating 771 patients with RCC. We observed 
sarcopenia is associated with poor OS (HR=1.76; 
95%CI, 1.35-2.31; P <0.001), while there was no 
significant discrepancy of PFS between patients 
with or without sarcopenia (HR=1.56, 95%CI, 
0.69-3.50, P=0.282). Furthermore, when stratified 
by regions and stages, sarcopenia also serves as a 
predictive factor for OS in different subgroups. We 
did not detect publication bias, which indicated 
the robustness.

 Reportedly, sarcopenia is associated with 
postoperative complications, dose-limiting toxici-
ty and poor survival in patients with malignan-
cies involving hepatocellular carcinoma, gastroe-
sophageal tumor, colorectal cancer and urothelial 
carcinomas (14, 15, 29). For short-term outcomes, 
in patients with metastatic RCC, diminished mus-
cle mass was found to be a significant predictor 
of toxicity (30). Peyton et al. also found that sar-
copenia was associated with an increased risk of 
major complications in patients with stage III and 
IV kidney cancer (P=0.03) (25). While, as for long-
-term outcome, the prognostic value of sarcope-
nia in patients with RCC remains unclear. Auclin 
et al. used skeletal muscle index (SMI) to identi-
fy sarcopenia and observed that sarcopenia was 
not associated with OS in patients with metasta-
tic RCC (did not report data) (31). Ishihara et al. 
also identified sarcopenia by SMI and also did not 
find the association between OS and sarcopenia in 
patients with metastatic RCC (HR 2.29, P=0.157) 
(19). In contrast, Fukushima et al. and Sharma et 
al. used SMI to define sarcopenia and revealed 
that sarcopenia is associated with poor OS in pa-
tients with metastatic RCC (HR 2.58, P=0.015; HR 
2.13, P=0.016; respectively) (17, 18). For localized 
RCC, Psutka et al. demonstrated that sarcopenia 
is correlated to decreased CSS (HR 1.70, P=0.047) 
and OS (HR 1.48, P=0.039) (16). Besides, there 
is evidence that obesity may not be related to a 
worse prognosis unless it occurs concomitant to 
sarcopenia (sarcopenic obesity) (32). After pooling 
these pieces of evidence together, we found that 
sarcopenia is associated with poor OS in patients 
with RCC. In patients with localized and advan-
ced/metastatic RCC, the results are consistent with 
previous results. As for disease progression, the 

relevant studies are few and the predictive value 
of sarcopenia remains unclear. Psutka et al. obser-
ved that sarcopenia is not associated with PFS (HR 
1.10, P=0.65) in patients with localized RCC (16). 
While in patients with metastatic RCC, Ishihara et 
al. detected a significant association between sar-
copenia and poor PFS (HR 2.54, P=0.016) (19). We 
pooled these results and observed that sarcopenia 
had no significant impact on PFS. The small num-
ber of enrolled studies and heterogeneity among 
studies existed, which may have affected the final 
results. If given more relevant studies and cases, 
we believe the difference of PFS between patients 
with or without sarcopenia might be observed.

 The detailed interaction between sarco-
penia and poor survival in patients with cancer 
remains indistinct. In patients with advanced/me-
tastatic cancers, the poor survival may be associa-
ted with higher toxicity rates and poor response of 
treatments, so it seems possible that patients with 
sarcopenia may reduce the dose and be less likely 
to receive and complete treatments (30, 31). Sar-
copenia is the result of a combination of decreased 
protein synthesis and increased protein degrada-
tion, and the increased protein is induced by the 
catabolic driver including systematic inflamma-
tion (33). Some studies have suggested sarcopenia 
is associated with higher levels of CRP and hypo-
albuminemia, which were shown to be prognostic 
factors for RCC (19, 34). Besides, skeletal muscle 
is that muscle is a secretory organ of cytokines 
and other peptides (interleukin-6 [IL-6], IL-8, and 
leukemia inhibitory factor), which are extensive-
ly involved in inflammation processes (35). Fur-
thermore, during the development of sarcopenia, 
oxidative pathways are also altered in skeletal 
muscle, which results in decreased ATP synthesis 
and uncoupling (36). Hence, sarcopenia is com-
monly accompanied by malnutrition and impaired 
immune response. Both the systematic immune 
response and nutrition decline may influence the 
treatment intolerance and response (37). Further, 
more relevant studies are required to explore the 
interaction between sarcopenia and RCC.

 Performance status, which reflects the ge-
neral health status of patients, is widely used for 
predicting the prognosis of patients with RCC (3, 
4). However, it is evaluated by physicians, thus 
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its evaluation may be subjective and inconsistent. 
Sarcopenia reflects not only the skeletal muscle 
mass depletion on imaging but also a poor ge-
neral health status (13, 27, 28). Besides, sarcope-
nia is more objective and defined based on ima-
ging. CT scans are commonly used for staging 
and follow-up of patients, which is convenient 
to identify sarcopenia. Although, CT scan is an 
easy and objective method to assess muscle mass, 
muscle strength, and physical performance are 
also considered for sarcopenia diagnosis, and are 
not contemplated by CT scan.

 Our study highlights the prognostic value 
of sarcopenia in patients with RCC. Therefore, the 
treatment options, close postoperative follow-up, 
and appropriate adjuvant treatments might be 
more emphasized for RCC patients with sarcope-
nia. Besides, we could provide the patients with 
suggestions to prevent and decrease the rates of 
sarcopenia, including physical exercise, vitamin 
D or omega-3 fatty acid dietary supplementation 
and others (27, 38).

 Our study has several limitations. Firstly, 
only 5 studies involving 771 patients were in-
cluded, which may limit the power of pooled re-
sults. And only 2 studies revealed the PFS, while 
only one study demonstrated the CSS. Secondly, 
all studies are retrospective, increasing the risk 
of bias. Next, the differences in characteristics 
between studies could also affect the validity of 
our results. So we conducted subgroup analy-
ses based on available information. Finally, the 
methods of identifying sarcopenia are different. 
For instance, some studies measured SMI at 
L3 while others only measured the total psoas 
area and the cut-off values for defining sarco-
penia are slightly different. Therefore, to better 
evaluate the prognostic value of sarcopenia in 
patients with RCC, a consensus for identifying 
sarcopenia should be made.

CONCLUSIONS

 We carried out this meta-analysis to eva-
luate the prognostic value of sarcopenia in pa-
tients with RCC. We observed that patients with 
sarcopenia had a worse OS compared with tho-
se without sarcopenia in RCC. Larger, preferably 

prospective studies, are needed to confirm and 
update our findings.
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with stres urinary incontinence
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ABSTRACT
 

Purpose: We aimed to investigate the effects of menopause on long-term outcomes of 
transobturator tape (TOT) surgery.
Materials and Methods: Patients who underwent TOT surgery were evaluated under 
two groups as postmenopausal and premenopausal. The International Consultation on 
Incontinence short-form questionnaire (ICIQ-SF), Incontinence Impact Questionnaire (IIQ-7) 
and Urogenital Distress Inventory-Short Form (UDI-6) questionnaires were completed by 
the patients at the 1st and 5th-year follow-up sessions. Patients with a postoperative UDI-
6 and IIQ-7 score of <10 were considered as cured, those with lower postoperative scores 
compared to the preoperative period were regarded as improved, and the cases that had 
higher postoperative scores than preoperative values were interpreted as TOT failure. The TOT 
success rates were compared between the results obtained from UDI-6 and IIQ-7.
Results: A total of 109 patients were included in the study (53 postmenopausal and 56 
premenopausal). We contacted with 90 (48 premenopausal and 42 postmenopausal) women 
at 1st year control and 80 (44 premenopausal and 36 postmenopausal) women at 5th year 
control. There was a significant improvement in all of three questionnaires between the 
preoperative and post-operative 1st year control (ICIQ-SF: 15.5±2.5 vs. 1.8±4.3, p <0.001; 
IIQ-7: 68.9±9.8 vs. 2.75±15.2, p <0.001; UDI-6: 27.1±11.1 vs. 6.0±14.6, p <0.001) and the 
preoperative and post-operative 5th year control (ICIQ-SF: 15.5±2.5 vs. 3.1±5.3, p <0.001; 
IIQ-7: 68.9±9.8 vs. 9.6±26.7, p <0.001; UDI-6: 27.1±11.1 vs. 5.1±10.0, p <0.001). When we 
compared the premenopausal and postmenopausal patients in terms of recurrent urinary tract 
infection (UTI); 5 (12%) patients had recurrent UTI in postmenopausal group but no patients 
had recurrent UTI in premenopausal group at 1st year follow-up (p=0.039) and similarly the 
same 5 (13.9%) patients in follow-up had recurrent UTI in postmenopausal group but no 
patients had recurrent UTI in premenopausal group at 5th year follow-up (p=0.045). There 
were no significant differences between the premenopausal and postmenopausal patients in 
terms of TOT success rates at 1st and 5th year control, evaluated with UDI-6 (1st year: p=0.198 
and 5th year: p=0.687) and IIQ-7 (1st year: p=0.489 and 5th year: p=0.608) questionnaires.
Conclusions: Transobturator tape surgery is an effective and reliable method according to the 
long-term outcomes reported in this paper. In the current study, we determined that the TOT 
success rates were not affected by the presence of menopause.
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INTRODUCTION

Urinary incontinence (UI) has been defi-
ned as involuntary urine loss by the International 
Continence Society (ICS) (1). Risk factors for UI 
include age, obesity and excess adipose tissue, pa-
rity, pregnancy, hormone replacement therapy for 
menopause, ethnicity and race, hysterectomy, die-
tary factors, socioeconomic status, smoking, phy-
sical activity, and comorbidities (diabetes, urinary 
tract infection (UTI), cognitive disorder, ischemic 
heart disease, physical disorders, and depression) 
(1, 2). Stress urinary incontinence (SUI), one of the 
most common types of UI, occurs when the blad-
der pressure exceeds urethral resistance due to in-
creased abdominal pressure in exercise, sneezing, 
or coughing, and its prevalence ranges from 4 to 
35% in the literature (3, 4). Transobturator tape 
(TOT) treatment was first described in 2001 and 
presents as an alternative to the mid-urethral sling 
technique, in which the synthetic mesh is inserted 
through the obturator foramen (5).

 With menopause and advancing age, all 
urogynecologic disorders have been shown to in-
crease. Menopause results in the reduction of the 
maximal urethral closure pressure. At the same 
time, bladder capacity and detrusor pressure during 
voiding is significantly decreased in the elderly po-
pulation (6). On the other hand, estrogen receptors 
have been identified along the pelvic floor trigone 
and uterosacral ligaments including the urethra, 
vagina and bladder, and estrogen loss was often 
associated with urogenital atrophy and urinary 
symptoms after menopause (7). Stress urinary in-
continence is more commonly seen among postme-
nopausal patients, and studies in the literature have 
reported different results in term of the success and 
complication rates of TOT surgery in premenopau-
sal and postmenopausal patients (8, 9).

 In this study, we aimed to investigate the 
effects of menopause on the long-term outcomes 
of the TOT operation, which is defined as a mini-
mally invasive technique.

MATERIALS AND METHODS

 After obtaining the approval of the local 
ethics committee, patients who underwent subu-

rethral vaginal TOT surgery due to SUI in our uro-
logy clinic between January 2008 and June 2013 
were retrospectively reviewed. Patients were eva-
luated under two groups as postmenopausal and 
premenopausal before the TOT operation. Life sty-
le changes including weight loss and pelvic mus-
cle exercises were offered before and after the TOT 
surgery. Demographic characteristics of the pa-
tients, International Consultation on Incontinen-
ce short-form questionnaire (ICIQ-SF), Urogenital 
Distress Inventory-Short Form (UDI-6) and Incon-
tinence Impact Questionnaire (IIQ-7) questionnai-
re results, examination findings, stress test (MMK: 
Marshall-Marchetti-Krantz), Q-tip test, operation 
results, and complications were noted. Patients 
who previously had surgery for UI or pelvic or-
gan prolapse, those having a marked neurologi-
cal disease, urgency urinary incontinence (UUI), 
or cystocele or rectocele at the degree that would 
require surgical repair, and those who were using 
medication that made them prone to bleeding and 
the patients who were premenopausal before the 
surgery and then became menopausal during the 
time interval of study were excluded from the stu-
dy. None of the patients with menopause took any 
hormonal therapy in their follow-up. TOT opera-
tion decision was scheduled for patients that had 
no preoperative pathology according to the uro-
dynamic testing, a Q-tip test result of >30 degre-
es, and a positive stress test result. All operations 
were performed using the outside-in method un-
der spinal anesthesia. Polypropylene mesh (Uni-
tape T-Promedon®) was used as the TOT material 
during the operation. Cystoscopy was not routine-
ly performed to all patients.

 Urogynecologic examinations were per-
formed on the patients. Q-tip angle, MMK test, 
operation success, and per-operative complica-
tions were recorded. The Turkish versions of the 
ICIQ-SF, IIQ-7 and UDI-6 questionnaires, which 
had been previously validated, were completed 
by the patients again at the first- and fifth-year 
follow-up sessions (10, 11). The outcomes of the 
operation were classified according to the subjec-
tive evaluations of the patients through the ques-
tionnaires: Patients with a postoperative UDI-6 
and IIQ-7 score of <10 were considered as cured, 
those with lower postoperative scores compared to 
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the preoperative period were regarded as impro-
ved, and the cases that had higher postoperative 
scores than preoperative values were interpreted 
as TOT failure (12). The overall success rate of 
TOT was defined as sum of the cure and impro-
vement rates. TOT success rates were compared 
between the groups at 1st and 5th year outcomes.

 Data were analyzed using the Statistical 
Package for Social Sciences (SPSS, Inc., Chicago 
IL) version 22 and expressed as mean±standard 
deviation, number (n) and percentage (%) values. 
In the comparison of categorical variables between 
the groups, the X2 test and Student’s t-test were em-
ployed to compare continuous variables. A p value 
of 0.05 was considered to be statistically significant.

RESULTS

 A total of 109 patients were included in 
the study and their mean age was 52.4±10.1 (27-
76) years. There were 53 postmenopausal (48.6%) 
and 56 premenopausal (51.4%) women. The mean 

body mass index (BMI) of the patients was 26.2±4.0 
(20.2-34.4) kg/m2. The mean Q-tip test angle was 
57.0±17.1 (30-90) degrees and the mean follow-up 
period was 74.4±46.2 (1-138) months. The mean 
operation time was 29.7±9.7 (12-60) minutes, and 
the mean hospitalization time was 1.2±0.5 (1-3) 
days. For all patients, the cough (MMK) test was 
positive and UUI was negative. We contacted with 
90 (48 premenopausal and 42 postmenopausal) 
women at 1st year control and 80 (44 premeno-
pausal and 36 postmenopausal) women at 5th year 
control (Figure-1).

The overall success rate of TOT procedure 
was detected as 93.3% at 1st year follow-up and 
88.8% at 5th year follow-up according to both IIQ-
7 and UDI-6 questionnaires. There was no signifi-
cant difference between the success rates of pre-
menopausal and postmenopausal patients at 1st 

year follow-up (93.7% vs. 92.9%, p=0.865) and 5th 
year follow-up (90.9% vs. 86.1%, p=0.499) (Ta-
ble-1). The cure rates were also similar between 
the premenopausal and postmenopausal patients 

Figure 1 - The first-year and fifth-year distribution of the patients that underwent TOT surgery.Figure: The first-year and fifth-year distribution of the patients that underwent TOT surgery  
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according to IIQ-7 (83.3% vs. 78.6%, p=0.821) and 
UDI-6 (70.8% vs. 54.8%, p=0.648) at 1st year; IIQ-7 
(75.0% vs. 69.4%, p=0.485) and UDI-6 (75.0% vs. 
69.4%, p=0.485) at 5th year follow-up (Table-1).

When we compared the premenopausal 
and postmenopausal patients in terms of recur-
rent urinary tract infection (UTI); 5 (12%) patients 
had recurrent UTI in postmenopausal group but 
no patients had recurrent UTI in premenopausal 
group at 1st year follow-up (p=0.039) and similar-
ly the same 5 (13.9%) patients on follow-up had 
recurrent UTI in postmenopausal group but no pa-
tients had recurrent UTI in premenopausal group 
at 5th year follow-up (p=0.045). No new recurrent 
UTI was added between 1st and 5th year follow-up. 
While 22 (20.2%) women had urgency in the pre-
operative period, the postoperative new urgency 
was observed in three patients (3.3%) in 1st year 
and 11 patients (13.8%) in 5th year. In addition, no 
UUI was found in the preoperative period whereas 
UUI was observed to newly develop in five pa-
tients (5.6%) in the first-year and 11 (13.8%) pa-
tients in the fifth-year follow-up.

There was a significant improvement in all 
of the three questionnaires between the preopera-
tive and post-operative 1st year control (ICIQ-SF: 
15.5±2.5 vs. 1.8±4.3, p <0.001; IIQ-7: 68.9±9.8 
vs. 2.75±15.2, p <0.001; UDI-6: 27.1±11.1 vs. 
6.0±14.6, p <0.001) and the preoperative and post-
-operative 5th year control (ICIQ-SF: 15.5±2.5 vs. 
3.1±5.3, p <0.001; IIQ-7: 68.9±9.8 vs. 9.6±26.7, p 
<0.001; UDI-6: 27.1±11.1 vs. 5.1±10.0, p <0.001). 
The preoperative Q-tip test angles were significan-
tly lower in the postoperative 1st and 5th years (p 
<0.001), which is an indication of the efficacy and 
permanence of the positive outcomes of the ope-
ration (Table-2).

There was no significant difference be-
tween the postmenopausal and premenopausal 
patients in terms of BMI, Q-tip angle, follow-up 
duration, operation time, and hospitalization time 
according to the evaluations undertaken in the 1st 

and 5th years (p ˃0.05) (Table-3). Three postmeno-
pausal and two premenopausal women had a po-
sitive result in the cough test in the 1st year, with 
no statistically significant difference (p=0.564). At 

Table 1 - Comparison of the cure and success rates of postmenopausal and premenopausal groups in terms of the first-year 
and fifth-year outcomes according to IIQ7 and UDI-6.

Postoperative 1st year 

(90 patients; 48 premenopausal, 42 postmenopausal)

Postoperative 5th year

 (80 patients; 44 premenopausal, 36 postmenopausal)

IIQ-7 Failure Cure P* Improvement Success P** Failure Cure P* Improvement Success P**

6 (6.7%) 73 (81.1%) 11 (12.2%) 84 (93.3%) 9 (11.2%) 58 (72.5%) 13 (16.3%) 71 

(88.8%)

Postmenopausal 3 (7.1%) 33 (78.6%)

0.821

6 (14.3%) 39 (92.9%)

0.865

5 (13.9%) 25 (69.4%)

0.485

6 (16.7%) 31 

(86.1%)
0.499

Premenopausal 3 (6.3%) 40 (83.3%) 5 (10.4%) 45 (93.7%) 4 (9.1%) 33 (75.0%) 7 (15.9%) 40 

(90.9%)

UDI-6

Failure Cure P* Improvement Success P** Failure Cure P* Improvement Success P**

6 (6.7%) 57 (63.3%) 27 (30.0%) 84 (93.3%) 9 (11.2%) 58 (72.5%) 13 (16.3%) 71 

(88.8%)

Postmenopausal 3 (7.1%) 23 (54.8%)

0.648

16 (38.1%) 39 (92.9%)

0.865

5 (55.6%) 25 (69.4%)

0.485

6 (16.7%) 31 

(86.1%)
0.499

Premenopausal 3 (6.3%) 34 (70.8%) 11 (22.9%) 45 (93.7%) 4 (44.4%) 33 (75.0%) 7 (15.9%) 40 

(90.9%)

IIQ-7 = Incontinence Impact Questionnaire; UDI-6: Urogenital Distress Inventory-Short Form.
* = Chi-square test; p values show the comparison of the premenopausal and postmenopausal patients according to failure and cure rates.
** = Chi-square test; p values show the comparison of the premenopausal and postmenopausal patients according to failure and success rates.
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5th year of follow-up, premenopausal group had 3 
patients with positive cough test, while post-me-
nopausal group had four. The difference was not 
significant (p=0.419). Concerning systemic disea-
ses, there was no difference between the 1st year 
and 5th year results of the groups (p=0.734 and 
p=0.838, respectively) (Table-3).

There was no significant difference betwe-
en the postmenopausal and premenopausal groups 
in terms of the 1st and 5th year complication rates 
(p=0.156 and p=0.172, respectively). In the pero-
perative period, four women (3.7%) had bleeding 
that resulted in a blood loss of greater than 200mL 
and only one (0.9%) required erythrocyte suspen-
sion transfusion. All four patients were premeno-
pausal. Bladder injuries were found in two (1.8%) 
women; thus, for these cases, the catheter was wi-
thdrawn seven days later and the treatment was 
initiated. Both these patients were postmenopau-
sal. Except for two women with bladder injuries, 
all catheters were withdrawn on the first postope-
rative day.

In the early postoperative period, two 
patients had acute urinary retention (AUR), and 
kept the urinary catheter for 7 days. They had no 
other issues during follow-up. Both women that 
developed AUR were in the premenopausal group. 
Among the late postoperative complications eva-
luated, there was no difference between the post-

menopausal and premenopausal groups in terms 
of de novo urgency, de novo UUI, dyspareunia, 
perineal pain, and vaginal discharge in 1st and 5th 

year follow-ups (p ˃0.05) (Table-3).

DISCUSSION

Urinary incontinence constitutes an im-
portant sociocultural health problem with high 
prevalence. Considering that the quality of life 
has attained more importance and the average life 
expectancy has extended, SUI treatment will be-
come more valuable in the coming years with the 
increased number of geriatric individuals.

Studies showing the effects of menopau-
se on various surgical techniques applied in the 
treatment of SUI report different results. While 
some emphasize the negative effects of menopau-
se, others suggest that there is no such effect. In 
2010, Rechberger et al. concluded that both meno-
pause and aging had a detrimental effect on the 
ultimate outcome of both retropubic and transo-
bturator sling due to the development of textural 
and hormonal changes (13). The study undertaken 
by Polat et al. confirms this finding, they found 
no significant difference in the mean operation 
time, length of hospital stay or intraoperative and 
postoperative complications, but noted that the 
premenopausal women were more satisfied with 

Table 2 - The comparison of the questionnaires scores, UI symptoms and physical examination results of patients according 
the follow - up years (preoperative vs postoperative 1st year and preoperative vs postoperative 5th year).

Preoperative
(n=109)

Postoperative 1st year
(n=90)

Postoperative 5th year
(n=80)

P*

MMK test 0 (0%) 85 (94.4%) 73 (91.3%) <0.001

Q tip (°) 57.0±17.1 17.1±12.5 19.8±15.9 <0.001

SUI symptoms 109 (100%) 6 (6.7%) 9 (11,3%) <0.001

De-novo UUI - 5 (5.6%) 11 (13.8%) -

ICIQ-SF 15.5±2.5 1.8±4.3 3.1±5.3 <0.001

IIQ-7 68.9±9.8 2.75±15.2 9.6±26.7 <0.001

UDI-6 27.1±11.1 6.0±14.6 5.1±10.0 <0.001

MMK = Marshall-Marchetti-Krantz; SUI = Stress urinary incontinence; UUI = Urge urinary incontinence; ICIQ-SF = International Consultation on Incontinence short-form 
questionnaire; IIQ-7 = Incontinence Impact Questionnaire; UDI-6 = Urogenital Distress Inventory-Short Form.

*= p values show both of the comparison of preoperative vs postoperative 1st year and preoperative vs postoperative 5th year outcomes.
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Table 3 - Comparison of the demographic characteristics, surgical outcomes and complications of the postmenopausal and 
premenopausal groups in terms of follow-up years.

Postoperative 1.st year
(n=90)

Postoperative 5.th year
(n=80)

Premenopausal
n=48 (53.3%)

Postmenopausal
n=42 (46.7%)

P Premenopausal
n=44 (55%)

Postmenopausal
n=36 (45%)

P

BMI (kg/m2) 27.1±4.2 26.6±3.6 0.370 27.2±4.2 26.3±3.6 0.234

Follow-up time (months) 94.8±33.1 83.6±37.7 0.148 102.3±22.5 95.5±25.2 0.210

Operation time (min) 29.7±10.6 29.5±9.0 0.931 29.5±10.8 29.6±9.7 0.978

Hospitalization (days) 1.2±0.6 1.1±0.3 0.264 1.3±0.6 1.1±0.3 0.200

Co-morbidities 0.838

No 26 (54.2%) 27 (64.3%) 0.734 24 (54.5%) 22 (61.1%)

Diabetes Mellitus 8 (16.7%) 5 (11.9%) 7 (15.9%) 5 (13.9%)

Hypertension 5 (10.4%) 4 (9.5%) 5 (11.4%) 4 (11.1%)

Thyroid diseases 3 (6.3%) 3 (7.1%) 2 (4.5%) 3 (8.3%)

COPD 4 (8.3%) 1 (2.4%) 4 (9.1%) 1 (2.8%)

Complications 0.172

No 42 (87.5%) 40 (95.2%) 0.156 40 (90.1%) 34 (94.4%)

Bleeding 4 (8.3%) 0 (0.0%) 3 (6.8%) 0 (0.0%)

Acute urinary 
retention

2 (4.2%) 0 (0.0%) 1 (2.3%) 0 (0.0%)

Bladder injury 0 (0.0%) 2 (4.8%) 0 (0.0%) 2 (5.6%)

MMK(+) 2 (4.2%) 3 (7.1%) 0.564 4 (9.1%) 3 (8.3%) 0.419

Q tip (°) 16.4±13.0 17.9±11.9 0.571 19.7±16.1 19.9±16.0 0.955

SUI (+) 3 (6.3%) 3 (7.1%) 0.542 4 (9.1%) 5 (13.9%) 0.319

De-novo urgency 2 (4.2%) 1 (2.4%) 0.550 5 (11.4%) 6 (16.7%) 0.344

De-novo urge 
incontinence

3 (6.3%) 2 (4.8%) 0.564 5 (11.4%) 6 (16.7%) 0.332

Recurrent UTI 0 (0.0%) 5 (12.0%) 0.039 0 (0.0%) 5 (13.9%) 0.045

Dyspareunia 6 (12.5%) 3 (7.1%) 0.314 5 (11.4%) 2 (5.6%) 0.307

UDI-6 7.1±13.0 10.7±18.1 0.274 9.8±16.8 12.8±19.8 0.453

IIQ-7 7.6±18.7 10.9±20.3 0.421 15.1±30.3 17.5±24.9 0.699

ICIQ-SF 1.8±4.6 1.8±4.0 0.984 2.9±5.9 3.3±4.8 0.776

BMI = Body mass index; DM = Diabetes Mellitus; HT: Hypertension; COPD = Chronic obstructive pulmonary disease; MMK = Marshall-Marchetti-Krantz; SUI = Stress 
urinary incontinence; UTI: Urinary tract infection; UDI-6 = Urogenital Distress Inventory-Short Form; IIQ-7 = Incontinence Impact Questionnaire; ICIQ-SF = International 
Consultation on Incontinence short-form questionnaire.
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the surgery than the postmenopausal women. In 
addition, the improvement in the UDI-6 scores of 
premenopausal women was more significant (8). 
In contrast to these results, researchers investiga-
ting the effect of menopause on the success and 
failure rate of the Burch procedure examined 258 
patients and observed no effect of menopause on 
the failure rate (14). Yasa et al. showed that TOT 
surgery in SUI treatment had high rates of suc-
cess and patient satisfaction and a low postope-
rative morbidity rate in postmenopausal women 
aged over 65 years (15). Agarwal et al. reported 
that TOT surgery was more successful in preme-
nopausal women younger than 50 years with a 
urethral mobility greater than 30 degrees (16). In 
the present study, there was no difference between 
the postmenopausal and premenopausal groups 
in terms of TOT success and fifth-year follow-up 
evaluations. We did not find any difference in the 
duration of follow-up, operation time, and hospi-
talization time between the two groups. According 
to the results of the UDI-6 and IIQ-7 question-
naires, the postmenopausal and premenopausal 
groups did not differ in relation to the rates of TOT 
failure, TOT success and clinical improvement.

Arrabal-Polo et al. calculated the total 
complication rate of TOT surgery as 12% in their 
study (17). Kaelin-Gambirasio et al. found the pe-
roperative and early postoperative complication 
rate to be 9.5% (18). In our study, the peroperative 
and early postoperative complication rate being 
7.2% confirms the safety of the TOT operation.

Richter et al. comparatively evaluated pa-
tients under 65 years (34.6% premenopausal) and 
over 65 years (all postmenopausal) that underwent 
the Burch colposuspension or pubovaginal sling for 
the treatment of SUI and found no difference in the 
complication rates (including hemorrhage) of the two 
groups (19). Yasa et al. did not observe any bladder 
perforation among the postmenopausal patients aged 
below and over 65 years that underwent TOT surgery 
due to SUI and noted no statistically significant diffe-
rence between the groups concerning other compli-
cations observed, namely voiding dysfunction, vagi-
nal erosion, de novo urgency, and suprapubic or hip 
pain (15). In the current study, considering the four 
patients with a blood loss of more than 200mL, the 
rate of hemorrhage was 2.8%.

Voiding difficulty is another complica-
tion that develops in the postoperative period. 
Urinary obstruction that occurs in the first few 
days may be due to edema and pain, but in the 
following days, specifically within 10 days, this 
effect is minimized and the patient is expected to 
perform the voiding function without difficulty 
(20). In the present study, transient urinary re-
tention developed in two patients (1.8%) in the 
early postoperative period, and therefore the ca-
theter remained for one week. The patients were 
able to spontaneously urinate after the catheter 
was removed. The four patients with hemorrha-
ge and the two patients with acute urinary re-
tention were in the premenopausal group. Blad-
der injury was seen in only two patients, both in 
the postmenopausal group. Despite the absence 
of a statistically significant difference between 
the two groups in terms of complications, the 
presence of hemorrhage in four and acute uri-
nary obstruction in two premenopausal patients 
could be explained by congestion, blood sup-
ply and edema due to estrogen, and similarly, 
the two cases of bladder injury being seen in 
the postmenopausal group can be attributed to 
the reduced level of estrogen, resulting in tissue 
thinning and increased fragility.

Another condition that can be seen after 
TOT operations is de novo urgency incontinence, 
which was identified at a rate of 5.6% in the first 
year and 13.8% in the fifth year of the current 
study. Consistent with the report of Yasa et al., we 
found no difference between the postmenopausal 
and premenopausal groups (15).

Urinary tract infection, another complica-
tion encountered after mid-urethral sling operations, 
occurs at a rate of 34% in the first three months 
and 50% in the first year (21, 22). The prevalence 
of recurrent UTI is reported as 6.4% in various case 
series (23). In a study by Weintraub et al., the rate of 
UTI was found to be 21.3% after mid-urethral sling 
surgery. When the groups with and without infec-
tion were considered, the mean age of the infection 
group was greater, but without statistical significan-
ce. The menopause status was not different in these 
groups. The authors suggested that UTI had a linear 
relationship with the presence of perineal hemato-
ma and prolonged hospitalization time (24). In our 
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patient groups, the rate of recurrent UTI was 5.6% 
in the first year and 6.3% in the fifth-year follow-
-up. All the patients presenting with recurrent UTI 
were in the postmenopausal group, and there was a 
statistically significant difference for the first-year 
and fifth-year values. As expected, the mean age 
of the postmenopausal group was higher than that 
of the premenopausal group. None of the patients 
with recurrent UTI had peroperative complications. 
We consider that the reason for detecting increased 
recurrent UTI in the postmenopausal group is the re-
duced estrogen, blood supply, and weakening of the 
bladder mucosal barrier.

 The main limitation of this study is its re-
trospective design. Data about menopause status 
of patients was only evaluated before TOT surgery 
also there was no data which patients used hor-
monal therapy for menopause.

CONCLUSIONS

Transobturator tape surgery is an effective 
and reliable method according to the long-term 
outcomes reported in this paper. In the current 
study, we determined that the TOT success rates 
were not affected by the presence of menopause.
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ABSTRACT
 

Purpose: To evaluate whether components of Testicular Dysgenesis Syndrome (TDS) 
affect testicular germ cell tumor (TGCT) prognosis and oncological outcomes. According 
to the hypothesis called TDS; undescended testis, hypospadias, testicular cancer and 
spermatogenic disorders share the same risk factors and have a combined fetal origin.  
Materials and Methods: We retrospectively evaluated the stages and oncological outcomes 
of 69 patients who underwent radical orchiectomy between January 2010 and December 
2014 due to TGCT in our department. The presence of undescended testis, hypospadias 
and semen parameters disorders were recorded according to anamnesis of patients.  
Results: Among 69 patients with TGCT, only 16 (23.1%) had TDS. Significantly higher 
rate of TDS (36.1% vs. 9.1%) was observed at the advanced stages of TGCT(p=0.008). 
In the TDS group, the rates of local recurrence (50% vs. 11.3%, p<0.001), distant 
metastasis (93.6% vs. 3.8%, p<0.001) and cancer-spesific mortality (87.5% vs. 3.8%, 
p<0.001) were found significantly higher than those without TDS. The predicted time for 
recurrence-free survival (13.70±5.13 vs. 100.96±2.83 months, p<0.001) metastasis-free 
survival (13.12±4.21 vs. 102.79±2.21 months, p <0.001) and cancer-specific survival 
(13.68±5.38 vs. 102.80±2.19 months, p<0.001) were also statistically lower in this group.  
Conclusions: According to our preliminary results, there is an apparent relationship 
between TDS and tumor prognosis. Even if the components of TDS alone did not 
contain poor prognostic features for TGCT, the presence of TDS was found as the most 
important independent predictive factor for oncological outcomes in both seminomas 
and nonseminomas as well as all patients with TGCT.
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INTRODUCTION

Testicular dysgenesis syndrome (TDS) is 
one of the current topics that has been described 
in recent years. Undescended testis, hypospadias, 

decreased spermatogenesis and testicular germ 
cell tumor (TGCT) form TDS components (1). One 
or more of these disorders occur in about 1 in 
6 young men in Northern Europe (2). TDS has a 
common fetal origin associated with deficiencies 
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in fetal androgen production (3). A failure in nor-
mal differentiation of fetal germ cells is effective in 
the formation of this syndrome. Increase in the inci-
dence of TGCT in young men is also related to this 
mechanism. That is why TDS have been associated 
with TGCT (1). The hypotheses related to TDS have 
been strengthened by new studies since the last two 
decades (4, 5). Althought there are still controver-
sial views about TDS, these studies have aimed to 
provide evidence verifying the reality of TDS based 
on a few key aspects, such as genetic factors, envi-
ronmental endocrine-disrupting chemicals, lifestyle 
factors and intrauterine growth disorders (6, 7).

 The biological mechanism of TDS was 
tried to be demonstrated in animal models due 
to limitations in human studies (4). Nevertheless, 
more evidence is needed to reinforce TDS hy-
pothesis (8). According to the literature, semen 
analysis and testicular histology support the as-
sociation between TGCT and TDS (9). But there is 
no detailed evaluation to show the effects of TDS 
components on TGCT prognosis. We aimed to eva-
luate whether components of TDS have an effect 
on TGCT prognosis and oncological outcomes.

MATERIALS AND METHODS

 After obtaining the approval of the local 
ethics committee (protocol number: 77192459-
050.99-E.2812, 3/19), we retrospectively evaluated 
the stages and oncological outcomes of 77 patients 
who underwent radical orchiectomy between Ja-
nuary 2010 and December 2014 due to TGCT at 
our department. The presence of undescended tes-
tis, hypospadias, disorders of semen parameters 
and atrophic testis (testicular volume <12mL) were 
recorded. As our study also included non-married 
patients, it was not possible to evaluate the fertili-
ty status for all patients. Instead of this, disorders 
of semen parameters were examined. Demographic 
data, histological tumor types, clinical stages, tu-
mor side, tumor sizes, expression of serum tumour 
markers (Alpha-fetoprotein, Beta human chorionic 
gonadotropin [β-hCG] and Lactate dehydrogenase 
[LDH]), prognostic factors in pathology specimen, 
post-orchiectomy follow-up period, presence of 
adjuvant therapy after orchiectomy, rates of local 
recurrence, distant metastasis and cancer-specific 

survival (CSS) were also recorded. 69 patients with 
complete data were included in the study. The pa-
tients whose data could not be completely collec-
ted were excluded from the study. 

Tumor stages were recorded according to 
the 2009 classification of Tumor-Node-Metastasis. 
Patients were divided into two main groups. Stage 
IA and IB were determined as early stage (Group 
I). Stage IS, IIA/IIB/IIC and IIIA/IIIB/IIIC were de-
termined as advanced stage (Group II).

 The definition of TDS involves the presen-
ce of at least two of the following: undescended 
testis, hypospadias, decreased spermatogenesis 
and testicular germ cell tumor (4). As all patients 
had TGCT, those with any of undescended testis, 
hypospadias or disorders of semen parameters for-
med the TDS group. 16 patients with TDS and 53 
patients without TDS were determined and a sub-
group analysis was also done.

Pathological prognostic factors were ba-
sed on the Guidelines of European Association of 
Urology on Testicular Tumors (9).The prognostic 
factors for the stage I seminomas were rete testis 
involvement and tumor size greater than 4cm.The 
presence of lymphovascular invasion (LVI), the 
percentage of embryonal carcinoma more than 
50% and the proliferation rate above 70% were 
prognostic factors for stage I non-seminomas.

Statistical analysis

 To compare the differences between the 
two groups, the normality status was evaluated by 
Kolmogorov-Smirnov and Shapiro-Wilk tests. Pe-
arson Chi-square or Fisher exact analysis for ca-
tegorical variables, Mann-Whitney U test for con-
tinuous variables in non-normal distribution were 
used. Kaplan-Meier was used for survival analysis 
and Cox regression analysis was used for determi-
ning the independent variables. The analyzes were 
performed using IBM SPSS Statistics 21 (IBM, Ar-
monk, NY USA) software. P <0.05 was considered 
statistically significant.

RESULTS

 Median age of the 69 male patients was 31 
(min:8-max:60). Demographic and clinical cha-
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racteristics of the patients are shown in Tables 
1 and 2. During the median follow-up period of 
57 (6-106) months, the distant metastases were 
located at lung in 8 patients, liver in 4 patients 
and non-regional lymph nodes in 5 patients.

 When the early and advanced tumor sta-
ges were compared, it was shown that the pre-
dicted time for recurrence-free survival (RFS) 
(71.61±8.02 vs. 96.57±4.65 months, p=0.01), 
metastasis-free survival (MFS) (68.32±7.91 vs. 
96.99±4.43 months, p=0.003) and cancer-specific 
survival CSS (71.18±7.73 vs. 96.67±4.57 months, 
p=0.007) were statistically lower in patients with 
advanced stage (Figures 1A, 1B and 1C).

 In a subgroup analysis, patients were 
classified in terms of the presence of TDS. Sig-
nificantly higher TDS rates (36.1% vs. 9.1%) 
were observed in the advanced stages (p=0.008) 
(Table-2). In the TDS group, the rates of loc-
tal recurrence (50% vs. 11.3%, p <0.001), dis-
tant metastasis (93.6% vs. 3.8%, p <0.001) and 

cancer-specific mortality (87.5% vs. 3.8%, p 
<0.001) were found significantly higher than 
those without TDS (Table-3). When patients 
with seminoma and non-seminoma were com-
pared between themselves, in the presence of 
TDS, the rate of local recurrence (88.9% vs. 
57.1%) was higher in non-seminomas, whereas 
distant metastasis (100% vs. 88.9%) and can-
cer-specific mortality rates (100% vs. 77.8%) 
were higher in seminomas (Table-3).

 The predicted time for recurrence-free 
survival (RFS) (13.70±5.13 vs.100.96±2.83 mon-
ths, p <0.001), metastasis-free survival (MFS) 
(13.12±4.21 vs. 102.79±2.21 months, p <0.001) 
and cancer-specific survival (CSS) (13.68±5.38 
vs. 102.80±2.19 months, p <0.001) were statis-
tically lower in patients with TDS (Figures 2A, 
2B and 2C). In the presence of TDS, the predic-
ted time for RFS was longer in patients with se-
minoma (13.64±4.56 vs.12.66±6.48 months, p 
<0.001). Conversely, the predicted time for MFS 

Table 1 - Distribution of patients according to tumor stages, histologic tumor types, components of testicular dysgenesis 
syndrome and oncologic outcomes.

Stage Number of 

seminoma 

patients

Number 

of non-

seminoma 

patients

Number of 

mix germ 

cell tumor

History of 

undescended 

testis

History of 

hypospadiass

History of 

subfertility

Numbers of 

patients with 

testicular 

dysgenesis 

syndrome

Post-

treatment 

recurrence 

and 

histological 

subtype

Presence 

of testicular 

dysgenesis 

syndrome in 

patients with 

recurrence

Post-

treatment 

metastasis 

and 

histological 

subtype

Presence 

of testicular 

dysgenesis 

syndrome in 

patients with 

metastasis

Post-treatment 

mortality and 

histological 

subtype

Presence 

of testicular 

dysgenesis 

syndrome 

in deceased 

patients

IA 11 4 5 - - - 0 (% 0) 0 0 (% 0) 1 (NS) 0 (%0) 1 (NS) 0 (%0)

IB 8 4 1 2 - 2 3 (% 23) 2 (NS) 1 (% 50) 1 (M),1(S) 2 (%100) 1 (M),1(S) 2 (%100)

IS 1 1 2 - - - 0 (% 0) 1 (M) 0 (% 0) 0 0

IIA 0 1 0 - - - 0 (% 0) 0 0 (% 0) 0 0

IIB 0 3 1 1 - 1 1 (% 25) 1 (NS) 0 (% 0) 1 (NS) 1 (%100) 1 (NS) 1(%100)

IIC 3 0 0 1 1 - 1 (% 33.3) 1 (S) 1 (% 100) 2 (S) 1 (%50) 2 (S) 1(%50)

IIIA 1 2 0 - - 1 1 (% 33.3) 1 (NS) 0 (% 0) 1 (NS) 1 (%100) 0

IIIB 5 3 1 2 2 4 (% 44.4) 2 (NS), 1 (S) 2 (% 66.6) 2(S), 2(NS) 4 (%100) 2(S), 2(NS) 4(%100)

IIIC 6 6 0 3 2 3 6 (% 50) 2 (S), 3 (NS) 4 (% 80) 3(NS), 3(S) 6 (%100) 3(NS), 3(S) 6(%100)

Total 

number

35 24 10 9 3 9 16 (% 23.1) 14 8 (% 57.1) 17 15 (%88.2) 16 14(%87.5)

S = Seminoma, NS = Non-seminoma; M = Mix germ cell tumor
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Table 2 - Demographic, pathological, clinical data and oncologic outcomes of the patients.

Parameters Group I Group II Total p value

(Early stage TGCT) 
(n:33)

(Advanced stage TGCT)
(n:36)

(n:69)

Age

Median (25th-
75thpercentiles)

31.00 (27.00-37.00) 30.00 (24.25-41.75) 31 (25-40) † 0.709

Tumor size (cm)

Median (25th-
75thpercentiles)

3.50 (2.15-4.55) 5.55 (3.52-7.20) 4.20 (2.65-6.50) † 0.002*

Tumor laterality (n,%)

Left 10 (30.3) 13 (36.1) 23 (33.3) ‡  0.877

Right 21 (63.6) 21 (58.3) 42 (60.9)

Bilateral 2 (6.1) 2 (5.6) 4 (5.8)

Histopathological subtype(n,%)

Seminoma 19 (57.6) 16 (44.4) 35 (50.7)

Non-seminoma 8 (24.2) 16 (44.4) 24 (34.8) ‡ 0.202

Mix 6 (18.2) 4 (11.1) 10 (14.5)

AFP (ng/mL)

Median (25th-
75thpercentiles)

5.00 (1.70-10.70) 6.90 (2.75-354.25) 5.50 (2.15-74.37) † 0.058

β-hCG (mIU/mL)

median (25th-
75thpercentiles)

4.90 (1.30-33.30) 62.10 (5.95-911.02) 15.20 (2.50-128.00) †  0.005*

LDH (U/l)

Median (25th-
75thpercentiles)

208.00 (155.00-
266.00)

717.00 (330.00-1299.25) 309.00 (202.00-
740.00)

†<0.001*

ITGCN (n,%)

Present 15 (45.5) 20 (55.6) 35 (50.7) ‡ 0.402

Absent 18 (54.5) 16 (44.4) 34 (49.3)

Rete testis involvement (n,%)

Present 8 (24.2) 7 (19.4) 15 (21.7) ‡ 0.629

Absent 25 (75.8) 29 (80.6) 54 (78.3)

Tumor diameter> 4 cm (n,%)
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Yes 12 (36.4) 24 (66.7) 36 (52.2) ‡ 0.012*

No 21 (63.6) 12 (33.3) 33 (47.8)

Lymphovascular invasion (n,%)

Present 7 (21.2) 20 (55.6) 27 (39.1) ‡ 0.004*

Absent 26 (78.8) 16 (44.4) 42 (60.9)

Embryonal carcinoma rate >50% 
(n,%)

Present 7 (21.2) 12 (33.3) 19 (27.5) ‡ 0.260

Absent 26 (78.8) 24 (66.7) 50 (72.5)

Proliferation rate > 70% (n,%)

Present 3 (9.1) 7 (19.4) 10 (14.5) ‡ 0.222

Absent 30 (90.9) 29 (80.6) 59 (85.5)

Undescended testis (n,%)

Present 2 (6.1) 7 (19.4) 9 (13.0) ‡ 0.099

Absent 31 (93.9) 29 (80.6) 60 (87.0)

Disorders of semen 
parameters(n,%)

Present 2 (6.1) 7 (19.4) 9 (13.0) ‡ 0.099

Absent 31 (93.9) 29 (80.6) 60 (87.0)

Hypospadias (n,%)

Present 0 (0.0) 3 (8.3) 3 (4.3) § 0.240

Absent 33 (100.0) 33 (91.7) 66 (95.7)

Atrophic testis (n,%)

Present 1 (3.0) 6 (16.7) 7 (10.1) ‡ 0.061

Absent 32 (97.0) 30 (83.3) 62 (89.9)

Presence of TDS (n,%)

Present 3 (9.1) 13 (36.1) 16 (23.2) ‡ 0.008*

Absent 30 (90.9) 23 (63.9) 53 (76.8)

Local recurrence rate (n,%) 2 (6.1) 12 (33.3) 14 (20.3) ‡ 0.015*

Distant metastasis rate (n,%) 3 (9.1) 14 (38.9) 17 (24.6) ‡ 0.004*

Cancer-specific survival rate (%) 90.9 63.9 76.8 ‡ 0.008*

* = p <0.05 Asteriks (*) indicates statistical significance; AFP: alpha-fetoprotein; β-hCG = beta human chorionic gonadotropin; ITGCN = Intratubular germ cell neoplasia; 
LDH = lactate dehydrogenase; TDS = Testicular dysgenesis syndrome; TGCT = testicular germ cell tumor
† = Mann-Whitney U  test
‡ = Chi-square test
§ = Fisher’s Exact test
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Figure 1A - KKaplan-Meier plots of recurrence-free survival 
according to the early and advanced stages for all tumors.

Figure 1C - Kaplan-Meier plots of metastasis-free survival 
according to the early and advanced stages for all tumors.

Figure 1B - Kaplan-Meier plots of cancer-specific survival 
according to the early and advanced stages for all tumors.

(9.14±4.40 vs. 16.22±6.59 months, p <0.001) and 
CSS (11.71±5.16 vs. 24.11±8.39 months, p <0.001) 
were statistically shorter in patients with semino-
ma (Figures 3A, 3B, 3C and Figures 4A, 4B, 4C).

When we evaluated the patients in ear-
ly and advanced tumor stages, we found that 
there were no significant differences between 
the rates of undescended testis, hypospadias 
and disorders of semen parameters. However, 
the rate of TDS was found significantly higher 

in advanced stage (Table-2).
 In univariate analysis, clinical stage, 

β-hCG, LDH, the presences of undescended tes-
tis, disorders of semen parameters, hypospadias, 
atrophic testis and TDS were found as indepen-
dent predictive factors to estimate local recurren-
ce, distant metastasis and cancer-specific survival 
(CSS). In multivariate analysis, the most impor-
tant independent predictive factor was TDS to de-
termine local recurrence, distant metastasis and 
cancer-specific survival RFS, MFS and CSS in 
both seminomas and nonseminomas as well as all 
patients with TGCT. In addition, clinical stage was 
found as a predictive factor for development of 
distant metastasis in all patients with TGCT (Ta-
ble-4).

DISCUSSION

 Recent studies in the United States have 
remarked that TGCT is the most common cancer 
among men between the ages of 15-44 years and 
constitutes 98% of all testis malignancies (10). Un-
descended testis and hypospadias, which are the 
other components of TDS, affect 2-9% and 0.2-1% 
of male newborns, respectively (11). Approximately 
10-15% of married couples have infertility and the 
male factor is responsible for about half of the cases 
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Table 3 - Oncologic outcomes of the patients in terms of testicular dysgenesis syndrome.

All patients with testicular germ cell tumor Patients with TDS (n:16) Patients without TDS (n:53) Total (n:69) p value

Local recurrence(n,%)

Present 12 (75.0) 3 (5.7) 16 (23.2) ‡<0.001*

Absent 4 (25.0) 50 (94.3) 53 (76.8)

Distant metastasis (n,%)

Present 15 (93.6) 2 (3.8) 17 (24.6) ‡<0.001*

Absent 1 (6.3) 51 (96.2) 52 (75.4)

Cancer spesific mortality (n,%)

Present 14 (87.5) 2 (3.8) 16 (23.2) ‡<0.001*

Absent 2 (12.5) 51 (96.2) 53 (76.8)

Patients with seminoma Patients with TDS (n:7) Patients without TDS (n:28) Total (n:35) p value

Local recurrence(n,%)

Present 4 (57.1) 1 (3.6) 5 (14.3) §  0.003*

Absent 3 (42.9) 27 (96.4) 30 (85.7)

Distant metastasis (n,%)

Present 7 (100.0) 1 (3.6) 8 (22.9) § <0.001*

Absent 0 (0.0) 27 (96.4) 27 (77.1)

Cancer specific mortality (n,%)

Present 7 (100.0) 1 (3.6) 8 (22.9) § <0.001*

Absent 0 (0.0) 27 (96.4) 27 (77.1)

Patients with non-seminoma Patients with TDS (n:9) Patients without TDS (n:25) Total (n:34) p value

Local recurrence(n,%)

Present 8 (88.9) 1 (4.0) 9 (26.5) §  <0.001*

Absent 1 (11.1) 24 (96.0) 25 (73.5)

Distant metastasis (n,%)

Present 8 (88.9) 1 (4.0) 9 (26.5) § <0.001*

Absent 1 (11.1) 24 (96.0) 25 (73.5)

Cancer specific mortality (n,%)

Present 7 (77.8) 1 (4.0) 8 (23.5) § <0.001*

Absent 2 (22.2) 24 (96.0) 26 (76.5)

* = p <0.05 Asteriks (*) indicates statistical significance.
TDS = Testicular dysgenesis syndrome
‡ = Chi-square test
§ = Fisher’s Exact test
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Figure 2A - Kaplan-Meier plots of recurrence-free survival 
according to presence of Testicular Dysgenesis Syndrome 
for all patients.

Figure 2C - Kaplan-Meier plots of cancer-specific survival 
according to presence of Testicular Dysgenesis Syndrome 
for all patients.

Figure 2B - Kaplan-Meier plots of metastasis-free survival 
according to presence of Testicular Dysgenesis Syndrome 
for all patients.

(12). Although most of these disorders are assumed 
to be associated with TDS, further studies are needed 
to make the definition of TDS widely acceptable (13).

 It is thought that embryonic hormonal 
disturbances related to androgens play a role on 
abnormal differentiation of primordial germ cells 
(14). These are usually manifested by antenatal 
origin. Undescended testis and hypospadias give 

symptoms at neonatal period whereas poor quality 
of semen and development of TGCT manifest after 
puberty (9). Animal models and epidemiological 
researches have revealed that deficiencies in the 
production of androgens, disorders of androgen 
receptor expression, disturbance in androgen le-
vels, exposure to anti-androgenic or estrogenic dis-
ruptors were attributed to the pathogenesis of TDS 
(6, 15). These factors are blamed for causing dys-
functions and dysregulation of Leydig and Sertoli 
cells. As a result, disruption of testicular differen-
tiation and development give rise to impairment of 
normal gonadal maturation. Consequently, irrever-
sible testicular dysgenesis is unavoidable and it re-
sults in genital malformation (such as hypospadias 
and undescended testis), impaired spermatogenesis 
and TGCT (7). TDS is predominantly triggered by 
environmental exposure, genetic and lifestyle fac-
tors as well as embryonic hormonal disturbances. 
All of these predisposing factors similarly affect the 
pathophysiology of TDS.

 Skakkebaek et al. (16) re-analysed 20 tes-
ticular biopsies which were derived from patients 
with infertility, undescended testis and hypospa-
dias. TGCT was detected in 45% of patients. But 
they did not evaluate the relation between presence 
of TDS and TGCT prognosis. Guminska et al. (17) 
detected that testes with disturbed spermatogenesis 
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Figure 3C - Kaplan-Meier plots of cancer-specific survival 
according to presence of Testicular Dysgenesis Syndrome 
for patients with seminoma.

Figure 3A - Kaplan-Meier plots of recurrence-free survival 
according to presence of Testicular Dysgenesis Syndrome 
for patients with seminoma.

Figure 3B - Kaplan-Meier plots of metastasis-free survival 
according to presence of Testicular Dysgenesis Syndrome 
for patients with seminoma.

were more prone to development of TGCT. They 
investigated morphometric analysis of seminife-
rous epithelium, qualitative and quantitative fea-
tures of Leydig cells, seminiferous tubules diameter 
and thickness of tubular wall. It was shown that 
poor testicular histomorphological features related 
to testicular dysgenesis increased the incidence of 

TGCT but they did not worsen the tumor prognosis.
 Another source that supports the biological 

mechanism of TDS, can be attributed to our know-
ledge about testicular microlithiasis (TM). TM whi-
ch is detected incidentally during the scrotal ul-
trasound, is a rare condition. It is observed around 
0.6-9.0% in symptomatic male adults and around 
2.4-5.6% in asymptomatic males (17). Although 
the presence of TM alone is not an indication for 
further investigation, the presence of other risk 
factors carries risk for TGCT development. These 
risk factors include history of previous TGCT, un-
descended testis, orchidopexy, testicular atrophy 
(testicular volume <12mL) and subfertility (18). As 
it can be understood, the risk of TGCT increases in 
the presence of undescended testis and subfertility 
(19). From this point of view, we can think that 
embryological development and pathogenesis of 
all these disorders mentioned above is caused by a 
common fetal origin. This condition can be inter-
preted as supporting the TDS hypothesis (20).

 It should be known that TDS hypothesis 
does not mean that all affected men develop all 
four components (21). A very broad variety of phe-
notypes can be seen in TDS. This wide spectrum 
ranges from genetically determined “Disorders of 
Sex Development” to mild forms such as slightly 
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Figure 4A - Kaplan-Meier plots of recurrence-free survival 
according to presence of Testicular Dysgenesis Syndrome 
for patients with non-seminoma.

Figure 4B - Kaplan-Meier plots of metastasis-free survival 
according to presence of Testicular Dysgenesis Syndrome 
for patients with non-seminoma.

Figure 4C - Kaplan-Meier plots of cancer-specific survival 
according to presence of Testicular Dysgenesis Syndrome 
for patients with non-seminoma.

decreased spermatogenesis (5). One component of 
TDS may increase the possibility of other com-
ponents’ existence. Especially, if there are more 
than one component, the presence of other com-
ponents should be examined more carefully to 
detect TDS (22).

 Environmental factors and genetic sus-
ceptibility are responsible for the etiology of TDS 
and TGCT (15). In literature, there are many ani-
mal models and epidemiological studies demonstra-
ting this relationship (13, 15). Current animal models, 
involving fetal exposure to “Di-n-butyl phthalate” 
have been highlighting that environmental factors 
are most likely responsible for TDS and TGCT (4, 5). 
Translation of the animal model’s findings to the hu-
man biology have been linked to TDS (4). But we 
have found no detailed studies investigating whether 
TDS or its components affect the oncological outco-
mes of TGCT.

 Cure is achievable in 95% of all patients with 
TGCT. At the time of diagnosis, 75-80% of semino-
mas are stage I. In this group, rete testis invasion and/
or tumor size larger than 4 cm are risk factors that 
predict relapse and occult metastasis. In the follow-
-up periods of seminomas after adjuvant therapy, 
systemic recurrence rate was 1-4%, while occult me-
tastasis rate was 10-15%. If any adjuvant treatments 
are not given to the patients with risk factors, the rate 
of local recurrence or retroperitoneal metastasis in 
five years is 15-20% (23). 55% of non-seminomas are 
stage I at the time of diagnosis. The worst risk factor 
that predict relapse and occult metastasis is LVI for 
non-seminomas, while other important prognostic 
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risk factors are percentage of embryonal carcinoma 
>50% and a proliferation rate >70%. More than 30% 
of them have occult metastasis at diagnosis. 70% of 
them can develop local recurrence if any adjuvant 
treatments are not performed to the patients with risk 
factors. In the presence of LVI, systemic relapse rate 
was 14-22% and occult metastasis rate was 48% (24).

The local recurrence rates were reported as 
9-24% in stage IIA/B, whereas the cure rate is ap-
proximately 80% in stage IIC/III, despite the fron-
tline and salvage chemotherapy (25). In metasta-
tic disease, 5-year survival rates were reported by 
the International Germ Cell Cancer Collaboration 
Group to be 91% in the favorable risk group, 79% 
in the intermediate risk group and 48% in the poor 
risk group (25).

In our study, during median 57 (6-106) 
months follow-up in all patients, local recurren-
ce rate was 21.7%, distant metastasis rate was 
24.6%, 5-year cancer specific survival CSS rate 
was 76.8%. When our patients were divided into 
two groups as early and advanced stages, the rates 
of local recurrence, distant metastasis and 5-year 
cancer specific survival were 9.1%, 9.1%, 90.9% 
for early stage respectively, whereas the rates were 
33.3%, 38.9% and 63.9% for advanced stage. The 
duration of recurrence-free survival RFS (96.57 ± 
4.65 months), metastasis-free survival MFS (96.99 
± 4.43 months), cancer-specific survival CSS 
(96.67 ± 4.57 months) were observed significantly 
higher in early stage. Although our survival rates 
are less than the rates in the current literature (26), 
this may be explained by the small patients popu-
lations and short follow-up periods.

Undescended testis is known to be an im-
portant risk factor for the development of TGCT. 
The relative risk of TGCT was 2.23 even if patients 
underwent orchiopexy before 13 years old (27). 
Moirano et al. (28) observed that undescended 
testis was higher in TGCT group (11.4%) than in 
healthy control group (3.0%). Hanson et al. (29) 
detected an increased risk of testicular cancer (ha-
zard rate of 3.3) in subfertile men when compared 
with fertile men (29). In addition, hypospadias was 
found associated with an increased relative risk 
for TGCT development (hazard rate of 2.13) (30).

We could not evaluate whether undescen-
ded testis, disorders of semen parameters and hy-

pospadias were risk factors for the development of 
TGCT because we did not have a healthy control 
group. We compared these three components in 
terms of tumor stages. When these components 
were analyzed individually, we did not find signi-
ficantly differences between early and advanced 
stage groups. But the rate of TDS was significantly 
higher in patients with advanced stage. This fin-
ding suggested that even if the components alone 
did not contain poor prognostic features for TGCT 
development, a significant increase was observed 
in tumor stages in the patients diagnosed with 
TDS (having more than one component).

In subgroup analysis, we divided patients 
into two groups according to presence of TDS. Al-
though the small numbers of patients in the TDS 
group decreased the statistical power of the study, 
we found significantly higher rates of local re-
currence (75% vs. 5.7), distant metastasis (93.6% 
vs 3.8%) and cancer related mortality (87.5% vs. 
3.8%) in TDS group rather than those without TDS. 
When we evaluated two different tumor types se-
parately, in the presence of TDS, the rate of local 
recurrence (88.9% vs. 57.1%) was higher in non-
-seminomas; whereas distant metastasis (100% vs. 
88.9%) and cancer-specific mortality rates (100% 
vs. 77.8%) were higher in seminomas. It is obvious 
that these findings will be more reliable when a 
much larger patient population is evaluated.

 To the best of our knowledge, this is the 
first study to evaluate the prognostic value of TDS 
components on TGCT prognosis and oncological 
outcomes. However, this study has some limita-
tions. The main limitations of our study are retros-
pective, non randomized design with small patient 
population in a single center. Future studies that 
have larger numbers of patients with multicentre, 
prospective, randomized, controlled, long-term 
follow-up are needed to verify our results and 
explain more new details about this hypothesis, 
especially for the subgroup analysis with patients 
having TDS. We presented our findings as “Preli-
minary Results” because it was not easy to have 
comprehensive results due to small patient popu-
lation and relatively short follow-up. Since this 
topic has not been studied before, we think that 
our findings as “Preliminary Results” may be a 
step for further studies.
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Table 4 - Predictive factors for local recurrence, distant metastases and cancer-specific survival.

All patients with testicular germ cell tumor Univariate Model Multivariate Model

Development of local recurrence

HR

%95 Confidence 
Interval p HR

%95 Confidence 
Interval p

Lower Upper Lower Upper

Clinical stage 12,471 2,320 34,624 0.005

β-hCG 1,001 1,000 1,011 0.003

LDH 1,009 1,000 1,019 <0.001

Undescended testis 20,238 9,128 106,902 <0.001

Disorders of semen parameters 7,250 2,359 22,281 0.001

Hypospadiass 16,182 4,286 61,100 <0.001

Atrophic testis 11,186 3,641 34,373 <0.001

Testicular Dysgenesis Syndrome 31,911 12,414 289,130 <0.001 31,911 12,414 289,130 <0.001

      

All patients with testicular germ cell tumor Univariate Model Multivariate Model

Development of distant metastasis

HR

%95 Confidence 
Interval p HR

%95 Confidence 
Interval p

Lower Upper Lower Upper

Clinical stage 14,988 5,575 36,668 0.001 12,827 4,186 36,738 0.019

β-hCG 1,003 1,000 1,008 0.007

LDH 1,004 1,000 1,017 0.001

Undescended testis 11,966 5,069 44,184 <0.001

Disorders of semen parameters 12,928 5,316 41,917 <0.001

Hypospadiass 11,342 3,082 41,741 <0.001

Atrophic testis 11,626 4,009 33,711 <0.001

Testicular Dysgenesis Syndrome 35,120 15,785 357,499 <0.001 35,120 15,785 357,499 <0.001

      

All patients with testicular germ cell tumor Univariate Model Multivariate Model

Cancer spesific survival

HR

%95 Confidence 
Interval p HR

%95 Confidence 
Interval p

Lower Upper Lower Upper

Clinical stage 12,404 2,339 33,316 0.003     

β-hCG 1,002 1,000 1,016 0.006

LDH 1,006 1,000 1,014 0.001
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Undescended testis 19,559 6,302 60,709 <0.001

Disorders of semen parameters 10,602 3,729 30,143 <0.001

Hypospadiass 12,398 3,317 46,342 <0.001

Atrophic testis 11,661 4,000 33,994 <0.001

Testicular Dysgenesis Syndrome 37,148 12,844 780,852 <0.001 37,148 12,844 780,852 <0.001

Patients with seminoma Univariate Model Multivariate Model

Development of local recurrence

HR

%95 Confidence 
Interval p HR

%95 Confidence 
Interval p

Lower Upper  Lower Upper

Clinical stage 12,564 0,926 7,101 0.047

LDH 1,001 1,000 1,002 0.038

Undescended testis 13,159 3,790 141,529 0.001

Disorders of semen parameters 9,347 1,449 60,312 0.019

Hypospadiass 15,641 3,555 184,944 0.001

Atrophic testis 18,323 2,931 114,540 0.002

Testicular Dysgenesis Syndrome 30,628 4,635 129,742 0.001  30,628 4,635 129,742 0.001

Patients with seminoma Univariate Model Multivariate Model

Development of distant metastasis

HR

%95 Confidence 
Interval p HR

%95 Confidence 
Interval p

Lower Upper  Lower Upper

Clinical stage 12,766 1,179 6,493 0.019  

β-hCG 1,005 1,001 1,010 0.020

LDH 1,002 1,000 1,009 0.016

Undescended testis 9,470 2,111 42,487 0.003

Disorders of semen parameters 11,228 5,605 43,994 <0.001

Hypospadiass 9,076 1,735 47,469 0.009

Atrophic testis 13,015 2,880 58,805 0.001

Testicular Dysgenesis Syndrome 44,261 5,898 411,469 <0.001  44,261 5,898 411,469 <0.001
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Patients with seminoma Univariate Model Multivariate Model

Cancer specific survival

HR

%95 Confidence 
Interval p HR

%95 Confidence 
Interval p

Lower Upper  Lower Upper

Clinical stage 12,766 1,177 6,502 0.020      

β-hCG 1,000 0,997 1,007 0.020

LDH 1,001 0,987 1,024 0.018

Undescended testis 10,323 2,274 46,861 0.002

Disorders of semen parameters 9,891 6,011 21,240 <0.001

Hypospadiass 8,991 1,720 46,989 0.009

Atrophic testis 14,310 3,097 66,129 0.001

Testicular Dysgenesis Syndrome 49,691 2,004 338,743 0.026  49,691 2,004 338,743 0.026

Patients with non-seminoma Univariate Model Multivariate Model

Development of local recurrence

HR

%95 Confidence 
Interval p HR

%95 Confidence 
Interval p

Lower Upper  Lower Upper

Clinical stage 12,317 1,041 5,157 0.039

LDH 1,000 0,879 1,011 0.005

Undescended testis 18,411 6,143 81,928 <0.001

Disorders of semen parameters 5,827 1,439 23,594 0.014

Hypospadiass 2,457 1,203 4,916 0.045

Atrophic testis 8,680 1,906 39,534 0.005

Testicular Dysgenesis Syndrome 42,666 6,542 173,660 <0.001  42,666 6,542 173,660 <0.001

Patients with non-seminoma Univariate Model Multivariate Model

Development of distant metastasis

HR

%95 Confidence 
Interval p HR

%95 Confidence 
Interval p

Lower Upper  Lower Upper

Clinical stage 12,342 1,057 5,190 0.036  

β-hCG 1,005 1,001 1,010 0.020

LDH 1,000 0,984 1,003 0.005

Undescended testis 14,095 4,720 122,992 <0.001

Disorders of semen parameters 6,603 1,610 27,083 0.009
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Hypospadiass 2,123 1,015 3,356 0.042

Atrophic testis 6,456 1,538 27,102 0.011

Testicular Dysgenesis Syndrome 28,536 9,458 39,177 0.046  28,536 9,458 39,177 0.046

 

Patients with non-seminoma Univariate Model Multivariate Model

Cancer specific survival

HR

%95 Confidence 
Interval p HR

%95 Confidence 
Interval p

Lower Upper  Lower Upper

Clinical stage 12,238 0,969 5,168 0.039      

β-hCG 1,000 0,997 1,007 0.020

LDH 1,002 0,802 1,011 0.005

Undescended testis 15,891 5,827 44,495 <0.001

Disorders of semen parameters 4,095 0,790 21,219 0.033

Hypospadiass 1,402 1,017 3,916 0.041

Atrophic testis 8,372 1,849 37,908 0.006

Testicular Dysgenesis Syndrome 25,634 2,479 39,951 0.034  25,634 2,479 39,951 0.034

p <0.05 Bold values indicates statistical significance.
β-hCG = beta human chorionic gonadotropin;  HR = hazard ratio; LDH = lactate dehydrogenase
Cox Regression Analysis

CONCLUSIONS

In conclusion, although there have been 
many controversial views on TDS since the last 
two decades, most studies have shown the rela-
tionship between the four components of TDS. We 
observed the fact that TDS was detected to be hi-
gher in advanced stages of TGCT. Moreover, we 
have seen a significant increase in the rates of lo-
cal recurrence, distant metastasis and cancer spe-
cific mortality in the presence of TDS.

ABBREVIATIONS

AFP = Alpha-fetoprotein;
β-hCG = Beta human chorionic gonadotropin;
LDH = Lactate dehydrogenase;
LVI = lymphovascular invasion;
TDS = Testicular Dysgenesis Syndrome;
TGCT = Testicular germ cell tumor;
TM = Testicular microlithiasis.
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Editorial Comment: Effects of testicular dysgenesis syndrome components 
on testicular germ cell tumor prognosis and oncological outcomes
______________________________________________________________________________________________
Andréia Cristina de Melo 1

1 Divisão de Pesquisa Clínica, Instituto Nacional do Câncer do Brasil – INCA, Rio de Janeiro, RJ, Brasil

COMMENT 

 Testicular cancer is the most curable solid tumor and the most common malignancy in men 
between the ages of 18 and 35 years, although it accounts for just 1% of all cancers in men (1). Testi-
cular germ cell tumors account for 95% of testicular cancers which are classified as either seminomas 
or non-seminomas (2).

There are a variety of known risk factors for testicular neoplasia, including cryptorchidism (3), 
history of hypospadias (4), individuals with androgen insensitivity syndrome or mixed gonadal dys-
genesis (5, 6), a personal or family history of testicular cancer, infertility or subfertility (7) and HIV 
infection (8). All of these risk factors predispose to the development of carcinoma in situ and invasive 
testicular cancer.

Testicular dysgenesis syndrome composed by undescended testis, hypospadias, decreased sper-
matogenesis and testicular germ cell tumor has also been recently described (9). Thus far, there has 
been a lack of information regarding the effects of the testicular dysgenesis syndrome on the testicular 
germ cell tumor prognosis.

The current issue of the International Brazilian Journal of Urology presents an interesting original 
paper from a Turkish group. Selvi and colleagues on the paper entitled “Effects of testicular dysgenesis syn-
drome components on testicular germ cell tumor prognosis and oncological outcomes” (10) retrospectively 
assessed the clinical characteristics and oncological outcomes of 69 patients who underwent radical orchiec-
tomy due to testicular germ cell tumor. In a subgroup analysis, higher testicular dysgenesis syndrome rates 
were found in advanced stage testicular tumors (36.1% versus 9.1%; p=0.008). The group with testicular 
dysgenesis syndrome had higher local recurrence, distant metastasis, and also higher cancer-specific morta-
lity in comparison to the group without the syndrome (the differences were statistically significant, p<0.001 
for the 3 outcomes). In terms of survival, the recurrence-free survival, the metastasis-free survival and the 
cancer-specific survival were statistically significant lower in the group of patients with testicular dysgenesis 
syndrome. In the multivariate analysis, testicular dysgenesis syndrome was the most important independent 
predictive factor related with local recurrence, distant metastasis, recurrence-free survival, metastasis-free 
survival and cancer-specific survival in both seminomas and non-seminomas, and also for the entire group 
of patients diagnosed with testicular germ cell tumor.

Despite the originality of this scientific report, some limitations must be addressed, since it is based 
on a small retrospective single center cohort, susceptible to selection bias once the patients whose data could 
not be completed were excluded from the study.

Finally, this is a thought-provoking hypothesis which is generating research. Further studies are 
warranted in order to confirm the current findings.
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Self-perception, quality of life and ease of catheterization 
in patients with continent urinary diversion with the 
mitrofanoff principle
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ABSTRACT
 

Purpose: Continent urinary diversion (CUD) with the Mitrofanoff principle stands as 
an alternative to urethral catheterization by a route other than the urethra. The aim of 
the study was to determine self-perception of health-related quality of life (HRQoL), 
ease of catheterization and global and cosmetic outcomes in patient’s dependent on 
Mitrofanoff catheterization.
Materials and methods: Records of all patients who underwent CUD with the Mitrofanoff 
principle between 2012 to 2018 were reviewed. Data were collected and analysed 
retrospectively from medical charts. We assessed HRQoL with the EuroQol EQ-5D-3L 
questionnaire, cosmetic and global satisfaction with a questionnaire designed by the 
reconstructive urology board and ease of catheterization with a Likert questionnaire 
adapted from the Intermittent Catheterization Difficulty Questionnaire (ICDQ) validated 
in patients reliant on retrograde CIC.
Results: A total of 25 patients requiring CUD with the Mitrofanoff principle between 
2012 and 2018 were assessed, the group was composed mainly of: appendiceal conduits 
18 patients (72%) and 7 ileal conduits (Yang-Monti) and three of those requiring Casale 
(Monti Spiral) and 1 a double Monti technique. Median follow-up was 57 months, 
median age was 30 years. Visual Analogue Scale (VAS) of the EQ-5D-3L reported a 
Global health score of 86.5%. Fifty nine percent of the patients had no pain or bleeding 
with catheterizations. Regarding global satisfaction and cosmetic perception 91% were 
satisfied with their CUD.
Conclusions: CUD is associated with good HRQoL, global satisfaction, ease and painless 
catheterization, adequate self-perception of cosmetic outcomes and a low complication 
rate, remaining a safe and viable option.
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INTRODUCTION

Paul Mitrofanoff described the “trans-
-appendicular continent cystostomy” in 1980, 8 ye-

ars after Lapides described the clean intermittent ca-
theterization technique (CIC) (1, 2). Both approaches 
have revolutionized the management of neurogenic 
bladder (1). Santiago Triana in 1947 have already 
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described a trans-appendicular continent reservoir, 
replacing the bladder with an isolated segment of 
the cecum, despite being the first author to describe 
it, his technique never became as popular as the Mi-
trofanoff principle (3). The CUD with the Mitrofanoff 
principle described a new concept where the bladder 
could be emptied by a route other than the urethra. 
This was of remarkable importance specially when 
the urethra could not be used, or the patient would 
require lifelong CIC. Initially the appendix was the 
only segment of bowel used and the bladder neck 
was usually closed. As the appendix is not always 
available, different techniques have been described 
over time with other intestinal segments but based 
on the Mitrofanoff principle (3). Some variations are 
the transverse ileal tube (Yang-Monti), the double 
tube (Monti technique) and the Casale (Monti Spi-
ral technique) (Figure-1). There has also been reports 

of conduits constructed with fallopian tubes, gastric 
segments, ureter (hydroureter) and even tubularized 
preputial transverse island flaps which have all been 
abandoned (1-3, 5).

 Indications for CUD with the Mitrofano-
ff principle are neurogenic bladder with or wi-
thout urethral lengthening, bladder neck closure 
or augmentation cystoplasty when required, com-
plex urethral strictures due to location, non-via-
ble urethral reconstructive surgery or previous 
brachy-radiotherapy, bladder dysfunction with 
intact urethral sensation (Congenital Obstructi-
ve Posterior Urethral Membrane (COPUM), Prune 
Belly syndrome, bladder or cloacal exstrophy-
-epispadias complex and idiopathic dysfunctional 
bladder). The same principle could be applied to 
the Malone Antegrade Continence Enema (MACE) 
for intractable constipation (1, 4, 5).

Figure 1 - A) Appendicovesicostomy with the Mitrofanoff principle showing an anti-reflux extravesical reimplantation 
technique (arrow head) as the anti-incontinence mechanism. B) Continent urinary diversion with the Mitrofanoff principle 
using an ileal segment for a transverse ileal tube (Yang-Monti) (arrow) and a double tube (Monti technique) (arrow head). 
C) Umbilical Stoma in a patient who underwent an Appendicovesicostomy and Malone antegrade continence enema (MACE) 
procedure. D) V-Quadrilateral-Z (VQZ) plasty stoma in a patient with a complex urethral stricture.
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The use of retrograde CIC causes conside-
rable changes in patient’s daily activities, modi-
fying their social routine, professional activities 
and sexuality (6). In some cases, family members 
or caregivers who accompany the patient during 
treatment and are accountable for the performan-
ce of the CIC would also have an impact in HR-
QoL. Furmincelli, et al. evaluated 13 studies that 
reported on HRQoL in patients on CIC finding that 
patients on CIC presented lower QoL scores as well 
as their caregivers (6).

 HRQoL in patients reliant upon Mitro-
fanoff catheterization had been reported to be 
good in most series (7, 8). Ease of catheteriza-
tion had roughly been described in patients with 
CUD with the Mitrofanoff principle and had been 
more focused on the type of stoma (Umbilical, 
V-Quadrilateral-Z (VQZ) plasty (Figure-1) and 
V-Quadrilateral (VQ) flaps) being easy in most 
patients (5, 7). Cosmesis and satisfaction had 
been described to be satisfactory or excellent in 
most patients but doing emphasis on the type 
of stoma (1, 5, 7-9) The aim of this article is to 
determine HRQoL, ease of catheterization, and 
self-perception of global satisfaction and cos-
metic outcomes in a subset of patients with CUD 
with the Mitrofanoff principle and to compare 
the results in patients with umbilical stomas and 
V-Quadrilateral-Z (VQZ) plasty stomas.

MATERIALS AND METHODS

 After IRB approval, IRB number 20190415-
755, records of all patients that underwent CUD 
with Mitrofanoff principle between 2012 to 2018 
were reviewed. Data was collected and analysed 
retrospectively from medical charts. Each patient 
was invited to participate in our study and a fully 
signed informed consent was required to partici-
pate. A total of 22 patients out of 25 were contac-
ted by phone (in order to get as many participants 
as possible we called each patient at least three 
times at different days or hours). For all patients 
that answered the phone-call, a cross-sectional 
design was used to evaluate HRQoL using the Eu-
roQol EQ-5D-3L questionnaire. Approval from the 
EuroQol Research Foundation was granted. This is 
a 5-question health-related survey, each question 

with three possible answers assessing mobility, 
self-care, usual activities, pain or discomfort, an-
xiety and depression. Each of the five dimensions 
comprising the EQ-5D-3L descriptive system is 
divided into three levels of perceived problems 
(LEVEL 1: indicating no problem, LEVEL 2: indi-
cating some problems, LEVEL 3: Indicating ex-
treme problems). It also has a Visual analogue 
scale (VAS) to measure health status from 0 (the 
worst health you can imagine) to a 100 (the best 
health you can imagine) and it gives a EQ-VAS 
score (10, 11).

 For pediatric patients it was a requisite 
that they were able to read and write in order to 
answer the questionnaire with adult assistance.

 In order to assess cosmetic and functional 
outcomes we used a questionnaire designed by the 
members of the reconstructive urology division of 
the San Ignacio University Hospital (HUSI). This 
questionnaire included 5 questions with a YES/
NO answer. To evaluate ease or difficulty of cathe-
terization we adapted with help of the functional 
urology, neuro-urology and reconstructive urolo-
gy divisions of the HUSI, the Questionnaire for In-
termittent Catheterization Difficulty Questionnaire 
(ICDQ) which was validated to evaluate difficulty 
with catheterization in patients reliant on retro-
grade CIC (13). The final Likert Questionnaire is 
made of 5 questions with 4 answer options for 
each question (0-Never, 1-Infrequent, 2-Frequent 
and 3-Always).

RESULTS

Twenty-five patients requiring CUD with 
the Mitrofanoff principle between 2012 and 2018 
were included in the study. Median follow-up was 
57 months with an IQR of 9-84 months, median 
age was 30 years with an IQR of 5-76 years. Nine-
teen men and 6 women had surgery, the group was 
composed mainly of appendiceal conduits 18 pa-
tients (72%),7 ileal conduits (Yang-Monti) (28%), 
three of those requiring Casale (Monti Spiral) 
(12%) and one a Double tube (Monti technique). 
Diagnosis and indications for the procedure were 
complex urethral strictures in 12 (48%) patients, 
neurogenic bladder, 7 (28%), bladder or cloacal 
exstrophy and epispadias complex 4 (16%), one 
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(4%) Casamassima syndrome and complex recto-
-vesical fistula in one patient (4%). Seventeen 
(68%) patients had a flank VQZ stoma and 8 (32%) 
had an umbilical stoma. Seven patients were pe-
diatric (younger than 18 years-old), with a mean 
age in this subgroup of 8.5 years. Regarding com-
plications, there were 4 major complications in 
our study. Two were appendiceal conduit necrosis. 
One case had partial necrosis of the conduit that 
was re-tailored and successfully reconstructed 6 
months after the initial surgery and the other case 

was a complete loss of the conduit, The patient 
finally opted for a suprapubic catheter. Two patients 
had urinary incontinence. One due to failure of the 
antireflux mechanism, which was solved by endos-
copic bulking agent injection. The other patient had 
incontinence due to intrinsic sphincteric deficiency 
that required bladder neck closure. Both patients 
were dry at the time of the study. Three patients pre-
sented stomal stenosis and none of them required re-
vision and were managed with indwelling catheters. 
A summary is presented in Table-1.

Table 1 - Revision and were managed with indwelling catheters. 

Number of patients, n 25

Age (years) Median 30, IQR (5-76)

Male:Female Rate 2.5:1

Stoma

Flank VQZ 17

Umbilical 8

Surgical Technique n (%)

Appendicovesicostomy 18 (72)

Ileal conduit (Yang- Monti) 6 ((24)

Double Ileal Tube (Monti) 1 (4)

Casale (Spiral Monti) 3 (12)

Primary Diagnosis and indication for CUD n (%)

Spinal dysraphism 1 (4)

Exstrophy-Epispadias complex 2 (8)

Cloacal abnormality 2 (8)

Complex Urethral Stricture 12 (48)

Neurogenic Bladder 6 (24)

Recto-vesical fistula 1 (4)

Other (Casamassima Syndrome) 1 (4)

Complications n (%) 4 (16)

Conduit Necrosis 2 (8)

Incontinence 2 (8)

Stomal Stenosis 3 (12)

Follow-up (Months) Median 57, IQR (9-84)
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 Of the 25 CUD patients, we were able to 
contact 22 (88%). One of the patients who could 
not be contacted had died of a cause other than 
the surgery. The other two could not be reached at 
the phone-number registered in the medical chart. 
HRQoL was assessed using the EQ-5D-3L Ques-
tionnaire. We found that 95% of our patients had 
no problems with mobility. Ninety one percent 
had no problems with self-care, 77% were able to 
do their usual activities and of the 23% that had 
some problems, only one blamed the surgery to be 
the cause. Eighty six percent had no pain or dis-
comfort in daily activities and 14% did mention 
some sort of discomfort or pain in daily activities. 
We confirmed with the patients that the pain re-
ferred was not related to the CUD. Regarding an-
xiety and depression, 59% did not consider them-
selves anxious or depressed, while 41% said to be 
moderately anxious or depressed.

 EQ VAS of the EQ-5D-3 reported a Global 
health score of 86.5%. Sixty eight percent repor-
ted their global health score to be between 80-
100% and only one patient scored below 60%.

 To evaluate ease of self-catheterization 
we use our own Likert Questionnaire. All of our 
patients including the pediatric subgroup, perfor-
med CIC by themselves without help of their ca-
regivers. We found that 59% of the patients had 
no pain (the CIC wasn’t painful), 41% of the pa-
tients had conduit bleeding with catheterization. 
Eighty two percent hadn’t had residual pain after 
catheterization, 45.4% hadn’t had a blocking sen-
sation with catheterization, although 41% despite 
it was infrequent (1 point) complained about it 
and 13.6% said they frequently (2 points) had a 
transitory blocking sensation. Eighty two percent 
hadn’t had a blocking sensation during catheter 
withdrawal (Table-2).

 Forty one percent of patient’s complaint 
of conduit bleeding infrequently and reported a 
blocking sensation while introducing the cathe-
ter, none of them had complaint about it in the 
follow-up visits despite having been asked. The 
blocking sensation while introducing the cathe-
ter could be explained as the sensation of over-
coming the antireflux mechanism, because 82% 
did not have a blocking sensation during catheter 
withdrawal. Only 3 of 25 patients have had stomal 

stenosis and all cases resolved with conservative 
management.

 Cosmetic and global satisfaction were as-
sessed using a qualitative questionnaire designed 
by our group at the Reconstructive Urology Divi-
sion of the HUSI. When asked, 73% of the patients 
would undergo CUD surgery with the Mitrofanoff 
principle again. A 91% satisfaction rate with their 
CUD was found. Ninety five percent of patients 
would not hesitate to recommend this kind of sur-
gery to a friend or relative. Seventy seven percent 
of patients were satisfied with their body image 
when they dressed themselves and 64% were sa-
tisfied with their stomal appearance while 36% 
were unsatisfied (Table-2).

 To evaluate differences in HRQoL, ease of 
catheterization, cosmetic and functional outcomes 
we performed a subgroup analysis comparing the 
eight patients with umbilical stoma against the se-
venteen patients with the VQZ-stoma. We found 
that patients in the umbilical stoma subgroup re-
ported a mean EQ-VAS-score of 94+6.48 compa-
red to a mean EQ-VAS-score of 83.6+14 in the 
VQZ-stoma. Difficulty with catheterization was 
similar in both groups. Satisfaction rates with the 
appearance of the stoma was lower in the um-
bilical stoma group without a clear explanation. 
Patients were more likely to have had an umbilical 
stoma when they were younger, no patient over 
30 years-old at the time of surgery was chosen 
to have an umbilical stoma. Stomal stenosis or 
incontinence were complications not associated 
with the umbilical stoma group in our series.

DISCUSSION

 Few studies have evaluated HRQoL, ease 
of catheterization, cosmetic and functional outco-
mes of CUD with the Mitrofanoff principle. Despite 
its qualitative nature, our study is one of the most 
complete studies addressing this subject, with a 
long term follow-up, a wide variety of diagnosis 
and different stoma tailoring techniques.

 CUD with the Mitrofanoff principle aims 
to create a continent catheterizable conduit that 
is easily accessible to the patient’s dominant hand 
(1, 4, 7, 13). Despite all the modifications of the 
technique, CUD with the Mitrofanoff principle 
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Table 2 - Mitrofanoff Catheterization Difficulty Questionnaire (HUSI) - Adapted from the ICDQ and Global Satisfaction and 
Cosmetic Outcomes Questionnaire (HUSI).

Mitrofanoff Catheterization Difficulty Questionnaire (HUSI) - Adapted from the ICDQ

0 (Never)
N (%)

1 (Infrequent)
N (%)

2 (Frequent)
N (%)

3 (Always)
N (%)

Total
(n)

1 - Do I have pain, or the CIC is painful? 13 (59) 7 (32) 1 (4.5) 1 (4.5) 22 

2 - Does your stoma bleed with CIC? 13 (59) 9 (41) 0 (0) 0 (0) 22

3 - Do I have residual pain after the 
catheterization?

18 (82) 4 (18) 0 (0) 0 (0) 22

4 - Do I experience a blocking sensation 
and some force is required to insert the 
catheter?

10 (45) 9 (41) 3 (13.6) 0 (0) 22

5 - Do I have a blocking sensation during 
catheter withdrawal?

18 (82) 3 (13.6) 1 (4.5) 0 (0) 22

Global Satisfaction and Cosmetic Outcomes Questionnaire (HUSI)

Yes
N (%)

No
N (%)

Total
N (%)

1 - Knowing what you already know, 
would you undergo a continent urinary 
diversion again?

16 (73) 6 (27) 22 (100)

2 - Are you satisfied with your continent 
urinary diversion?

20 (91) 2 (9) 22 (100)

3 - Would you recommend this type of 
reconstruction to a friend with your same 
problem?

21 (95) 1 (5) 22 (100)

4 - Are you satisfied with your body image 
when getting dressed?

17 (77) 5 (23) 22 (100)

5 - Are you satisfied with your stomal 
appearance?

14 (64) 8 (36) 22 (100)

remains a complex procedure with a significant 
non-negligible complication rate (14). This surgi-
cal reconstruction technique has been described 
for pediatric and adult patients (15).

 Our study includes a wide range of age 
groups, as well as, diverse pathologies which de-
monstrates that this surgery is an important re-
source in any age group to resolve obstructive, 
functional and anatomic problems of the urinary 
tract. In the pediatric subgroup the mean age was 
8.5 years, all patients were able to self-perform 

CIC and none of them have had stomal stenosis or 
another major complication.

 There is scarce information about quality 
of life in this population. Smith, et al. evaluated 
19 patients older than 16-years-old with the SF-
36 health survey Version 2®. The score for Physical 
Functioning (PF=50.4), Role Physical (RP=53.8), 
Bodily Pain (BP=55.6), Vitality (VT=56.9), Social 
Functioning (SF=51.5), Role Emotional (RE=52.2), 
and Mental Health (MH=54.6) were all higher 
than those reported within the normal population 
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(normal=50.0) and found the same results when 
compared against age-matched controls (9). This 
results are comparable with ours. We used a va-
lidated Questionnaire to assessed HRQoL, the EQ-
5D-3L and the mean EQ VAS score was 86.5% 
which is comparable with the general population 
(8, 11). Lima, et al. evaluated HRQoL in patients 
with neurogenic bladder submitted to urological 
reconstructive surgeries: seven patients with cuta-
neous appendicovesicostomy, 1 continent cuta-
neous ileo-vesicostomy (Yang-Monti technique) 
and 1 patient with Malone antegrade continence 
enema (MACE) procedure. This study used the SF-
36 Health Survey® and the Qualiveen® to measure 
patient reported outcomes measure (PROMs) and 
found improvement in all domains with statistical 
significance (8).

 Few studies have evaluated ease or diffi-
culty of catheterization in patients with CUD with 
the Mitrofanoff principle. Because of the lack of a 
validated questionnaire to assess difficult cathete-
rization we decided to use the ICDQ questionnaire. 
It was developed by Guinet-Lacoste et al. in Fran-
ce, and validated in 70 patients with neurogenic 
bladder reliant on retrograde CIC (12).

 They found a good internal correlation 
and a good test-retest correlation with an ICC of 
0.81 and a cronbach alpha of 0.94 (12).

 Self-perception and functional impact of 
the stoma is an important factor for children’s and 
adults. It is traditionally located at the right flank 
or the umbilicus and the stomal site and technique 
of construction has received as much attention and 
variation as the Mitrofanoff principle itself. Some 
authors suggest the best stoma tailoring technique 
is the VQ instead of the VQZ (16, 17). The latter 
results in a more prominent and irregular scar with 
the same complication rate or stoma continence 
(12, 14, 18, 19). In our study 17 stomas were tailo-
red with the VQZ technique and 8 were umbilical 
stomas. Decisive factors for localization and type 
of stoma were length and mobility of the appendix 
mesentery. We found that 36% are unsatisfied with 
their stomal appearance, although we are under the 
impression that most of these patients were unha-
ppy due to having to live with a stoma rather than 
with the cosmetic appearance of it.

 Gowda, et al. evaluated the outcome of 
the Mitrofanoff stoma in 65 patients with a mean 
follow up of 75.2 months, 30 patients underwent 
a bladder-neck procedure at the same time of 
CUD. Difficulty catheterizing occurred in 46%, 
whilst 8% suffered stomal incontinence (18). Ele-
ven stomal dilations and 38 skin level stomal cor-
rections were performed. Overall, 97% of patients 
still had a catheterizable channel, which was 
continent in 95% (18). Sahadevan, et al. audited 
the long-term outcome of 29 adult patients with 
a Mitrofanoff CUD, with a mean follow-up 126 
months. Of those 71% had an appendicovesicos-
tomy and the remaining an ileal conduit (Yang-
-Monti). An 89% continence rate was reported. 
Stomal stenosis occurred in 54% of the stomas. 
Conversion to an ileal conduit was required in 
18% of patients, two for persistent incontinence 
and three for recurrent stomal complications (19). 
In our study we found a 12% stomal stenosis rate 
and 100% were continent after bulking agent in-
jection in one patient, and bladder neck closure 
in another one. One of the longest follow-up se-
ries in CUD with the Mitrofanoff principle was 
presented by Liard, et al., with a 20-year follow-
-up of their patients. This study showed that 16 
of 23 patients still had a catheterizable and con-
tinent stoma and 9 patients had stomal stenosis 
despite all efforts to prevent it (20).

 Despite all efforts in modifying the tech-
nique, stomal stenosis remains the most common 
complication reported in the literature, with a 
rate of stenosis of 6 to 39%. We found a 12% 
rate of stomal stenosis, all successfully managed 
with conservative measures and all of the sto-
mal stenosis complications in the subgroup of 
the flank VQZ stoma. Other more serious com-
plications where partial and total necrosis of the 
appendiceal conduit, retrospectively we think the 
length of the appendix mesentery wasn’t enou-
gh for building the catheterizable conduit. The-
se complications have already been reported in 
other series but every effort should be made to 
prevent them (4, 14).

 The limitations of our study are the cross-
-sectional design and retrospective nature of it, 
as well as reporting outcomes of pediatric and 
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adult patients. Some of the questionnaires were 
not designed or validated in pediatric population 
but given the heterogeneity of our population we 
decided to use one questionnaire for evaluating 
HRQoL. A prospective design measuring PROMs 
before and after surgery would help to resolve 
many questions remaining in the CUD surgery.

CONCLUSION

Continent urinary diversion with the Mi-
trofanoff principle is associated with a good HR-
QoL, ease of catheterization in most patients, re-
markable global satisfaction with the procedure 
and adequate self-perception of the cosmetic re-
sults. It remains a safe and viable option for chil-
dren and adults who have the indication, with a 
low complication rate and need for re-interven-
tion. The umbilical stoma patients had better qua-
lity of life scores compared with V-Quadrilateral-
-Z (VQZ) plasty, despite having lower satisfaction 
rates with the appearance of the stoma. Stomal 
stenosis or incontinence were complications not 
associated with the umbilical stoma group in our 
series, despite being reported on other articles.
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Editorial Comment: Self-perception, quality of life and ease of 
catheterization in patients with continent urinary diversion with the 
mitrofanoff principle
______________________________________________________________________________________________
Antonio Carlos Moreira Amarante 1

1 Departamento de Cirurgia Pediátrica, Hospital Pequeno Príncipe, Curitiba, PR, Brasil

COMMENT 

The Mitrofanoff principle came to meet the needs of patients and urologists at the seventies decade. 
It made easier the intermitent self catheterization by the neurological impaired patients stablishing a way to 
empty the bladder without the need of a huge mobilization specially for the wheelchair bound patients or 
their caregivers. 

As the numbers of proceedings raised, the numbers of complications went up too. This is well related 
in most of the papers published about the Mitrofanoff technique. 

The high numbers of complications made us think about the satisfaction or dissatisfaction with the 
procedure and what is the quality of life of these patients . Very little has been done in this sense. I found 
only one paper at PUbMed with the analysis of the quality of life of these patients (1). This has a similar  
number of subjects but it only uses the SF36® health survey V2  that measures 8 health concepts compared 
against published data for the normal population.  Their results are similar to the paper presented by the 
authors.

The paper describes the satisfaction of the patients in respect to the stoma, in spite of the relatively 
high numbers of small complications that may have needed surgical treatment or medical attention.

In the present paper the  sample is small (22 patients), the ages have a big interval variation ( 5 to 
76 years), the follow up varies from 8 to 84 months and the basic diagnosis of the patients varies between 
neurogenic bladder, urethral strictures,extrophy, cloacal anomalies and other diagnossis (2). This may be a 
draw back on the analysis of the answers because the patients may be in diferent phases of life, may have 
diferent sensibility and may have different body image making the sample not very homogeneous.

Anyway, the most importante information is that 95% of the patients would recommend the proce-
dure to a friend or to somebody with the same problem.

This may need more studies with more numbers and a more homogeneous sample to have definitive 
answers. This paper may be a kick off on this direction.

EDITORIAL COMMENT Vol. 46 (5): 752-753, September - October, 2020

doi: 10.1590/S1677-5538.IBJU.2019.0388.1
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Comparison and trend of perioperative outcomes between 
robot-assisted radical prostatectomy and open radical 
prostatectomy: nationwide inpatient sample 2009-2014
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ABSTRACT
 

Purpose: To make a further evaluation of perioperative outcomes between the robot-
assisted radical prostatectomy (RARP) and open radical prostatectomy (ORP), we 
conducted a comparison and trend analysis by using the Nationwide Inpatient Sample 
(NIS) from 2009 to 2014.
Materials and Methods: Adult prostate cancer patients with radical prostatectomy were 
abstracted from the NIS. RARP and ORP were identified according to the International 
Classification of Diseases, 9th Revision, Clinical Modification procedure codes. The 
perioperative outcomes included blood transfusion, intraoperative and postoperative 
complications, prolonged length of stay (pLOS), and in-hospital mortality. Propensity 
score matching method and multivariable logistic regression model were performed to 
adjust for the pre-defined covariates. The annual percent change (APC) was used to 
detect the change trend of rates for outcomes.
Results: A total of 77.054 patients were included in our study. According to the results 
of propensity score matching analyses, RARP outperformed ORP in blood transfusion 
(1.96% vs. 9.40%), intraoperative complication (0.73% vs. 1.25%), overall postoperative 
complications (8.87% vs. 11.97%), and pLOS (13.39% vs. 36.70%). We also found 
that there was a significant decreasing tendency of incidence in blood transfusion 
(APC=-9.81), intraoperative complication (APC=-12.84), and miscellaneous surgical 
complications (APC=-14.09) for the RARP group. The results of multivariable analyses 
were almost consistent with those of propensity score matching analyses.
Conclusions: The RARP approach has lower incidence rates of perioperative 
complications than the ORP approach, and there is a potential decreasing tendency of 
complication incidence rates for the RARP.
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INTRODUCTION

Prostate cancer (PCa) is one of the most 
common solid organ cancer in men, and ac-
counts for about 20% of all cancers diagnosed 
(1). For localized PCa, the surgery with radical 
prostatectomy (RP) is the dominant approach 
(2). RP could be performed by open or mini-
mally invasive approach. According to the 
Prostate Cancer Guidelines provided by Eu-
ropean Association of Urology (EAU), there is 
no recommendation for the surgical approach 
choice among open, laparoscopic and robot-as-
sisted approaches (3). The robot-assisted radical 
prostatectomy (RARP), which was first reported 
by Binder and Kramer in 2001, is becoming the 
dominant surgical approach for RP (4). In the 
United States, more than 60 percent of RPs had 
been performed through robot-assisted approa-
ch in 2009 (5).

 About the pros and cons of RARP, seve-
ral studies had found that RARP was associa-
ted with reductions in some intraoperative and 
postoperative complications when compared 
with open radical prostatectomy (ORP) (5-7). 
RARP was also reported to reduce the possibili-
ty of blood transfusions and shorten the length 
of stay in hospital. However, some researchers 
thought that RARP and ORP had comparable 
rates of operative complications (8-10). A ran-
domized controlled trail (RCT) had shown that 
minimally invasive benefits were seen in the 
RARP group and both approaches yielded simi-
lar functional outcomes at 12 weeks and 2 years 
(11, 12). These previous studies had provided 
some useful but conflicting information about 
the comparison between these two surgical ap-
proaches. Further evidence should be based on 
the larger population study, and the trend of 
comparison results along with the development 
and wide application of RARP need to be in-
vestigated. The aim of our study was to make 
further evaluation of comparison of periopera-
tive complication rates between RARP and ORP 
and investigate the trend of perioperative com-
plication rates for these two approaches using 
six years of Nationwide Inpatient Sample (NIS) 
data (2009-2014).

MATERIALS AND METHODS

Data source
 The database used in this study was ba-

sed on inpatient discharge data obtained from the 
NIS of the Healthcare Cost and Utilization Pro-
ject (HCUP). A robot-assisted modifier code was 
introduced and received approval by the US Food 
and Drug Administration (FDA) to identify robot-
-assisted procedures in October 1, 2008. Therefo-
re, we chose sample population from all of NIS 
inpatient discharge data from January 2009 to 
December 2014. Detailed information on NIS data 
is available at <http://www.hcup-us.ahrq.gov>. 
The NIS is a deidentified database so institutional 
review board approval is not required.

Patients and surgical approach
 Adult patients (older than 18 years) with 
a primary diagnosis of PCa were identified using 
the International Classification of Diseases, 9th 
Revision, Clinical Modification (ICD-9-CM) codes 
185.0. The surgical approaches were classed ac-
cording to the ICD-9-CM procedure codes. All PCa 
patients with radical prostatectomy were selected 
(ICD-9-CM 60.5). The RARP group was defined as 
PCa patients who underwent the robotic assisted 
procedures (ICD-9-CM 17.4x). The ORP group was 
defined as patients who underwent RA without 
the robotic assisted procedures and laparoscopy 
procedures (ICD-9-CM 54.21).

Demographic characteristics
 The following demographic characteristics 

of each patient were abstracted from the database: 
age, year of surgery (2009-2014), race, Elixhau-
ser Comorbidity Index (ECI), insurance status. The 
ECI includes 29 disease conditions and might be 
a useful way to control for confounding in cancer 
outcomes research (13, 14). Hospital-related cha-
racteristics were also included in our study: loca-
tion, academic status, region, control/ownership 
of hospital, bed size of hospital.

Outcomes
 Intraoperative complications: The intrao-

perative complications were identified according 
to ICD-9-CM code 998.2 suggested by previous 
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study (5), and included accidental puncture or la-
ceration during surgery.

 Postoperative complications: We included 
seven categories of complications (Cardiac, Respi-
ratory, Genitourinary, Wound, Vascular, Miscella-
neous medical, and Miscellaneous surgical) using 
ICD-9-CM code provided by Hu et al. (7, 15).

 Homologous blood transfusion: We iden-
tified patients with blood transfusion using ICD-
9-CM procedure codes 99.02 and 99.04.

 Prolonged length of stay (pLOS): The pLOS 
was defined as length of stay beyond the 75th per-
centile (2 days).

 In-hospital mortality: The information of 
in-hospital mortality was abstracted from “DIED” 
variable.

Statistical analysis

 Descriptive statistics were summarized 
for the demographic characteristics of the RARP 
group and the ORP group. Median (interquartile 
range, IQR) was calculated for age, and counts 
(percentages) were calculated for other categorical 
variables. We conducted the comparison of de-
mographic characteristics between two groups by 
using Wilcoxon Rank Sum test, Chi-square test, or 
Cochran-Mantel-Haenszel (CMH) test.

 We conducted the propensity score ma-
tching method to balance the covariates between 
the RARP group and the ORP group. The logistic 
regression model was performed to calculate the 
propensity score based on all covariates described 
in above demographic characteristics. The RARP 
and ORP group were matched based on the logit 
of the propensity score by using the calipers of 
width equal to 0.2 of the standard deviation of the 
logit of the propensity score (16). The odds ratios 
(OR) and corresponding 95% confidence interval 
(CI) of RARP compared with ORP for each perio-
perative outcome were calculated by using uni-
variate logistic regression in matched cohort and 
using multivariable logistic regression model ad-
justed for all demographic characteristics in non-
-matched cohort.

 We used the annual percent change (APC) 
to investigate the trend of rate change for blood 
transfusion, pLOS, intraoperative and postoperati-

ve complication, from 2009 to 2014, respectively 
(17). Similar to the overall analyses shown abo-
ve, we also calculated the ORs of each year for 
these perioperative outcomes. To detect the chan-
ge trend of ORs, we constructed the annual ratio 
change (ARC) based on the theory of APC calcula-
tion. For example, if the ARC is 1.01, and the OR 
is 1.05 in 2009, the OR is 1.05×1.01=1.06 in 2010. 
The APC over 0 and the ARC over 1 represent a 
trend of increase, and on the contrary represent a 
trend of decrease.

 All statistical analyses were performed 
using SAS software (version 9.4; SAS Institute 
Inc., Cary, NC), and the statistical figures were 
drawn by using R software. All reported p values 
were two-sided and a p value <0.05 was regarded 
as statistically significant.

RESULTS

Demographic characteristics
 Among a total of 99.006 adult patients 

with primary diagnosis of PCa between 2009 and 
2014, 78,440 patients underwent radical prosta-
tectomy procedure. There were 55.704 patients 
with RARP approach and 21.350 patients with 
ORP approach (Figure-1).

 According to the distribution of demo-
graphic characteristics, we found that the number 
of patients with ORP approach had reduced from 
2009 to 2014. The proportion of RARP on white 
was higher than that of ORP (68.69% vs 66.24%), 
and more black patients underwent ORP appro-
ach (10.58% vs. 12.48%). Greater proportion of 
the RARP group had no comorbidities than the 
ORP group (for ECI of 0: 34.51% vs. 32.41%). With 
regard to the hospital-related characteristics, we 
found that RARP approach would be more like-
ly to be performed in urban (97.89% vs. 91.19%, 
p <0.0001) and teaching (72.67% vs. 59.75%, p 
<0.0001) hospitals than ORP approach. There was 
statistical significant difference on all of the cha-
racteristics between the RARP group and the ORP 
group, and the baseline covariates were much 
more balanced after conducting the propensity 
score matching procedure. Further details of de-
mographic characteristics before and after ma-
tching are listed in Table-1.
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Perioperative outcomes
 The information of comparison for perio-

perative outcomes between the RARP group and 
the ORP group are shown in Table-2. The results 
of pre-propensity score-matched cohort and post-
-propensity score-matched cohort were consis-
tent. According to the results of propensity score 
matching analyses, we found that the RARP group 
had significant lower rates of almost all of the 
pre-defined complications and outcomes than the 
ORP group except vascular complication (0.40% 
vs. 0.52%, OR=0.77, 95% CI: 0.58-1.03, p=0.0802). 
The results indicated that patients with RARP had 

lower incidence rate for blood transfusion (1.96% 
vs. 9.40%, p <0.0001), intraoperative complica-
tion (0.73% vs. 1.25%, p <0.0001), and overall 
postoperative complications (8.87% vs. 11.97%, 
p <0.0001). Additionally, the RARP group also 
had shorter LOS (for pLOS, 13.39% vs. 36.70%, p 
<0.0001).

The trends of perioperative outcomes from 2009 
to 2014

 We provided the rate of pre-defined ou-
tcomes for each year from 2009 to 2014 in Figu-
re-2 (post-propensity score-matched cohort) and 
supplementary Figure-1 (pre-propensity score-

 

National Inpatient Sample Database 
 (2009-2014) 

Primary diagnosis of admission was prostate cancer; 
Age ≥ 18 years. 

(99,006) 

78,440 patients with underwent  
radical prostatectomy procedure  

Exclude because of 
missing data (n = 278) 

Robot-assisted radical 
prostatectomy 

(56,297) 

Open radical 
prostatectomy 

(21,628) 

Laparoscopy without the 
robot-assisted modifier 

(515) 

Analysis sets for RARP 
(55,704) 

Analysis sets for ORP 
(21,350) 

Exclude because of 
missing data (n = 593) 

Figure 1 - The flow chart of patients selection.
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-matched cohort). The results of post-propensity 
score-matched cohort showed that the rates of 
these outcomes in the RARP group were consis-
tent lower than the ORP group among most years. 
The results of trend analyses indicated that there 
were significant decreases in homologous blood 
transfusion (APC=-9.81, p=0.0060), intraopera-
tive complication (APC=-12.84, p=0.0214), and 
miscellaneous surgical (APC=-14.09, p=0.0015) 
for the RARP group, and only in homologous 
blood transfusion (APC=-6.80, p=0.0404) for the 
ORP group. The significant trend of decrease was 
also found in pLOS (APC=-2.19, p=0.0422) for the 
RARP group within the pre-propensity score-ma-
tched cohort (Table-3).

 Figure-3 presents the forest plots to show 
the ORs (RARP vs. ORP) and corresponding 95% 
CI of outcomes in each year for post-propensity 
score-matched cohort (supplementary Figure-2 
for pre-propensity score-matched cohort). The 
most of the OR point estimates was smaller than 
one for the outcomes within each year, and this 
indicated that the PCa patients with RARP appro-
ach would have lower risk to these complications 
and outcomes than patients with ORP approach. 
We also found the persistent significant lower risk 
for the RARP group in blood transfusion, ove-
rall postoperative complications, respiratory, and 
pLOS compared with the ORP group. According 
to the results of trend analyses for ORs before and 
after propensity score matching, there might be a 
potential trend of decrease in miscellaneous sur-
gical (before matching, ARC=0.92, 95% CI: 0.85-
1.00, p=0.0525; after matching, ARC=0.89, 95% 
CI: 0.78-1.02, p=0.0775, Table-3).

DISCUSSION

 The NIS database showed that the propor-
tion of the RARP approach for PCa patients was 
increasing year by year in the United States, from 
about 60% in 2009 to about 80% in 2014. To pro-
vide further evidence for the comparison betwe-
en the RARP and ORP approaches, we compared 
the incidence rate of pre-defined complications 
and outcomes between two groups by using the 
inpatient data form 2009 to 2014. The results in-
dicated that the RARP group had lower rates in 

most of complications except vascular complica-
tion. Additionally, we also found that there were 
significant decreasing trend of incidence rates in 
blood transfusion and some surgical injuries for 
the RARP group, such as intraoperative complica-
tions and miscellaneous surgical complications.

 According to several previous studies, 
they had provided reliable evidence to indicate 
that the RARP approach outperformed the ORP 
approach in blood loss and hospital stay (5, 7). The 
results of our study were consistent with previous 
finding and we further found these two superio-
rities in each year. With regard to the intraope-
rative and postoperative complications, Trinh et 
al. had shown that superior outcomes were seen 
in the RARP group, especially for intraoperative 
complication, cardiac, and respiratory (5), and Hu 
et al. had also demonstrated that fewer miscella-
neous surgical complications were found in men 
undergoing minimally invasive RP (7). In our stu-
dy, the comparison of perioperative complications 
between two groups showed that the RARP group 
had lower rates of all pre-defined complications 
and the significant statistical differences were de-
tected except in vascular complication. Actually, 
we should notice that the incidence rates for most 
of these perioperative complications might be not 
much high in both of two surgical approaches and 
the absolute difference between two groups was 
small (e.g. only 0.22% for wound complication). 
The reason of large sample size for overall analy-
ses (the information from a total of 6 years) should 
be taken into account for the significant statistical 
difference between two groups. Additionally, the 
results of comparison within each year had also 
provided the evidence to suggest the superiority 
of RARP approach in perioperative complications.

 To explore the tendency for the rates of 
complications from 2009 to 2014, we calculated 
the APC for the RARP group and the ORP group, 
respectively. We found that most of APCs were less 
than zero for both the RARP group and the ORP 
group, and this had indicated a potential trend of 
decrease about the perioperative complications 
for these two surgical approaches. According to 
the statistical test for APC, there was significant 
statistical decrease tendency in blood transfusion, 
intraoperative complication and miscellaneous 
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Table 1 - Demographic characteristics of patients treated with radical prostatectomy for prostate cancer.

Pre-propensity score-matched Post-propensity score-matched

RARP
(N=55704)

ORP
(N=21350) p value RARP

(N=20573)
ORP

(N=20573) p value

Age, year, median (IQR) 62 (57-67) 62 (57-67) 0.0086 62 (57-67) 62 (57-67) 0.9041

Year of surgery, n (%)

2009 9608 (17.25) 5450 (25.53) <0.0001 5089 (24.74) 5154 (25.05) 0.2171

2010 8819 (15.83) 4410 (20.66) 4064 (19.75) 4190 (20.37)

2011 11338 (20.35) 4858 (22.75) 4713 (22.91) 4683 (22.76)

2012 8978 (16.12) 2556 (11.97) 2510 (12.20) 2503 (12.17)

2013 8661 (15.55) 2192 (10.27) 2193 (10.66) 2171 (10.55)

2014 8300 (14.90) 1884 (8.82) 2004 (9.74) 1872 (9.10)

Race, n (%)

white 38261 (68.69) 14142 (66.24) <0.0001 13699 (66.59) 13650 (66.35) 0.6484

black 5894 (10.58) 2665 (12.48) 2560 (12.44) 2543 (12.36)

Hispanic 3099 (5.56) 1207 (5.65) 1098 (5.34) 1176 (5.72)

Asian or Pacific 
Islander 914 (1.64) 273 (1.28) 251 (1.22) 273 (1.33)

Native American 281 (0.50) 72 (0.34) 67 (0.33) 68 (0.33)

other 1915 (3.44) 533 (2.50) 540 (2.62) 519 (2.52)

missing 5340 (9.59) 2458 (11.51) 2358 (11.46) 2344 (11.39)

ECI, n (%)

0 19226 (34.51) 6920 (32.41) <0.0001 6704 (32.59) 6711 (32.62) 0.9440

1 20383 (36.59) 7584 (35.52) 7357 (35.76) 7345 (35.70)

2 10795 (19.38) 4391 (20.57) 4216 (20.49) 4233 (20.58)

≥3 5300 (9.51) 2455 (11.50) 2296 (11.16) 2284 (11.10)

Insurance status, n (%)

Medicare 18452 (33.13) 6923 (32.43) <0.0001 6567 (31.92) 6643 (32.29) 0.8146

Medicaid 1110 (1.99) 695 (3.26) 655 (3.18) 634 (3.08)

Private insurance 34084 (61.19) 12549 (58.78) 12219 
(59.39) 12179 (59.20)
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Other 2058 (3.69) 1183 (5.54) 1132 (5.50) 1117 (5.43)

Hospital location, n (%)

Rural 1175 (2.11) 1881 (8.81) <0.0001 1168 (5.68) 1179 (5.73) 0.8151

Urban 54529 (97.89) 19469 (91.19) 19405 
(94.32) 19394 (94.27)

Hospital academic status, 
n (%)

Nonteaching 15224 (27.33) 8594 (40.25) <0.0001 7872 (38.26) 7835 (38.08) 0.7073

Teaching 40480 (72.67) 12756 (59.75) 12701 
(61.74) 12738 (61.92)

Hospital region, n (%)

Northeast 10554 (18.95) 4020 (18.83) <0.0001 3930 (19.10) 3885 (18.88) 0.7744

Midwest 13407 (24.07) 5337 (25.00) 5090 (24.74) 5109 (24.83)

South 19380 (34.79) 7893 (36.97) 7619 (37.03) 7572 (36.81)

West 12363 (22.19) 4100 (19.20) 3934 (19.12) 4007 (19.48)

Control/ownership of 
hospital, n (%)

Government, 
nonfederal 5289 (9.49) 2154 (10.09) <0.0001 2074 (10.08) 2023 (9.83) 0.6162

Private, non-profit 45613 (81.88) 16855 (78.95) 16254 
(79.01) 16331 (79.38)

Private, invest-own 4802 (8.62) 2341 (10.96) 2245 (10.91) 2219 (10.79)

Bed size of hospital, n (%)

Small 7682 (13.79) 2266 (10.61) <0.0001 2219 (10.79) 2232 (10.85) 0.1593

Medium 12244 (21.98) 4622 (21.65) 4354 (21.16) 4522 (21.98)

Large 35778 (64.23) 14462 (67.74) 14000 
(68.05) 13819 (67.17) t

RARP=Robot-assisted Radical Prostatectomy; ORP=Open Radical Prostatectomy; IQR=Interquartile Range; ECI=Elixhauser Comorbidity Index.

Continued

Pre-propensity score-matched Post-propensity score-matched

RARP
(N=55704)

ORP
(N=21350) p value RARP

(N=20573)
ORP

(N=20573) p value
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Table 2 - Perioperative outcomes during hospitalization of patients treated with RARP and ORP.

Pre-propensity score-matched Post-propensity score-matched

RARP
(N=55704)

ORP
(N=21350)

RARP vs. 
ORP

OR (95% 
CI)*

p value
RARP

(N=20573)
ORP

(N=20573)

RARP vs. 
ORP

OR (95% 
CI)#

p value

Homologous blood 
transfusion

896 (1.61) 2032 (9.52) 0.18 (0.16-
0.19)

<0.0001 403 (1.96) 1934 (9.40) 0.19 (0.17-
0.21)

<0.0001

Intraoperative 
complication

385 (0.69) 266 (1.25) 0.62 (0.52-
0.73)

<0.0001 151 (0.73) 257 (1.25) 0.58 (0.48-
0.72)

<0.0001

Postoperative 
complication

Overall
4502 (8.08) 2576 (12.07) 0.71 (0.68-

0.75)
<0.0001 1825 (8.87) 2463 (11.97) 0.72 (0.67-

0.76)
<0.0001

Cardiac 513 (0.92) 292 (1.37) 0.75 (0.65-
0.88)

0.0003 203 (0.99) 281 (1.37) 0.72 (0.60-
0.86)

0.0004

Respiratory 640 (1.15) 508 (2.38) 0.57 (0.50-
0.64)

<0.0001 271 (1.32) 477 (2.32) 0.56 (0.48-
0.65)

<0.0001

Genitourinary 491 (0.88) 259 (1.21) 0.78 (0.67-
0.92)

0.0023 190 (0.92) 247 (1.20) 0.77 (0.63-
0.93)

0.0063

Wound 198 (0.36) 133 (0.62) 0.66 (0.52-
0.83)

0.0004 84 (0.41) 130 (0.63) 0.64 (0.49-
0.85)

0.0018

Vascular 210 (0.38) 110 (0.52) 0.82 (0.64-
1.04)

0.1052 82 (0.40) 106 (0.52) 0.77 (0.58-
1.03)

0.0802

Miscellaneous 
medical

2678 (4.81) 1400 (6.56) 0.80 (0.74-
0.85)

<0.0001 1070 (5.20) 1338 (6.50) 0.79 (0.73-
0.86)

<0.0001

Miscellaneous 
surgical

917 (1.65) 591 (2.77) 0.67 (0.60-
0.74)

<0.0001 395 (1.92) 567 (2.76) 0.69 (0.61-
0.79)

<0.0001

Length of stay >2d 6610 
(11.87)

7956 (37.26) 0.25 (0.24-
0.26)

<0.0001 2755 (13.39) 7551 (36.70) 0.27 (0.25-
0.28)

<0.0001

In-hospital mortality
11 (0.02) 14 (0.07) 0.28 (0.12-

0.63)
0.0021 3 (0.01) 14 (0.07) 0.21 (0.06-

0.75)
0.0154

RARP=Robot-assisted Radical Prostatectomy; ORP=Open Radical Prostatectomy; OR=Odds Ratio; CI=Confidence interval.

Note: *The ORs and corresponding 95% CI for perioperative outcomes were estimated by using multivariable Logistic regression adjusted for demographic characteristics.

#The ORs and corresponding 95% CI for perioperative outcomes were estimated by using univariate Logistic regression.
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Figure 2 - The incidence rates of the perioperative outcomes for the Robot-assisted Radical Prostatectomy group and the 
Open Radical Prostatectomy group from 2009 to 2014 (post-propensity score-matched cohort).
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Table 3 - The trend of change for the perioperative outcomes from 2009 to 2014.

RARP ORP
ARC (95% CI) p value

APC (95% CI) p value APC (95% CI) p value

Pre-propensity score-matched

Homologous blood 

transfusion

-13.07 (-17.43, 

-8.49)

0.0016 -7.06 (-13.26, -0.42) 0.0421 0.94 (0.89, 0.98) 0.0224

Intraoperative complication
-10.08 (-13.64, 

-6.37)

0.0019 -10.15 (-20.00, 

0.91)

0.0627 1.01 (0.91, 1.14) 0.7461

Postoperative complication

Overall
-1.20 (-5.16, 

2.92)

0.4580 -1.94 (-6.82.3.21) 0.3482 1.00 (0.98, 1.03) 0.6953

Cardiac 2.02 (-4.37, 8.84) 0.4391 2.75 (-8.92, 15.92) 0.5659 0.99 (0.81, 1.20) 0.8482

Respiratory
-3.86 (-9.05, 

1.63)

0.1204 -3.84 (-12.01, 5.09) 0.2878 1.00 (0.91, 1.09) 0.9657

Genitourinary
-4.08 (-16.37, 

10.02)

0.4468 -2.61 (-14.89, 

11.45)

0.6154 1.01 (0.88, 1.16) 0.8780

Wound
-8.76 (-18.46, 

2.10)

0.0864 -0.59 (-14.54, 

15.65)

0.9193 0.90 (0.77, 1.06) 0.1571

Vascular
5.13 (-5.24, 

16.63)

0.2522 5.07 (-6.82, 18.48) 0.3164 1.00 (0.83, 1.20) 0.9706

Miscellaneous medical 1.88 (-3.28, 7.31) 0.3767 0.12 (-5.93, 6.57) 0.9590 1.00 (0.98, 1.03) 0.7788

Miscellaneous surgical
-11.57 (-12.94, 

-10.17)

<0.0001 -3.90 (-11.95, 4.88) 0.2747 0.92 (0.85, 1.00) 0.0525

Length of stay >2d
-2.19 (-4.21, 

-0.13)

0.0422 -3.91 (-9.45, 1.98) 0.1362 1.03 (0.99, 1.07) 0.1136

Post-propensity score-matched

Homologous blood 

transfusion

-9.81 (-14.54, 

-4.81)

0.0060 -6.80 (-12.70, -0.50) 0.0404 0.97 (0.86, 1.10) 0.5673

Intraoperative complication
-12.84 (-21.44, 

-3.29)

0.0214 -9.97 (-20.23, 1.60) 0.0734 0.97 (0.85, 1.11) 0.5499

Postoperative complication

Overall
-2.52 (-8.24, 

3.55)

0.3062 -1.85 (-7.11, 3.71) 0.4002 0.99 (0.97, 1.02) 0.5198

Cardiac
-0.42 (-5.77, 

5.23)

0.8422 3.28 (-8.66, 16.77) 0.5066 0.96 (0.82, 1.14) 0.5783

Respiratory
-5.33 (-11.34, 

1.07)

0.0808 -3.44 (-11.55, 5.40) 0.3292 0.98 (0.90,1.06) 0.4981

Genitourinary
-3.95 (-25.16, 

23.28)

0.6772 -3.54 (-15.68, 

10.34)

0.4981 1.00 (0.81, 1.23) 0.9671

Wound
-8.56 (-18.25, 

2.27)

0.0907 -0.65 (-14.74, 

15.77)

0.9121 0.92 (0.79, 1.06) 0.1819

Vascular
0.87 (-10.42, 

13.58)

0.8500 4.35 (-8.51, 19.01) 0.4194 0.97 (0.93, 1.01) 0.0866

Miscellaneous medical 1.37 (-5.28, 8.48) 0.6076 0.28 (-6.49, 7.54) 0.9177 1.01 (0.97, 1.05) 0.4743

Miscellaneous surgical
-14.09 (-18.66, 

-9.26)

0.0015 -3.86 (-12.04, 5.08) 0.2861 0.89 (0.78, 1.02) 0.0775

Length of stay >2d

-2.19 (-6.04, 

1.81)

0.1999 -3.50 (-9.28, 2.65) 0.1850 1.03 (0.93, 1.14) 0.4681

RARP=Robot-assisted Radical Prostatectomy; ORP=Open Radical Prostatectomy; APC=Annual Percent Change; ARC=Annual Ratio Change; CI=Confidence interval
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Figure 3 - The forest plot of odds ratios for the comparison between Robot-assisted Radical Prostatectomy group with the 
Open Radical Prostatectomy group from 2009 to 2014 (post-propensity score-matched cohort).
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31(1.55)

43(0.84)
31(0.76)
38(0.81)
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8(0.40)
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109(4.97)
120(5.99)

125(2.46)
88(2.17)
89(1.89)
42(1.67)
26(1.19)
25(1.25)

677(13.30)
582(14.32)
637(13.52)
345(13.75)
258(11.76)
256(12.77)
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497(9.64)
455(10.86)
447(9.55)
215(8.59)
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surgical for the RARP group. However, we only 
found significant statistical decrease tendency in 
blood transfusion for the ORP group. With respect 
to the three outcomes in the RARP group shown 
above, they could reflect that the injury related to 
the operative procedures was decreasing with the 
popularity of the RARP approach. However, the 
methods for reducing the rates of some potentially 
life-threatening complications, such as cardiac, 
respiratory, and vascular events, might be the fu-
ture research direction.

 Among post-propensity score-matched 
cohort, the results of ARC had shown that the 
point estimates for most of outcomes were less 
than 1. The small ARCs indicated that the ORs of 
the RARP group compared with the ORP group 
might be becoming smaller as the year went on, 
and it might also suggest that the superiority of 
the RARP approach become slightly obvious. Ab-
boud et al. had suggested that the learning curve 
for RARP (about 100 cases) was shorter than for 
ORP (ranged from 250 to 1000 cases) to reduce 
complication rates (18). This might be a potential 
reason to explain the increase of advantage for 
RARP with the popularity of this approach.

 This study was based on the inpatient in-
formation and several limitations should be consi-
dered. First, the absence of follow-up information 
would be a drawback to make the comprehensive 
evaluation for the RARP. We focused on compa-
ring the rates and exploring the change tendency 
of the perioperative complications between the 
RARP and ORP. Several previous studies had pro-
vided some information about functional outco-
me, such as urinary function and sexual function 
(11, 12, 19, 20). Additionally, the information of 
mortality in our study only represented the inci-
dence of death during the period of hospitaliza-
tion. Second, we did not conduct the comparison 
of the cost, and there were two reasons for the 
lack of analyses for cost: a, we could not abstract 
the accurate spending which was directly related 
to the surgical approach; b, the adjustment of ac-
tual value for dollars within each year from 2009 
to 2014 might be another challenge (21). Third, 
although we conducted propensity score matching 
method to control the bias of the acquired covaria-

tes, several unobserved confounding factors, such 
as stage and pathologic characteristics of cancer, 
the characteristics of surgeon, and the determi-
nants of patients, should be taken into account as 
sources of potential bias in our study.

CONCLUSIONS

 In conclusion, our study had provided 
further evidence to indicate the superiority of the 
RARP approach in the perioperative outcomes 
compared to the ORP approach. The results of 
trend analyses indicated that there was a decrea-
sing tendency of incidence rates for most of perio-
perative complications among patients underwent 
the RARP approach, especially for some surgical 
injuries related to the operative procedures. Fur-
thermore, we concluded that the strategy for re-
ducing potential life-threatening complications 
should be further investigated.

ABBREVIATIONS

APC = annual percent change
ARC = annual ratio change
C = confidence interval
CMH = Cochran-Mantel-Haenszel
EAU = European Association of Urology
ECI = Elixhauser Comorbidity Index
FDA = Food and Drug Administration
HCUP = Healthcare Cost and Utilization Project
ICD-9-CM = International Classification of Disea-
ses 9th Revision, Clinical Modification
IQR = interquartile range
NIS = Nationwide Inpatient Sample
OR = odds ratios
ORP = open radical prostatectomy
pLOS = Prolonged length of stay
RARP = robot-assisted radical prostatectomy
RCT = randomized controlled trail
RP = radical prostatectomy
PCa = Prostate cancer.
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APPENDIX -Supplementary Figures

Supplementary Figure-1 - The incidence rates of the perioperative outcomes for the Robot-assisted Radical Prostatectomy 
group and the Open Radical Prostatectomy group from 2009 to 2014 (pre-propensity score-matched cohort).

2009             2010              2011             2012             2013             2014

0 
   

 2
   

  4
   

   
6 

   
 8

   
  1

0 
   

12
0 

   
 2

   
 4

   
  6

   
 8

   
 1

0 
 1

2 
 1

4
0.

0 
   

   
   

1.
0 

   
   

  2
.0

   
   

   
 3

.0

0.
0 

   
   

  0
.5

   
   

   
1.

0 
   

   
  1

.5
0.

0 
   

   
  0

.5
   

   
   

1.
0 

   
   

  1
.5

0.
0 

   
  0

.5
   

  1
.0

   
   

1.
5 

   
   

2.
0

2009             2010              2011             2012             2013             2014

c. Overall postoperative complication

e. Respiratory

a. Homologous blood transfusion b. Intraoperative complication

d. Cardiac

f. Genitourinary

f. Genitourinary

2009             2010              2011             2012             2013             2014

2009             2010              2011             2012             2013             2014

2009             2010              2011             2012             2013             2014

2009             2010              2011             2012             2013             2014

Year

Year

Year

Year

Year

Year

2009 2010 2011 2012 2013 2014

0
2

4
6

8
10

12

a. Homologous blood transfusion

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
5

1.
0

1.
5

b. Intraoperative complication

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
2

4
6

8
10

14

c. Overall postoperative complication

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
5

1.
0

1.
5

2.
0

d. Cardiac

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

1.
0

2.
0

3.
0

e. Respiratory

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
5

1.
0

1.
5

f. Genitourinary

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

g. Wound

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

h. Vascular

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
2

4
6

8

i. Miscellaneous medical

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
1

2
3

4

j. Miscellaneous surgical

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
10

20
30

40

k. Length of stay >2 d

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
00

0.
04

0.
08

0.
12

l. In−hospital mortality

Year
Ra

te
s 

of
 o

ut
co

m
es

RARP ORP

2009 2010 2011 2012 2013 2014

0
2

4
6

8
10

12

a. Homologous blood transfusion

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
5

1.
0

1.
5

b. Intraoperative complication

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
2

4
6

8
10

14

c. Overall postoperative complication

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
5

1.
0

1.
5

2.
0

d. Cardiac

Year

Ra
te

s 
of

 o
ut

co
m

es
2009 2010 2011 2012 2013 2014

0.
0

1.
0

2.
0

3.
0

e. Respiratory

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
5

1.
0

1.
5

f. Genitourinary

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

g. Wound

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

h. Vascular

Year
Ra

te
s 

of
 o

ut
co

m
es

2009 2010 2011 2012 2013 2014

0
2

4
6

8

i. Miscellaneous medical

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
1

2
3

4

j. Miscellaneous surgical

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
10

20
30

40

k. Length of stay >2 d

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
00

0.
04

0.
08

0.
12

l. In−hospital mortality

Year

Ra
te

s 
of

 o
ut

co
m

es

RARP ORP

2009 2010 2011 2012 2013 2014

0
2

4
6

8
10

12

a. Homologous blood transfusion

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
5

1.
0

1.
5

b. Intraoperative complication

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
2

4
6

8
10

14

c. Overall postoperative complication

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
5

1.
0

1.
5

2.
0

d. Cardiac

Year
Ra

te
s 

of
 o

ut
co

m
es

2009 2010 2011 2012 2013 2014

0.
0

1.
0

2.
0

3.
0

e. Respiratory

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
5

1.
0

1.
5

f. Genitourinary

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

g. Wound

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

h. Vascular

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
2

4
6

8

i. Miscellaneous medical

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
1

2
3

4

j. Miscellaneous surgical

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
10

20
30

40

k. Length of stay >2 d

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
00

0.
04

0.
08

0.
12

l. In−hospital mortality

Year

Ra
te

s 
of

 o
ut

co
m

es

RARP ORP

2009 2010 2011 2012 2013 2014

0
2

4
6

8
10

12

a. Homologous blood transfusion

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
5

1.
0

1.
5

b. Intraoperative complication

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
2

4
6

8
10

14

c. Overall postoperative complication

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
5

1.
0

1.
5

2.
0

d. Cardiac

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

1.
0

2.
0

3.
0

e. Respiratory

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
5

1.
0

1.
5

f. Genitourinary

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

g. Wound

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

h. Vascular

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
2

4
6

8

i. Miscellaneous medical

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
1

2
3

4

j. Miscellaneous surgical

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
10

20
30

40

k. Length of stay >2 d

Year
Ra

te
s 

of
 o

ut
co

m
es

2009 2010 2011 2012 2013 2014

0.
00

0.
04

0.
08

0.
12

l. In−hospital mortality

Year

Ra
te

s 
of

 o
ut

co
m

es

RARP ORP

2009 2010 2011 2012 2013 2014

0
2

4
6

8
10

12

a. Homologous blood transfusion

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
5

1.
0

1.
5

b. Intraoperative complication

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
2

4
6

8
10

14

c. Overall postoperative complication

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
5

1.
0

1.
5

2.
0

d. Cardiac

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

1.
0

2.
0

3.
0

e. Respiratory

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
5

1.
0

1.
5

f. Genitourinary

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

g. Wound

Year
Ra

te
s 

of
 o

ut
co

m
es

2009 2010 2011 2012 2013 2014

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

h. Vascular

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
2

4
6

8

i. Miscellaneous medical

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
1

2
3

4

j. Miscellaneous surgical

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
10

20
30

40

k. Length of stay >2 d

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
00

0.
04

0.
08

0.
12

l. In−hospital mortality

Year

Ra
te

s 
of

 o
ut

co
m

es

RARP ORP

2009 2010 2011 2012 2013 2014

0
2

4
6

8
10

12

a. Homologous blood transfusion

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
5

1.
0

1.
5

b. Intraoperative complication

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
2

4
6

8
10

14

c. Overall postoperative complication

Year
Ra

te
s 

of
 o

ut
co

m
es

2009 2010 2011 2012 2013 2014

0.
0

0.
5

1.
0

1.
5

2.
0

d. Cardiac

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

1.
0

2.
0

3.
0

e. Respiratory

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
5

1.
0

1.
5

f. Genitourinary

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

g. Wound

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

h. Vascular

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
2

4
6

8

i. Miscellaneous medical

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
1

2
3

4

j. Miscellaneous surgical

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
10

20
30

40

k. Length of stay >2 d

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
00

0.
04

0.
08

0.
12

l. In−hospital mortality

Year

Ra
te

s 
of

 o
ut

co
m

es

RARP ORP



IBJU | PERIOPERATIVE OUTCOMES OF PROSTATECTOMY

770

0.
0 

   
0.

2 
   

0.
4 

   
0.

6 
  0

.8
   

1.
0

0.
0 

   
0.

2 
   

0.
4 

   
0.

6 
  0

.8
   

1.
0

g. Wound

i. Miscellaneous medical

k. Lenght stay > 2 d

RARP

j. Miscellaneous surgical

L. In hospital mortality

h. Vascular

2009             2010              2011             2012             2013             2014

2009             2010              2011             2012             2013             2014

2009             2010              2011             2012             2013             2014

2009             2010              2011             2012             2013             2014

2009             2010              2011             2012             2013             2014

2009             2010              2011             2012             2013             2014

Year

Year

Year

Year

Year

Year

0 
   

   
   

2 
   

   
  4

   
   

   
 6

   
   

  8
  

0 
   

   
   

1 
   

   
 2

   
   

   
 3

   
   

   
4 

0.
00

   
   

 0
.0

1 
   

   
 0

.0
6 

   
   

0.
12

0 
   

   
10

   
   

20
   

   
30

   
   

40

ORP

2009 2010 2011 2012 2013 2014

0
2

4
6

8
10

12

a. Homologous blood transfusion

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
5

1.
0

1.
5

b. Intraoperative complication

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
2

4
6

8
10

14

c. Overall postoperative complication

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
5

1.
0

1.
5

2.
0

d. Cardiac

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

1.
0

2.
0

3.
0

e. Respiratory

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
5

1.
0

1.
5

f. Genitourinary

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

g. Wound

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

h. Vascular

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
2

4
6

8

i. Miscellaneous medical

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
1

2
3

4

j. Miscellaneous surgical

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
10

20
30

40

k. Length of stay >2 d

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
00

0.
04

0.
08

0.
12

l. In−hospital mortality

Year

Ra
te

s 
of

 o
ut

co
m

es

RARP ORP

2009 2010 2011 2012 2013 2014

0
2

4
6

8
10

12

a. Homologous blood transfusion

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
5

1.
0

1.
5

b. Intraoperative complication

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
2

4
6

8
10

14

c. Overall postoperative complication

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
5

1.
0

1.
5

2.
0

d. Cardiac

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

1.
0

2.
0

3.
0

e. Respiratory

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
5

1.
0

1.
5

f. Genitourinary

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

g. Wound

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

h. Vascular

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
2

4
6

8

i. Miscellaneous medical

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
1

2
3

4

j. Miscellaneous surgical

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
10

20
30

40

k. Length of stay >2 d

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
00

0.
04

0.
08

0.
12

l. In−hospital mortality

Year
Ra

te
s 

of
 o

ut
co

m
es

RARP ORP

2009 2010 2011 2012 2013 2014

0
2

4
6

8
10

12

a. Homologous blood transfusion

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
5

1.
0

1.
5

b. Intraoperative complication

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014
0

2
4

6
8

10
14

c. Overall postoperative complication

Year

Ra
te

s 
of

 o
ut

co
m

es
2009 2010 2011 2012 2013 2014

0.
0

0.
5

1.
0

1.
5

2.
0

d. Cardiac

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

1.
0

2.
0

3.
0

e. Respiratory

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
5

1.
0

1.
5

f. Genitourinary

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

g. Wound

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

h. Vascular

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
2

4
6

8

i. Miscellaneous medical

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
1

2
3

4

j. Miscellaneous surgical

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
10

20
30

40

k. Length of stay >2 d

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
00

0.
04

0.
08

0.
12

l. In−hospital mortality

Year

Ra
te

s 
of

 o
ut

co
m

es

RARP ORP

2009 2010 2011 2012 2013 2014

0
2

4
6

8
10

12

a. Homologous blood transfusion

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014
0.

0
0.

5
1.

0
1.

5

b. Intraoperative complication

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
2

4
6

8
10

14

c. Overall postoperative complication

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
5

1.
0

1.
5

2.
0

d. Cardiac

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

1.
0

2.
0

3.
0

e. Respiratory

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
5

1.
0

1.
5

f. Genitourinary

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

g. Wound

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

h. Vascular

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
2

4
6

8

i. Miscellaneous medical

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
1

2
3

4

j. Miscellaneous surgical

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
10

20
30

40

k. Length of stay >2 d

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
00

0.
04

0.
08

0.
12

l. In−hospital mortality

Year

Ra
te

s 
of

 o
ut

co
m

es

RARP ORP

2009 2010 2011 2012 2013 2014

0
2

4
6

8
10

12

a. Homologous blood transfusion

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
5

1.
0

1.
5

b. Intraoperative complication

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
2

4
6

8
10

14

c. Overall postoperative complication

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
5

1.
0

1.
5

2.
0

d. Cardiac

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

1.
0

2.
0

3.
0

e. Respiratory

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
5

1.
0

1.
5

f. Genitourinary

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014
0.

0
0.

2
0.

4
0.

6
0.

8
1.

0

g. Wound

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

h. Vascular

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
2

4
6

8

i. Miscellaneous medical

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
1

2
3

4

j. Miscellaneous surgical

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
10

20
30

40

k. Length of stay >2 d

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
00

0.
04

0.
08

0.
12

l. In−hospital mortality

Year

Ra
te

s 
of

 o
ut

co
m

es

RARP ORP

2009 2010 2011 2012 2013 2014

0
2

4
6

8
10

12

a. Homologous blood transfusion

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
5

1.
0

1.
5

b. Intraoperative complication

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
2

4
6

8
10

14

c. Overall postoperative complication

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
5

1.
0

1.
5

2.
0

d. Cardiac

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

1.
0

2.
0

3.
0

e. Respiratory

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014
0.

0
0.

5
1.

0
1.

5

f. Genitourinary

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

g. Wound

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

h. Vascular

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
2

4
6

8

i. Miscellaneous medical

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
1

2
3

4

j. Miscellaneous surgical

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0
10

20
30

40

k. Length of stay >2 d

Year

Ra
te

s 
of

 o
ut

co
m

es

2009 2010 2011 2012 2013 2014

0.
00

0.
04

0.
08

0.
12

l. In−hospital mortality

Year

Ra
te

s 
of

 o
ut

co
m

es

RARP ORP



IBJU | PERIOPERATIVE OUTCOMES OF PROSTATECTOMY

771

Supplementary Figure 2 - The forest plot of odds ratios for the comparison between Robot-assisted Radical Prostatectomy 
group with the Open Radical Prostatectomy group from 2009 to 2014 (pre-propensity score-matched cohort). 
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Comparison of continuous eversion and inverting 
subepithelial suture in transverse preputial island 
flap urethroplasty in proximal hypospadias repair: A 
retrospective study
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ABSTRACT
 

Introduction: Transverse preputial island flap urethroplasty (TPIFU) is one of the most 
frequently performed technique for single-stage repair in proximal hypospadias. It was 
reported that the subepithelial urethroplasty would obviously decrease urethrocutaneous 
fistula (UF) complication after proximal TIP. But in the process of TPIFU, it had not been 
reported yet.
Objective: We reviewed our experience to evaluate and compare the effect of continuous 
eversion suture (CES) versus continuous inversion subepithelial suture (CIS) on complication 
rates in the TPIFU.
Material and methods: A retrospective review of all patients operated with CES and CIS in 
our institution between January 2017 and Jun 2017 was performed.
Results: A total of 161 patients were enrolled in the research. Patients were followed up for 
12~17 months. Total success rate was 73.9% (119/161). No statistically difference was found 
between the two groups with regard to age of patients (P=0.097), catheter size (P=0.52), 
time of catheterization (P=0.47), length of neourethra (P=0.20), non-urethral comorbidity 
(P=0.44) and post-operative infection (P=1.0). The overall postoperative complications had 
no statistically difference between the two groups (P=0.067). There were no statistically 
significant differences in the incidence of urethra-cutaneous fistula (UF) (OR=0.07, 95% 
CI: -0.24~0.037, P=0.22), urethral diverticulum (UD) (OR=0.026, 95% CI: -0.16~-0.056, 
P=0.323), urethral stricture (US) (OR=0.081, 95% CI: -0.15~0.15, P=1.0) and breakdown of 
urethral repair (BU) (OR=0.02, 95% CI: -0.118~-0.044, P=1.0).
Discussion: The comparison of two group’s postoperative complications was feasible 
because there were no statistically differences among perioperative variables. It seemed as 
if continuous inversion subepithelial suture would promote healing. However, it indicated 
that the overall success rate and the incidences of UF, UD, US and BU complications had no 
statistically difference between groups. It might be accounted for the subtle differences of 
techniques changing the process of establishing prime and side branches vascularization.
Conclusions: The CIS technique had no significantly different effect on the four complications 
rates when compared with CES in TPIFU. Thus, CES and CIS could be randomly adopted in 
TPIFU as personal preference.
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INTRODUCTION

Proximal hypospadias remains one of the 
most challenging conditions for surgical correc-
tion and transverse preputial island flap urethro-
plasty (TPIFU) is one of the most frequently per-
formed technique for single-stage repair (1, 2). But 
urethra-cutaneous fistula (UF), urethral diverticu-
lum (UD), urethral stricture (US) and breakdown 
of urethral repair (BU) are the most common pos-
toperative complications and the complication ra-
tes range from 14.6% to 37.9% (2). Many minimal 
modifications of TPIFU were invented to decrease 
the complications (3-5). However, the exact roles 
of these modifications in the successful outcome 
of hypospadias repair are yet to be determined. It 
was reported that the subepithelial urethroplasty 
would obviously decrease UF complication after 
proximal TIP (6), but in the process of TPIFU, whe-
ther it is effective to decrease surgical complica-
tions had not been reported before. In order to 
identify a better method, we reviewed our expe-
rience to evaluate and compare the effect of con-
tinuous eversion suture (CES) versus continuous 
inversion subepithelial suture (CIS) on complica-
tion rates in TPIFU.

MATERIALS AND METHODS

 Patients primarily submitted to TPIFU in 
our department between January 1, 2017 and Jun 
1, 2017 were retrospectively reviewed. Hypospa-
dias performed by other techniques, preoperati-
ve testosterone injections and coverage of tunica 
vaginalis were all excluded. There was only one 
surgeon performing CIS, and others did CES in our 
hospital. All the patients were treated with stan-
dard TPIFU technique: A circumferential incision 
was made proximal to the corona and reached the 
depth of Buck’s fascia. The dorsal skin was deglo-
ved toward the proximal penis. The urethral pla-
te was transected to correct accompanying chor-
dee completely, while if not, dorsal plication was 
performed. The meatus was dropped back to the 
proximal penis or the penoscrotal junction. The 
distance between the retracted meatus and the 
glans tip was measured to confirm the expected 
length of the neourethra. The rectangular flap was 

outlined at the inner aspect of the dorsal prepuce 
according to the length of the defect. The outlined 
foreskin was incised and rolled into a tube over a 
catheter and sutured with 6-0 absorbed PDS. The 
size of the catheter was chosen depended on the 
diameter of the patient’s urethra and ranged be-
tween 6-Fr and 8-Fr. The tubularized neourethra 
was transposed ventrally through the glans chan-
nel and anastomosed with the native urethra with 
CIS or CES (according with the assigned group). 
The glans was incised deeply, the neourethra was 
placed and the new meatus was sutured on the top 
of the glans. The relaxed vascularized and de-epi-
thelialized tissue was dissected to cover the neou-
rethra. Finally, the foreskin was sutured together 
to cover all the penis.

 We divided the patients into two groups 
according to the suture methods of the tubularized 
neourethra (continuous eversion suture group, Fi-
gure-1; group continuous inversion subepithelial 
suture group, Figure-2). All the urethral catheter 
used for drainage was kept for 2~6 weeks pos-
toperatively to prevent stenosis. Venous antibio-
tics were applied for 3 to 5 days, oral antibiotics 
were continuously applied 1 week afterwards. 
Perioperative variables including the age of pa-
tients, catheter size, time of catheterization, leng-
th of neourethra, non-urethral comorbidity (yes or 
no) and postoperative infection (yes or no) were 
analyzed. The patients were followed-up for at le-
ast 6 months and postoperative complications of 
UF, UD, US and BU were recorded and analyzed. 
Surgical success was defined as no occurrence 
of these complications. The comparison between 
groups were analyzed using Chi-squared test and 
t test. All statistical calculations were performed 
by using SPSS 19.0. All tests were two-sided and 
P values <0.05 were considered significant. The 
research protocol was reviewed and approved by 
the Institutional Ethics Committee.

RESULTS

 One hundred and seventy-five cases of 
proximal hypospadias operated with TPIFU were 
identified, fourteen were excluded as not meeting 
the screening criteria or lost to follow-up. Since 
there were several surgeons performing CES but 
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Figure 1 - The tubularized neourethra was formed with 
continuous eversion suture and the anastomosing surface 
was rough. 

Figure 2 - The tubularized neourethra was formed 
with continuous inversion subepithelial suture and the 
anastomosing surface was smooth.

only one surgeon CIS, the number between two 
groups were quite imbalanced. Finally, 161 pa-
tients were included and divided into two groups: 

116 in CES group and 45 in CIS group. Age ran-
ged from 1.17 to 15.5 years, with a mean of 5.8 
and 5.1 years, respectively. Patients were followed 
for 12~17 months (mean 13.7 months). The to-
tal success rate was 73.9% (119/161). The success 
rate of CES group was 69.8% (81/116), and CIS 
group 84.4% (38/45). Non-urethral comorbidity 
were hernia, cryptorchid, hydrocele, penile-scrotal 
transposition and cardiac anomalies.

 In univariable analysis, no statistically di-
fferences were found between the two groups with 
regard to the age of patients (P=0.097), catheter 
size (P=0.52), time of catheterization (P=0.47), 
length of neourethra (P=0.20), non-urethral co-
morbidity (P=0.44), and postoperative infection 
(P=1.0). There were no statistically differences 
among perioperative variables, so the imbalanced 
numbers between the two groups had little effect 
on the following results. Chi-squared test was used 
to compare the incidences of postoperative com-
plications between the two groups. The overall 
postoperative complications had no statistical di-
fference between the two groups (P=0.067). There 
were no statistically significant differences in the 
incidence of UF (OR=0.07, 95% CI: -0.24~0.037, 
P=0.22), UD (OR=0.026, 95% CI: -0.16~-0.056, 
P=0.323), US (OR=0.081, 95% CI: -0.15~0.15, 
P=1.0) and BU (OR=0.02, 95% CI: -0.118~-0.044, 
P=1.0). All the data and results of statistical analy-
sis are shown in Tables 1 and 2.

DISCUSSION

 The TPIFU was first described by Duckett 
in 1980 (7), it has been proven to be an efficient 
one-stage urethroplasty to correct proximal and 
severe chordee hypospadias (8). Although surge-
ons had been making various efforts or modifi-
cations to optimize the procedure, there are still 
certain complications and the best options for 
less complications are still debated. The purpose 
of all the minimal modifications was to provide a 
tension-free, well-vascularized tubularized neou-
rethra and improve postoperative wound healing 
(2). The existing modifications were only designed 
to improve external condition, such as soft tissue 
interposition, removal, increase length and width 
of rectangular flap and in situ tubularization of 



IBJU | COMPARISON OF SUTURE IN HYPOSPADIAS

775

Table 1 - Characteristics of the CES and CIS groups and P values between them.

Risk factors Range CES CIS P

Age 1.17y~15.5y 5.87±3.28 5.13±3.03 0.097

Catheter size
6F 24 11

0.52
8F 92 34

Time of catheterization 2~6 w 4.15 ±0.91 3.74±0.63 0.47

Length of neourethra 1.5~8cm 3.73±1.34 3.92±1.13 0.20

Non-urethral comorbidity
No 102 37

0.44
Yes 14 8

Complications
No 81 38

0.067
Yes 35 7

The four complications

UF 21 4

0.55
UD 5 0

US 8 3

BU 1 0

Infection
No 106 41

1.0
Yes 10 4

CES = continuous eversion suture; CIS = continuous inversion subepithelial; UF = cutaneous fistula; UD = urethral diverticulum; US = urethral stricture and BU 
= breakdown of urethral repair

Table 2 - Chi-squared test among complications.

Complication CES CIS P OR 95% CI

UF

No 95 41
0.22 0.07 -0.24~0.037

Yes 21 4

UD

No 111 45
0.323 0.026 -0.16~-0.056

Yes 5 0

US

No 108 42
1.0 0.081 -0.15~0.15

Yes 8 3

BU

No 114 45
1.0 0.02 -0.118~-0.044

Yes 2 0

CES = continuous eversion suture; CIS = continuous inversion subepithelial; UF = cutaneous fistula; UD = urethral diverticulum; US = urethral stricture and BU 
= breakdown of urethral repair
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the transverse preputial island flap (3, 9). Previous 
studies only mentioned that a well-vascularized 
neourethra and preputial flaps used for repair 
were exceptionally important for a successful ou-
tcome (10), but neglected how to improve intrin-
sic element of neourethra. We derived CIS from 
gastrointestinal anastomosis and hypospadias TIP 
technique which was reported to be easier to heal 
than other techniques (6, 11). In this study, we 
described the minimal modified repair of CIS with 
tubularized neourethra and compared it with CES.

 UF can occur inside the neourethra or at 
its junction to the native urethra in TPIFU. The-
re were various causes of failure, such as over-
lapping sutures, distal obstruction, ischemia tis-
sue and single-layer coverage (12). Snodgrass 
reported that subepithelial urethroplasty would 
obviously decrease UF complication after proxi-
mal TIP, but he did not explain the reason (6). 
For the TPIFU, the comparison between CES and 
CIS had not been reported before. In our study, 
we adopted the CIS technique in neourethra and 
compared them with CES. The success rate of CES 
group was 69.8%, and CIS 84.4%. In spite of wide 
discrepancy in the patient’s number of the two 
groups (116: 45), there were no statistical diffe-
rences among perioperative variables. It demons-
trated that the comparison of two group’s posto-
perative complications was feasible and could not 
be influenced by these variables. By comparing 
the two groups, we found that the overall success 
rate and the incidences of the four complications 
had no statistical difference.

 How to explain this pathophysiology? 
The answer should be seek for in wound healing 
process. Wounds normally heal in an orderly and 
efficient manner characterized by overlapping 
phases that include inflammation, epithelializa-
tion, fibroplasia, and maturation (13). The surfa-
ce of the incision abutted closer in the CIS, while 
the epithelium abutted closer in the CES. The ba-
sal cell proliferation and epithelial cell migration 
occurring in the sutured margin might be slower 
within the latter suture. After being anastomosed 
with the native urethra and glans, the neourethra 
would touch the anastomosing surface to the ca-
vernosa ventrally. The external anastomosing sur-
face was much smoother with CIS as shown in Fi-

gure-2. So, they could abut together more tightly. 
As described above, it seemed like that continuous 
inversion subepithelial suture was easier to heal. 
But the UF and BU incidences had no difference 
between the two groups, it might be accounted for 
the subtle differences of techniques changing the 
process of establishing prime and side branches 
vascularization.

 There were various risk factors leading to 
UD and US, such as ischemia and the appearance 
of neourethra (14). The neourethra’s medial surface 
was rough with inversion incision as we all know 
and it might affect the results. But there were still no 
statistically significant differences between the two 
groups. It might be accounted for long time of cathe-
terization (2~6 weeks). Someone reported that long 
time will lead to ischemia and infection (15), but 
others stated that a stent did not affect postoperative 
recovery (1). In our research, we did find obvious 
side effects, and the total success rate was acceptable 
(73.9%) as reported by other studies (6, 14).

 The maneuvers of CES and CIS had no 
significantly different effect on the complications 
rates in TPIFU. Thus, CES and CIS could be ran-
domly adopted in TPIFU as a personal preference.

 Our study has some limitations: it had 
been reported that the vascular branch in the pre-
putial island flap was associated with results of 
hypospadias repair (13). It’s a flaw that we did not 
research it in our article. We did not practice rou-
tine uroflowmetry in the research. Besides, limited 
number of patients and a relatively short follow-
-up period to observe the outcomes and complica-
tions were also limitations.
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ABSTRACT
 

Purpose: To investigate the association between preoperative retrograde pyelography 
(RGP), conducted to evaluate upper tract urothelial carcinoma (UTUC), and intravesical 
recurrence (IVR) after radical nephroureterectomy (RNU).
Materials and Methods: Of 114 patients that underwent RNU, 72 patients without 
preoperative ureteroscopy and a history of bladder tumor were selectively enrolled. 
Variables associated with IVR were identified.
Results: RGP was performed at a mean duration of 24.9 days prior to RNU in 41 
(56.1%) of study subjects. During the mean follow-up period of 64.5 months, IVRs were 
identified in 32 (44.4%) patients at 22.3±18.8 (mean±SD) months after RNU. Despite 
similar tumor characteristics in the RGP and non-RGP groups, the incidence of IVR 
was considerably higher in the RGP group (63.4%) than in the non-RGP group (19.4%, 
p <0.001). The following variables differed significantly between the IVR and non-IVR 
groups: age (64.6±8.51 vs. 59.6±9.65 years), tumor location (lower or upper; 53.1% vs. 
20%), tumor invasiveness (> pT2; 53.1% vs. 17.5%), preoperative hemoglobin (12.8±1.36 
vs. 13.9±1.65), preoperative creatinine (1.29±0.32 vs. 1.11±0.22), and preoperative RGP 
(81.3% vs. 37.5%), respectively. Multivariate Cox regression model showed that tumor 
location (p=0.020, HR=2.742), preoperative creatinine level (p=0.004, HR=6.351), and 
preoperative RGP (p=0.045, HR=3.134) independently predicted IVR.
Conclusion: Given the limitations of retrospective single-center series, performance of 
RGP before RNU was shown to have a negative effect on IVR after surgery.
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INTRODUCTION

Upper tract urothelial carcinoma (UTUC) 
accounts for 5-10% of urothelial neoplasms and 
10% of renal tumors (1). Radical nephrourete-
rectomy (RNU) with bladder cuffing is the esta-
blished ‘gold standard’ for the management of 
UTUC (2). However, intravesical recurrence (IVR) 

occurs after 22-47% of procedures (3-5). Two do-
minant theories have been proposed to explain 
the mechanism of IVR: monoclonal and oligoclo-
nal spread. According to the former hypothesis, 
IVR produces abnormal cell spread to the bladder 
before RNU or may increase the ability of locally 
budding tumors to release cancer cells into the 
urinary tract (6). On the other hand, the latter 
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hypothesis involves carcinogenic exposure of the en-
tire urothelial layer leading to independent multifocal 
tumor development within the urinary tract (7).

 Increased rates of IVR after diagnostic ure-
terorenoscopy (URS) and prior to RNU have been 
reported by several authors, and a recent meta-
-analysis demonstrated an obvious association be-
tween the two (8, 9). These observations provide 
evidence that supports the monoclonal-spreading 
theory because URS with/without biopsy facilitates 
detachment and migration of abnormal urothelial 
cells into the lower urinary tract. For this study, we 
hypothesized that if URS truly increases the risk of 
IVR, then retrograde pyelography (RGP), which is 
a less invasive alternative to URS, might also give 
rise to IVR. In an attempt to identify the mechanism 
responsible, we investigated the effect of preopera-
tive RGP on IVR after RNU among patients that did 
not receive preoperative URS.

MATERIALS AND METHODS

Patient collection and RGP procedure
Of 114 patients that underwent RNU for 

UTUC from January 2004 to June 2013 at our ins-
titution, 72 patients that did not undergo preope-
rative URS and had no history of bladder cancer 
were selectively enrolled, after approval obtained 
from the local institutional review board (YUMC 
2017-12-018-001). Because our institution has no 
universal policy regarding the use of RGP as a ra-
diologic tool to identify the presence of UTUC, the 
durations between RGP and RNU differed. Howe-
ver, RGP was performed as a separate procedure 
before RNU in all cases. RGP was performed by a 
urologic resident under local anesthesia using a 6Fr 
size ureteral catheter (open-end ureteral catheter, 
Cook Medical, Bloomington, IN, USA), which was 
inserted approximately 5-10cm from the ipsilate-
ral ureteral orifice with cystoscope and fluoroscope 
guidance. At the time of RGP, the absence of suspi-
cious bladder lesions was confirmed by cystoscopy. 
All 72 study subjects underwent computed tomo-
graphy (CT) as a baseline diagnostic modality. At 
the time of RNU, bladder cuffing was performed by 
applying the open method, regardless of nephrec-
tomy approaches (open or laparoscopic), using a 
modified Gibson incision.

Clinicopathologic variables and follow-up af-
ter RNU

 The histologic characteristics of UTUC 
were based on examinations of specimens ob-
tained during RNU and included stage, grade, 
and lympho-vascular invasion (LVI). Tumor lo-
cations were determined by CT and RGP and 
dichotomized as upper (upper ureter and renal 
pelvis) or lower. Intra-ureteral tumor size was 
defined as the maximal tumor dimension wi-
thin the urinary tract as determined by exa-
mining sagittal or coronal CT or RGP images. 
Hemoglobin and creatinine levels before RNU 
were also collected, due to their reported asso-
ciations with IVR (6, 9, 10).

 After RNU, patients were followed-up 
by four urological specialists who performed 
CT, cystoscopy, and urine cytology examina-
tions on a 6- to 12-month basis for five years. 
Because of limited approval regarding the pre-
ventive use of intravesical chemo- or immuno-
therapy for UTUC in our country, no immedia-
te intravesical therapy was implemented after 
RNU. When IVR was identified during follow-
-up surveillance, we recorded the duration be-
tween RNU and IVR.

Statistical analysis

The endpoint of this study was the first 
IVR of urothelial carcinoma (UC) after RNU, 
which was defined as the first histologically 
confirmed bladder UC, regardless of tumor cha-
racteristics and number. The significances of 
differences between patients with or without 
IVR were compared by applying t and chi-
-squared tests, and associations between varia-
bles were identified using bivariate correlation 
analysis. Given the influence of time after RNU 
on IVR, the impacts of preoperative RGP and 
other clinicopathological factors on IVR were 
analyzed using a multivariate Cox proportional 
hazard model. The log-rank test was used for 
the comparison of each variable in a Kaplan-
-Meier model, and distribution normality was 
checked using the Kolmogorov-Smirnov test. 
The analyses were performed using SPSS ver-
sion 21.0 (SPSS Inc., Chicago, IL, USA). Two-
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-sided tests were used and the significance level 
was set at 5%.

RESULTS

Characteristics of the study subjects
 Forty-one (56.1%) of the 72 study subjects 

underwent RGP to determine the presence of UTUC 
before RNU. Patient characteristics are summarized 
in Table-1. The 41 patients in the RGP group were 
significantly older than the patients in the non-
-RGP group (mean±SD; 64.5±8.9 vs. 58.3±9.0 ye-
ars, p=0.005), but the results for the other variables 
(sex, LVI, preoperative creatinine, and hemoglobin 
levels, total operative time, and tumor size, loca-
tion, stage, and grade) were similar in these two 
groups. Despite a shorter mean follow-up period 
(31.3±23.1 vs. 48.3±18.6 months, p=0.001), blad-
der tumor recurrence rate was markedly higher in 
the RGP group (63.4% [26/41] vs. 19.4% [6/31]; p 
<0.001). The mean time between RGP and RNU in 
the RGP group was 24.9 days.

Variables associated with IVR
 During the mean follow-up period of 64.5 

months, 32 (44.4%) of the 72 study subjects de-
veloped IVR at a mean duration of 22.3±18.8 
months after RNU. Table-2 summarizes differen-
ces detected between the IVR (n=32) and non-IVR 
(n=40) groups. Patients in the IVR group were 
significantly older (64.6±8.51 vs. 59.6±9.65 ye-
ars; p=0.005). IVR group had a higher percentage 
of patients with lower tumor location (53.1% vs. 
20%, p=0.032) and invasive tumors (> pT2; 53.1% 
vs. 17.5%, p=0.011). They had a lower preopera-
tive hemoglobin level (12.8±1.36 vs. 13.9±1.65, 
p=0.004), a higher preoperative creatinine level 
(1.29±0.318 vs. 1.11±0.221, p=0.009), and a hi-
gher percentage of patients underwent preope-
rative RGP (81.3% vs. 37.5%. p <001). However, 
the durations between RGP and RNU, which were 
normally distributed (two-tailed asymptomatic 
significance=0.531), were similar in these two 
groups (22.8±17.9 vs. 28.6±23.1 days, p=0.411). 
Tumor sizes, which were also normally distributed 
(mean 34.9mm; two-tailed asymptomatic signifi-
cance=0.162), were also similar in the two groups 
(34.1±14.9 vs. 35.6±17.5mm, p=0.715).

ultivariate analysis and the association between 
preoperative RGP and IVR

Multivariate Cox proportional hazard mo-
del analysis showed that tumor location (p=0.020, 
hazard ratio [HR]=2.742, 95% confidence index 
[CI]: 1.169-6.430), preoperative creatinine level 
(p=0.004, HR=6.351, 95% CI: 1.587-12.361), and 
receipt of preoperative RGP (p=0.045, HR=3.134, 
95% CI: 1.027-9.560) were individually associated 
with IVR. Moreover, Kaplan-Meier analysis sho-
wed that preoperative RGP was significantly asso-
ciated with IVR (p <0.001, Figure-1).

DISCUSSION

The pathogenesis of IVR following RNU 
for UTUC remains unclear. Because IVR recurrence 
rates after RNU have been consistently reported to 
be clinically significant, several authors have sou-
ght to determine whether patient-, tumor-, and/
or treatment-specific parameters are associated 
with recurrence. Systemic reviews on RNU indi-
cate previous bladder cancer, concomitant chronic 
kidney disease, tumor location on the ureter, the 
presence of LVI, tumor multiplicity, invasive pT 
stage, and positive surgical margins are associated 
with IVR in this patient population (6, 9). In a re-
cently published meta-analysis, it was concluded 
that, in addition to these variables, receipt of URS 
before RNU elevated the risk of IVR (9), despite 
other evidence to the contrary (8, 11).

 The present study is the first to report the 
effects of RGP before RNU on IVR, for patients 
that have not undergone preoperative URS. Ad-
vances in endoscopic equipment have made URS 
more accessible and have enabled its use in ex-
ploring the entire upper urinary tract. As a result, 
URS is rapidly replacing RGP for the identification 
of UTUC (12). Thus, our objective was not to eva-
luate the risk of IVR posed by preoperative RGP, 
but rather to investigate the mechanism responsi-
ble for IVR in this setting.

Several interesting observations were 
made during the present study. First, we detected a 
significant association between preoperative RGP 
and IVR following RNU. Importantly, the IVR rate 
was significantly higher in the RGP group than 
in the non-RGP group, and multivariate analysis 
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Table 1 - Characteristics of patients in the retrograde pyelography (RGP) and non-RGP groups.

Total (N=72) RGP (N=41) No RGP (N=31) P-value

N % Mean (±SD) N % Mean (±SD) N % Mean (±SD)

Gender Female 14 19.4% 11 26.8% 3 9.7% 0.069

Male 58 80.6% 30 73.2% 28 90.3%

Age (years) 61.81 (±9.44) 64.49 (±8.98) 58.26 (±8.99) 0.005

< 65 41 56.9% 16 39.0% 25 80.6% <0.000

≥ 65 31 43.1% 25 61.0% 6 19.4%

Length of tumor (mm) 34.92 (±16.3) 32.54 (±15.5) 38.06 (±17.0) 0.161

< 35 35 48.6% 25 61.0% 10 32.3% 0.016

≥ 35 37 51.4% 16 39.0% 21 67.7%

Location of tumor Upper 47 65.3% 23 56.1% 24 77.4% 0.062

Lower 25 34.7% 18 43.9% 7 22.6%

Multiplicity of tumor Single 67 93.1% 40 97.6% 27 87.1% 0.158

Multiple 5 6.9% 1 2.4% 4 12.9%

T stage T1 48 66.7% 24 58.5% 24 77.4% 0.113

T2 12 16.7% 7 17.1% 5 16.1%

T3 12 16.7% 10 24.4% 2 6.5%

Non-invasive 48 66.7% 24 58.5% 24 77.4% 0.092

Invasive (≥pT2) 24 33.3% 17 41.5% 7 22.6%

Tumor grade low 24 33.3% 13 31.7% 11 35.5% 0.736

high 48 66.7% 28 68.3% 20 64.5%

Lymphvascular invasion No invasion 64 88.9% 36 87.8% 28 90.3% 0.736

With invasion 8 11.1% 5 12.2% 3 9.7%

Preoperative hemoglobin 
(g/dL)

13.37 (±1.61) 13.17 (±1.59) 13.65 (±1.61) 0.221

≥ 10 70 97.2% 39 95.1% 31 100% 0.212

< 10 2 2.8% 2 4.9% 0 -

Preoperative creatinine 
(mg/dL)

1.19 (±.281) 1.22 (±.320) 1.14(±.217) 0.233

< 1.5 57 79.2% 29 70.7% 28 90.3% 0.043

≥ 1.5 15 20.8% 12 29.3% 3 9.7%

Total operative time (minutes) 384.65 (±79.5) 368.78 (±95.7) 405.65 (±44.1) 0.051

Follow up period (months) 38.58 (±22.8) 31.27 (±23.1) 48.26 (±18.6) 0.001

Intravesical recur during 
follow up

No recur 40 55.6% 15 36.6% 25 80.6% <0.000

Bladder recur 32 44.4% 26 63.4% 6 19.4%

Time from RGP to RNU (days) 24.93 (±19.9) 24.93 (±19.9) .

< 7 13 31.7% 13 31.7% -

≥ 7 28 68.3% 28 68.3% -
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Table 2 - Characteristics of patients in the intravesical recurrence (IVR) and non-IVR groups.

Total (N=72) IVR (N=32) No IVR (N=40)
P-value

N % Mean (±SD) N % Mean (±SD) N % Mean (±SD)

Gender Female 14 19.4% 10 31.3% 4 10% 0.021

Male 58 80.6% 22 68.8% 36 90%

Age (years) 61.81 (±9.44) 64.63 (±8.51) 59.55 (±9.65) 0.005

< 65 41 56.9% 13 40.6% 28 70% 0.012

≥ 65 31 43.1% 19 59.4% 12 30%

Length of tumor (mm) 34.92 (±16.3) 34.13 (±14.86) 35.55 (±17.49) 0.715

< 35 35 48.6% 19 59.4% 16 40% 0.102

≥ 35 37 51.4% 13 40.6% 24 60%

Location of tumor Upper 47 65.3% 15 46.9% 32 80% 0.032

Lower 25 34.7% 17 53.1% 8 20%

Multiplicity of tumor Single 67 93.1% 32 100% 35 87.5% 0.061

Multiple 5 6.9% 0 - 5 12.5%

T stage T1 48 66.7% 15 46.9% 33 82.5% 0.061

T2 12 16.7% 8 25.0% 4 10.0%

T3 12 16.7% 9 28.1% 3 7.5%

Non-invasive 48 66.7% 15 46.9% 33 82.5% 0.011

Invasive (≥pT2) 24 33.3% 17 53.1% 7 17.5%

Tumor grade low 24 33.3% 7 21.9% 17 42.5% 0.065

high 48 66.7% 25 78.1% 23 57.5%

Lymphvascular invasion No invasion 64 88.9% 28 87.5% 36 90% 0.737

With invasion 8 11.1% 4 12.5% 4 10%

Preoperative hemoglobin 
(g/dL)

13.37 (±1.61) 12.79 (±1.36) 13.85 (±1.65) 0.004

≥ 10 70 97.2% 30 93.8% 40 100% 0.109

< 10 2 2.8% 2 6.3% 0 -

Preoperative creatinine 
(mg/dL)

1.19 (±.281) 1.29 (±.318) 1.11 (±.221) 0.009

< 1.5 57 79.2% 21 65.6% 36 90% 0.011

≥ 1.5 15 20.8% 11 34.4% 4 10%

Total operative time (minutes) 384.65 (±79.5) 372.03 (±88.2) 394.75 (±71.3) 0.243

Follow up period (months) 38.58 (±22.8) 22.34 (±18.83) 51.58 (±16.6) <.000

RGP before RNU RGP 41 56.9% 26 81.3% 15 37.5% <.000

No RGP 31 43.1% 6 18.8% 25 62.5%

Time from RGP to RNU (days) 24.93 (±19.9) 22.81 (±17.93) 28.60 (±23.1) 0.411

< 7 13 31.7% 10 38.5% 3 20% 0.221

≥ 7 28 68.3% 16 61.5% 12 80%
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Figure 1 - Kaplan-Meier curve for intravesical tumor recurrence after nephroureterectomy with or without preoperative RGP 
(p <0.001 from the log-rank test).

adjusted for intergroup differences showed preo-
perative RGP, along with tumor location and pre-
operative creatinine level, independently predic-
ted IVR. We believe this relationship supports the 
monoclonal theory of UTUC spread to the bladder, 
despite the fact that the retrospective design of 
this study prevented assessment of causality.

Second, we included intra-ureteral (or in-
tra-pelvic) tumor size as a potential variable, be-
cause we considered a larger ureteral lesion would 
probably increase the risk of bladder exposure by 
facilitating tumor detachment during RGP. Two 
previous series have reported the effect of tumor 
size on IVR, but neither provided a clear definition 
of size or of the measuring method used. Ku et 
al. enrolled 181 patients that underwent RNU and 
divided them by tumor size using an approximate 
cut-off of 30mm but detected no association with 
IVR when applying Cox regression analysis (Odds 
ratio=1.268, p=0.435) (13). Zou et al. studied 122 
patients that underwent RNU with a mean tu-
mor size of 29.9mm (range: 2-120mm), which 
was similar to that observed in the present study 
(mean=34.9mm; range: 10-40mm). However, in 

this previous study (14), multivariate analysis fai-
led to detect an effect of tumor size on IVR, which 
concurs with our findings and those of a recent 
meta-analysis (6). These observations imply that 
IVR is a complicated phenomenon with a mixed 
pathogenesis. In the present study, we observed 
that tumor location, rather than tumor size, had a 
significant influence on IVR.

Third, despite a strong relationship with 
preoperative RGP, the length of time between RGP 
and RNU was not observed to influence IVR. Ori-
ginally, we considered the exposure duration for 
normal bladder urothelium to detach UTUC cells 
would be associated with IVR. However, the perio-
ds between RGP and RNU were similar in the IVR 
and non-IVR groups. Furthermore, when the RGP 
group was dichotomized using time from RGP 
to RNU cut-off periods of 7 days (22%), 10 days 
(31.7%), or the median period of 23 days (51.2%), 
no significant differences in IVR rates were obser-
ved (data not shown). Given that 73.2% of RNU 
procedures were performed within one month 
(97.6% within two months) of RGP, this finding 
implies an RGP to RNU time of longer than one 
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month is required to influence IVR. In addition, 
given that a single session of URS plus RNU was 
not associated with an increase in IVR (15, 16), 
it would appear that members of the RGP group 
with almost a month interval had similar risks of 
developing IVR because all RGP procedures were 
performed separately.

We are aware that the present study has 
several limitations. First, because the contem-
porary diagnosis of UTUC was conducted based 
predominantly on CT and URS results rather than 
on RGP findings, we had to enroll patients over 
almost a decade, which raised issues regarding the 
effects of possible changes in UTUC management. 
For example, adjuvant chemotherapy on >pT3 di-
sease was only conducted in 5 of 12 subjects, whi-
ch may have biased IVR outcomes. In addition, the 
prolonged enrollment period, unfortunately, cau-
sed age to be significantly different in the RGP and 
non-RGP groups (Table-1). Second, postoperative 
follow-up after RNU was performed by four uro-
logical specialists; in addition, surgical volumes 
differed and indications for RGP were not stan-
dardized. Third, the study was performed using re-
trospective data collected at a single center, which 
cautions that the study outcomes should be in-
terpreted with care. Fourth, the primary endpoint, 
IVR, was not determined by a single modality, but 
rather was determined by radiologic and cystosco-
pic evaluation regardless of bladder tumor status. 
Further study will no doubt shed additional light 
on the mechanisms associated with IVR and the 
effect of intra-ureteral instrumentation.

CONCLUSIONS

Given the limitations of a retrospective, 
single-center series, RGP before RNU was shown 
to have a negative effect on IVR after surgery, re-
gardless of the length of time between RGP and 
RNU. We suggest that the results provide evidence 
supporting the theory that monoclonal tumor cell 
spread underlies the pathogenesis of IVR.
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ABSTRACT

Objective: This study aims to design a novel semirigid ureterorenoscope with irrigation 
and vacuum suction system and a modified ureteral access sheath (UAS) named Sotn 
ureterorenoscope® (Sotn=ShuoTong Medical Company) to overcome the deficiencies 
of the current procedure and to improve the efficiency and safety of using Sotn 
ureterorenoscope® for treatment of upper urinary calculi.
Materials and Methods: Fifty-eight patients, comprising 31 males and 27 females, were 
evaluated. The medical records of 58 patients with upper urinary calculi treated with 
Sotn ureterorenoscope® from March 2015 to June 2017 were retrospectively reviewed 
at the Second Affiliate Hospital of Guangzhou University of Chinese Medicine in China. 
The primary outcome was stone-free rate (SFR) assessed by computed tomography on 
the 1st day and one month after treatment. The secondary outcome was postoperative 
complication rate.
Results: The mean and SD of operative duration was 48.5 (10.4) min, and the mean and 
SD of stone size was 15.6 (5.6) mm. The primary overall SFR was 89.7% (52/58) and 
100% at 1 month follow-up. Complication, which was Clavien I (minor fever 
managed by antipyretic therapy), was detected in 1.7% (1/58) of the patients.
Conclusions: Sotn ureterorenoscope® is technically feasible, efficacious and safe for 
treatment of upper urinary calculi because of its advantages of high SFR and low 
complication rates.
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INTRODUCTION

Urolithiasis has recently attracted conside-
rable attention worldwide because of its increa-
sing morbidity and recurrence rates, this disease 
seriously affects the quality of life of afflicted 
individuals and increase the economic burden on 
the society globally (1, 2). As a low-risk procedure 

with a high retreatment rate (18% to 67%), extra-
corporeal shock wave lithotripsy (ESWL) often le-
ads to persistent residual stones (3, 4). When sur-
gery is indicated for ureteral stones, ureteroscopic 
holmium-YAG laser lithotripsy is currently the 
mainstay therapy. However, the two major draw-
backs of this procedure are stone retropulsion and 
stone fragment management in the ureter (5). Fle-
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xible ureteroscopy can minimize risks associated 
with bleeding and visceral injury, but the non-
-ideal pelvicaliceal anatomy and poor durability 
of flexible ureteroscopy may affect its success 
rate and applications (6, 7).

 Percutaneous nephrolithotomy (PCNL) 
can be performed safely and effectively to achie-
ve high stone-free rate (SFR) and allows for 
short treatment period in most patients, despite 
its well-known hazardous and serious complica-
tions. Most of these complications are related to 
tract formation and size (8, 9).

 Here, we designed a novel semirigid 
ureterorenoscope with irrigation and vacuum 
suction system and its modified ureteral access 
sheath (UAS) named Sotn ureterorenoscope® 
(Sotn=ShuoTong Medical Company). This study 
aimed to assess the efficiency and safety of using 
Sotn ureterorenoscope for treatment of upper 
urinary calculi.

MATERIALS AND MEASURES

Patients and methods
 Our study was performed in strict ac-

cordance with the requirements of the Ethics 
Committee of the Second Affiliate Hospital of 
Guangzhou University of Chinese Medicine and 
under their supervision. Patients were informed 
that they would undergo a new technique. The 
risks and benefits were explained, and written 
informed consent was obtained from each par-
ticipant or their legal guardian. Modified shea-
ths and specimen collection bottles were provi-
ded for free.

 The inclusion criteria were as follows: (1) 
patients aged >18 years, (2) presence of radio-
paque stones, (3) identification of upper urinary 
calculi and lower renal pole (upper ureteral sto-
ne, renal pelvis stone and upper and middle renal 
calyx stones) ≤3 cm in diameter on abdominal 
non-contrast computed tomography (CT) and (4) 
male and female patients. Patients with anato-
mically abnormal urinary systems (i.e. ureteral 
stenosis), coagulation abnormalities and uncon-
trolled infection of the urinary system as well as 
those who were pregnant were excluded from the 
study. SFR was evaluated according to the ab-

dominal CT scan on the 1st day and 1st month 
after Sotn ureterorenoscopy. Moreover, the pri-
mary SFR was defined as the detection of resi-
dual fragments <2mm in diameter on abdominal 
non-contrast CT. Complications within 1 month 
postoperatively were assessed and classified ac-
cording to the modified Clavien-Dindo classifica-
tion system. Postoperative temperature of >38°C 
was defined as fever.

Novel surgical device
 The detailed description of Sotn urete-

rorenoscope® is presented on the following we-
bsite: http://sotnmedical.com. The new surgical 
equipment consists of a standard ureterosco-
pe (length of 45cm and outer diameter of 7.5 
(tip)/11.3F (shaft), Patent no. ZL201110030512.9), 
a modified UAS (metal material, tapered tip, no 
hydrophilic coating, length of 40cm and outer 
diameter of 11.6 or 12.9F; Figure-1; Patent no. 
ZL201430394938.7), mini-ureteroscope (length 
of 46cm and outer diameter of 4 (tip)/6F [shaft]; 
Figure-2; Patent no. ZL201120029461.3), an ir-
rigation and vacuum suction system (Patent no. 
ZL201420607795.4), an adapter (Patent nos. 
ZL201430394936.8 and ZL201520891360.5) 
and Lumenis Holmium laser (maximum power, 
100W, Figure-3).

Figure 1 - Standard ureteroscope and modified ureteral 
access sheath.

http://sotnmedical.com./
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disconnected and removed. The mini-ureteroscope 
was connected to the modified UAS through the 
adapter with stone collection bottle. The other side 
of the bottle was also connected to the irrigation 
and vacuum suction system. The 200μm laser fibre 
was inserted through the working channel of the 
mini-ureteroscope, and the stones were shredded 
into fragments. The laser power was set at 8-20W 
(0.4-1.0J, 20-40Hz). The perfusion flow speed was 
set in continuous mode and ranged from 60mL/
min to 610mL/min. The laser was turned on before 
insertion of the mini-ureteroscope with the irriga-
tion and vacuum suction system. Negative pres-
sure was set from-25k Pa to -4kPa in continuous 
mode for suction fragments, and the pressure was 
reduced during the operation. The renal pelvis and 
visible calyx were checked, and X-ray was used 
to confirm the absence of residual stones in the 
lower renal calyx during the operation. The infu-
sion pump was stopped, and the negative-pressure 
suction was used when no apparent stones were 
found. The mini-ureteroscope and the irrigation 
and vacuum suction system were removed and the 
modified UAS with the standard ureteroscope was 
used. The standard ureteroscope and the modified 
UAS were simultaneously removed under direct 
vision. A 4.7F Double-J ureter stent was placed in 
the patient at the end of the operation and remo-
ved 2-6 weeks postoperatively. The procedure of 
using Sotn ureterorenoscope® is shown in Figu-
re-4, and the animated version is provided in the 
supplementary material (see link video).

Statistical analysis

 Statistical analysis was conducted using 
Stata/SE13.0. The amount data variables were 
described as median (interquartile range). Classi-
fication data were described as percentage. Con-
tinuous variables were assessed using Kruskal-
-Wallis tests for nonparametric data. Differences 
were considered statistically significant at P <0.05 
in all tests.

RESULTS

 Fifty-eight patients, including 31 males 
and 27 females, were evaluated. The age of the 

Figure 2 - Mini-ureteroscope.

Figure 3 - Continuous negative pressure aspiration system 
and Lumenis Holmium laser (maximum power, 100W).

Surgical techniques

 Patients were placed in lithotomy position, 
with head 30° lower and affected side 15° higher. 
Intratracheal intubation anaesthesia was applied in 
operations. The standard ureteroscope connected 
to the modified UAS was inserted into the upper 
ureter or renal pelvis guided by zebra guide wire 
under direct vision. The standard ureteroscope was 
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patients ranged from 25 to 82 years, with average 
age of 53±12.6 years. The mean diameter of stone 
was 15.6±5.6mm. The mean and SD of stone vo-
lume was 1330±923mm3. The detailed characteris-
tics of the patients are shown in Table-1. Among 
the 58 patients, the intraoperative placement of the 
UAS in one patient (1.7%) failed in the first stage 

of surgery. A 4.7F Double-J ureter stent was then 
placed and kept for 2-6 weeks. Operative duration 
was 48.5±10.4min. The overall initial SFRs were 
also 89.7% (52/58) and 100% at 1 month follow-
-up. Complication, which was Clavien I (minor fever 
managed by antipyretic therapy), occurred in 1.7% 
(1/58) of the patients, and no transfusions were ne-

Figure 4 - Procedures of Sotn ureterorenoscopy. A - (①, ②) Scheme of stone dust removal by the suctioning system 
through interspace between the shaft of the console ureterorenoscope and modified UAS. B - (①, ②) Comparison of 
preoperative and postoperative conditions of renal stones. C - Sotn ureterorenoscopy. D - Surgery scheme.

Table 1 - Demographics and stone characteristics of patients who underwent Sotn ureterorenoscopy.

Variable Value

Number of patients 58

Failed UAS placement of Sotn ureterorenoscopy (n, %) 1 (1.7%)

Sotn ureterorenoscopy completed (n, %) 59

Male/female (n, %) 31 (53.4%)/27 (46.6%)

Mean (SD, range) stone size (cm) 1.56 (0.56, 0.6-3.2)

Number of stone site (n, %)

Upper ureteral stone 30 (51.8%)

Middle renal calyx stone 11 (19%)

Renal pelvis stone 24 (41.4%)

Multiple (ureteric and renal stones) 9 (15.5%)
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eded. The post-operative renal functions of patients 
were also normal. No ureteral pseudochannels, per-
forations, avulsions, ureteric stone street formations 
and perirenal hematomas were detected (Table-2).

DISCUSSION

 Conventional option for treatment of re-
nal stones with a maximum diameter of >20mm 
is open surgery or PCNL (10). PCNL is effective 
in treating renal stones but requires establishing 
channels through the renal parenchyma. Compli-
cations, including haemorrhage, infection and ad-
jacent organ damage, were recorded when PCNL 
was utilized (11). Given the developments in na-
tural endoscopic instruments and techniques, an 
increasing number of urological surgeons have 
chosen to treat renal stones by using natural 
channels. However, semirigid ureteroscope may be 
ineffective for treating upper large ureteral stones 
(12, 13). Flexible ureteroscope exhibits enhanced 
capability for treatment of all ureteral stones. Me-
anwhile, semirigid ureteroscope with size of <9F is 
a suitable device for distal ureteral calculi. When 
modern lithotripters are applied, approximately 
90%-100% of ureteral stones can be fragmented 
(14). Furthermore, about 32% of patients may not 
be successfully treated because of mucosal oedema 
and ureteral stenosis. Flexible ureteroscope can be 
used to approach and fragmentise the located sto-
nes in such cases or stones that retropulse into the 

renal area (15, 16). Mursi et al. (13) reported that 
the SFR significantly decreased after the stones 
were treated with semirigid ureteroscope in the 
upper ureter. In a case report of 466 patients who 
underwent flexible ureteroscopies, 209 patients 
had renal stones with a maximum diameter of 
>20mm; the results showed that flexible ureteros-
copy is safe and effective (17). In this regard, renal 
stones with a maximum diameter of >20mm can 
be safely treated using a natural channel flexible 
ureteroscope.

 In our study, the final overall SFR was 
89.7%, which was higher than that reported in 
a previous work on flexible ureteroscopy. A pre-
vious study comprising 316 consecutive patients 
who underwent flexible ureteroscopy reported an 
SFR of 70.5% (18). However, flexible ureteroscope 
with a suction system achieved primary SFR of 
95.6% for patients with stone sizes ranging from 
8mm to 35mm (19). This finding confirms the be-
nefit of flexible ureteroscopy with our device. For 
placement of the ureter sheath, Mogilevkin et al. 
(20) reported that the ureter sheath cannot be used 
for 22% of patients in their primary surgery and 
should only be placed in their second surgery of 
flexible ureteroscopy. The ureteral wall and renal 
pelvis can be easily damaged because UAS is not 
placed by direct vision, which results in the per-
foration of the ureteral or pyeloneal mucosa and 
avulsion. Traxer et al. (21) discovered that up to 
46.5% patients were injured in their ureter walls 

Table 2 - Intraoperative and postoperative variables.

Variable Value

Mean (SD, range) operative time (min) 48.5±10.4

Primary SFR (n/N, %) 89.7% (52/58)

Final SFR at 1 month (n/N, %)
Required auxiliary procedure (n, %)

100%
1.7% (1/58)

Significant complication (n, %) 1.7% (1/58)

Fever (>38.5°C) 1.7% (1/58)

Blood transfusion rate 0

Number of stone composition (n (%)
Calcium oxalate stone
Uric acid stone
Calcium phosphate stone

40 (68.97%)
5 (8.6%)

13 (22.43%)
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at different levels due to UAS. Finally, our study 
indicated that complication, which was Clavien 
I (minor fever managed by antipyretic therapy), 
occurred in 1.7% (1/58) of the patients, and no 
transfusions were needed. However, the intrao-
perative perfusion pressure during the surgery of 
flexible ureteroscopy was relatively high. The in-
cidence rates of passive reflux, postoperative fever 
(10.7%) and sepsis (3.4%) were high (22).

 Our Sotn ureterorenoscope® has several 
important features. Firstly, the main mechanical 
requirements are as follows. The standard urete-
roscope connected to the modified UAS was in-
serted into the upper ureter or renal pelvis guided 
by the zebra guidewire under direct vision. During 
the operation, the surgeon can adjust the rotary 
knob to control the negative pressure and active-
ly control the pressure of the suction of stones for 
simultaneous reduction of the pressure inside the 
pelvis and active suction of the stones. The surgery 
was easily performed using Sotn ureterorenoscope® 
that was improved by a ureteroscope. Lastly, our 
system was placed distal to the stone to fragment it. 
The use of suction evacuation had the advantage of 
removing all stone fragments without requiring a 
stone basket and thus shortened the operation time. 
Our results suggest that only one patient failed the 
intraoperative placement of the UAS in the first 
stage of surgery due to ureteral kink and stricture. 
We also achieved 89.7% immediate SFR and 100% 
SFR after 1 month in all patients.

 This study indicated that the one-time suc-
cess rate of the modified UAS placement was 98.6%, 
which is higher than the value (78%) reported by 
Sabnis et al. (8); the higher value in our work could 
be due to the fact that most medical specialists have 
become familiar with rigid ureteroscopy and have 
enriched experience. For flexible ureteroscopy, 
placing the modified UAS is often difficult due to 
uncertainty inside the ureter. Once resistance is en-
countered, beginners easily fail to place the sheath. 
Secondly, the standard ureteroscope connected to 
the modified UAS was inserted into the upper ure-
ter or renal pelvis guided by the zebra guide wire 
under direct vision to minimize the risk of ureteral 
injury. Although no damage of the renal pelvis and 
ureteral wall was observed, the surgeon should be 
careful to avoid ureter perforation and avulsion du-

ring the operation because the modified UAS of the 
Sotn ureterorenoscope® consists of metal materials. 
Thirdly, active suction can decrease the pressure in 
the renal pelvis and reduce postoperative infection 
rate. The controllable negative-pressure suction sys-
tem adopted by the Sotn ureterorenoscope® can be 
controlled by the surgeon during surgery. The pos-
toperative fever rate of this group was 1.9%, and no 
sepsis occurred. However, in literature, the postopera-
tive fever rate is slightly higher (10.7%) and the rate 
of septicaemia is 3.4% (9). This finding confirms the 
various effects of the controllable negative-pressure 
system. When difference exists between classical sur-
gical methods, randomised controlled studies with 
large sample size are needed. Finally, through active 
suction by negative pressure during surgery, the sto-
ne fragments can be directly suctioned in the shea-
th of the modified UAS. In our study, SFR values of 
patients in late cases were significantly higher than 
those in early cases and can be further improved by 
increasing the number of cases.

 This study also displayed limitations that 
must be acknowledged before accepting the fin-
dings. The retrospective design employed has di-
sadvantages regarding potential risk of bias. We 
plan to perform a multicentre, prospective rando-
mised controlled trial with larger sample size in 
the future. The number of cases treated and evalu-
ated with this system was reasonably low to derive 
certain, reliable outcomes. Finally, the developed 
Sotn ureterorenoscope® cannot achieve real-time 
monitoring of the actual renal pelvic pressure and 
should be further improved in the future.

CONCLUSIONS

 The developed Sotn ureterorenoscope® is 
safe, feasible and efficient for managing renal or 
ureter stones because of its advantages of low rate 
of ureteral injury, high efficacy in stone clearance, 
improved visual field, short operative time and ease 
of operation.
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Editorial Comment: Novel semirigid ureterorenoscope with irrigation 
and vacuum suction system: introduction and initial experience for 
management of upper urinary calculi
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COMMENT 

The authors report their experience with a new semirigid scope attached to an irrigation and 
suction system with the aim of reducing residual fragments and improving the stone-free rates after 
ureteroscopy for upper ureteral and renal stones (1). 

It is well-known by endourologists that elevated intra-renal pressure during the procedure and 
residual fragments are two of the main problems of ureteroscopy, once they can lead to sepsis and to 
asymptomatic residual fragments that result in unexpected visits to the emergency room, re-admittances 
to the hospital and re-interventions in up to 29 % of the cases (2). Therefore, a search for effective suc-
tioning systems attached to the ureteral access sheath in order to reduce intrapelvic pressure during the 
procedure and the occurrence of residual fragments after breaking the stone has been reported in the 
literature (3).

Herein the authors report their experience with a suctioning system coupled to a metallic 40 cm 
long and 11.6/12.9 Fr diameter access sheath and use a 46 cm and 4/6 Fr mini-ureteroscope inside to 
treat upper ureteral, pelvic, upper and medium calyceal kidney stones. They treated 58 patients with an 
89.7% stone-free rate at 1st PO at CT and 1.7% complication rate. The access sheath could not be inserted 
in only one patient. Interestingly, the stone was located in the mid-calyx in 19% of the cases and the 
authors did not report any difficulty or failure in reaching out the calyx with a semirigid device inside a 
metallic access sheath which is recognizably a difficult task.

Other articles evaluating suctioning access sheaths for big upper ureteral stones have been publi-
shed showing better stone-free rates when compared to the traditional ones (4).

Suctioning systems seems to be in the near horizon in ureteroscopy but this is an initial expe-
rience with a small number of cases performed in a single center. It has to pass the test of time to be 
incorporated in the daily urological practice. 
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ABSTRACT
 

Purpose: To develop and validate a new test of specific technical skills required for 
microsurgical varicocelectomy.
Materials and Methods: An electronic questionnaire was sent to 558 members of the 
Brazilian Society of Urology for the validation of the task-specific checklist (TSC) for 
assessment of microsurgical varicocelectomy. Participants who had experience in this 
procedure were selected as judges. For construct validation, 12 participants including 
attending urologists and urological residents in training were recruited for voluntary 
participation. We formed a group of three experts and a group of nine novices, who 
had to perform the steps of microsurgical varicocelectomy on a simulation model 
using human placenta. Each participant was filmed and two blinded raters would then 
evaluate their performance using the TSC of microsurgical varicocelectomy.
Results: 14 judges were recruited. The assessment tool was reformulated, according 
to the judges suggestions and had the content validity achieved. The final version 
of the TSC was comprised of the task-specific score, a series of 4 items scored in a 
binary fashion designed for microscopic sub-inguinal varicocelectomy. The differences 
between the performance of participants with different levels of experience reflected the 
construct validity. The reliability between the raters was high. The mean time required 
to complete the training of microsurgical varicocelectomy in simulation model was 
significantly shorter for experts compared to novices (201 vs. 496 seconds, p=0.01).
Conclusions: This preliminary study suggests that the task-specific checklist of 
microsurgical varicocelectomy is reliable and valid in assessing microsurgical skills.
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INTRODUCTION

Since the classic work of Tulloch, varicoce-
les are known to be associated with male factor in-
fertility (1). Surgical correction of varicoceles im-
proves the rate of spontaneous pregnancy making 
this disease the most important surgically correcta-
ble cause of infertility in males (2). Some other less 

common indications for varicocelectomy include 
testicular pain and testicular dysfunction (3).

 Marmar, Debenedictis & Praiss (1985) des-
cribed the microdissection of the spermatic cord 
at the external inguinal ring for the management 
of varicoceles (4). Since then, the use of microsur-
gical techniques has been widely adopted, impro-
ving results and reducing surgical complications 
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by allowing better identification and preservation 
of lymphatics and testicular arteries (5). Althou-
gh sub-inguinal microsurgical varicocelectomy 
is currently considered the gold standard treat-
ment for varicocele, microsurgical manipulations 
are not parts of the skill set of many urologists 
making this procedure challenging (6).

 The steep learning curve in the acquisition 
of microsurgical skills defines the need for trai-
ning outside of the operating room (7). Training 
in the laboratory on simulation models may help 
providers develop familiarity with micro instru-
ments handling, as well as cognitive and technical 
competency in microsurgery (8, 9).

 Several models have been proposed in te-
aching and learning of microsurgery practice (10, 
11). While assessment of learning skills and abili-
ties gained by the trainees is imperative (12-14), to 
our knowledge there are no published studies re-
porting simulation in evaluation of surgical skills 
in microsurgical varicocelectomy. The purpose of 
this study was to fill this gap by developing and 
validating such a test of specific technical skill for 
microsurgical varicocelectomy simulation model.

MATERIALS AND METHODS

 This study received an approval from a 
certified Ethical Board and 12 human placentas 
were collected. The expectant mothers underwent 
prenatal infectious evaluation and signed consent 
for donation of placenta for practice in surgical 
techniques.

 The study was divided into three stages. 
Firstly, a simulation model for the training of 
microsurgical varicocelectomy was built. Then, 
a task-specific checklist for assessment of mi-
crosurgical varicocelectomy (TSC) was develo-
ped. Lastly, a validation study was carried out 
to determine the reproducibility, reliability and 
validity of this tool.

Simulation model
 The average human placenta has a diame-

ter of 17.0 to 19.0cm and a thickness of 2.0 to 
3.0cm. The allantoid membrane covers the fetal 
surface. The umbilical cord usually contains two 
arteries and one vein and the vessels radiate on 

the fetal surface with diameters ranging from 1.22 
to 12.27mm (15).

 Placentas were washed with 0.9% saline 
to remove any blood from their surfaces. The um-
bilical cords were shortened to 8cm to allow easy 
catheterization of the umbilical arteries and vein. 
A 6 French gauge urinary catheter was used to 
catheterize the umbilical vessels and a 0.9% saline 
was used to irrigate the specimen until the vessels 
were free of blood clots.

 Placenta was spread over the operative 
table, with the fetal surface facing upward. The 
initial step was to choose a placental vein irriga-
tion area that also included a placental artery to 
build the simulation model. Cutting 1.0cm deep 
into the placental stroma around this predeter-
mined region, the placenta was folded inwards to 
simulate the spermatic funiculus (Figure-1A). This 
reconstructed funiculus was sutured using a 3-0 
Vycril (Figure-1B). The main artery and vein were 
cannulated with a 6 French gauge urinary catheter 
and continuous infusion of colored saline solu-
tions (red for artery and blue for vein -0 Gouache 
1:10 saline) was started to simulate blood (Figure-
-1C). Since the placenta vascular tree has just one 
flow direction, the infused fluid flowed out throu-
gh the placenta stroma into a bowl connected to a 
drainage system.

Development of task-specific checklist

 A task-specific checklist for assessment 
of microsurgical varicocelectomy was developed, 
consisting of 7 items scored in a binary fashion 
(not done/done incorrectly=0 or done correc-
tly=1). These items correspond to important steps 
of the procedure (Figure-2) and evaluate the te-
chnical ability of the provider in performing sub-
-inguinal microsurgical varicocelectomy. The ite-
ms were as follows: 1) Keep the sterile field and 
use the microscope properly; 2) Use the micro-
-instruments correctly; 3) Recognize and correc-
tly dissect the spermatic fascia for access to the 
vessels; 4) Correctly identifies arteries and veins; 
5) Adequately performs the dissection of the di-
lated veins; 6) Adequately performs the ligatures 
of the dilated veins; 7) Adequately performs the 
dilated veins section.
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Figure 1 - Surgical preparation of human placenta in a varicocele model. A) Cutting 1.0 cm deep and folding the placenta 
stroma. B) Suturing the folded borders. C) Spermatic funiculus simulation.

Figure 2 - Microsurgical handling of placenta vessels simulating the varicocele treatment. A) Simulated spermatic funiculus 
put under microscopic working area. B) Allantoic membrane dissection for access to the placenta vessels. C) Placenta vein 
dissection, after identify artery. D) Placenta vein knot tying. E) Placenta vein micro-scissors cutting. F – Final appearance of 
vein cutting in the simulated spermatic funiculus.

 Then, an electronic questionnaire was sent 
to 558 members of the Brazilian Society of Urolo-
gy for the validation of the tool. Participants who 
performed more than ten microsurgical varicoce-
lectomy per year were selected as judges.

Validation task-specific checklist
 All judges filled out a post-study questio-

nnaire to assess TSC usefulness as an evaluation 
tool. The items of the test were evaluated (content 
validity), considering five requirements: pertinen-
ce, feasibility, objectivity, clarity and vocabulary. 
The questionnaires were presented on a 3-point 
scale (1) Adequate; 2) Adequate with changes; 3) 

Inadequate). The tool was reformulated, according 
to the judges suggestions and the final version of 
the task-specific checklist was created.

 For construct validation, 12 participants 
including urologists and residents in training 
for urology were recruited for voluntary parti-
cipation. Two groups were formed based on the 
microsurgical experience. Group 1 consisted of 
three urologists who performed more than 100 
microsurgical procedures each (Expert group) and 
group 2 included nine urology residents with lit-
tle microsurgical experience (performed at most 
10 microsurgical procedures; Novice group). The 
subjects were given a standardized explanation 
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about the surgical steps of the microscopic sub-
-inguinal varicocelectomy showing a varicocele 
surgical treatment video and then administered a 
practice round in the simulation model. Each par-
ticipant wore a surgical hair net, a face mask and 
a surgical gown. Each urologic surgery was fil-
med, with special attention to camera framing so 
as to film only the hands of the operator during 
the maneuvers, for anonymization purposes. The 
videos were then viewed by two educational ex-
perts who were unaware of the group assignment. 
The two education experts also had experience in 
microsurgical varicocelectomy, but were different 
from the judges. They rated the participants in-
dependently. To evaluate the construct validity, 
they used the final version of the TSC to com-
pare the performance of participants with di-
fferent levels of experience. The time required 
to complete the activity was also measured and 
compared between the groups.

RESULTS

 Of the 558 questionnaires sent, we recei-
ved 49 responses eight of which were incomplete. 
Of the 41 eligible responses, only 14 participants 
had the surgical microscope available and used it 
to perform varicocelectomy. These were recruited 
as judges.

 Assessment of content validity of the TSC 
resulted in five out of 7 items being considered 
Adequate or Adequate with changes by all 14 jud-
ges. The other two items (6 and 7) were evaluated 
as Inadequate by a single judge.

 The judges felt that some items were re-
dundant and should be merged to facilitate the 
assessments. They also suggested that the han-
dling of microsurgical instruments should not be 
assessed separately and that this skill should be 
evaluated throughout all tasks. The tool was refor-
mulated, according to the judges suggestions and 
reduced to four items. Table-1 presents the final 
version of the TSC was comprised of the task-spe-
cific score, a series of 4 items scored in a binary 
fashion designed for microscopic sub-inguinal va-
ricocelectomy.

 Figure 3 shows the differences between 
experts and novices reflecting the construct va-

lidity. The concordance of the scores between the 
educational experts was not full due to the item 
“Properly recognizes and dissects fascia for access 
to the vessels?”, which had only 50% concordance. 
However, the other three items had an agreement 
of 100% in the educational experts scores. Mo-
reover, the reliability between the two educational 
experts, among the Novice group, for which there 
were disagreements, was full, since both returned 
the same rank of the nine novices. The mean time 
required to complete the training of microsurgical 
varicocelectomy in simulation model was signi-
ficantly shorter for experts compared to novices 
(201 vs. 496 seconds, p=0.01).

DISCUSSION

 Microsurgical correction is the standard 
treatment for varicocele, however familiarity of 
the urologists with the technical skills necessary 
for this procedure remains limited (16). The tra-
ditional learning model, in which the apprentice 
observes, assists and finally operates under the 
supervision of the tutor, requires a long period of 
training in order to reach the expertise (17). In 
the modern surgical era simulation training mo-
dels are becoming a crucial step in the progress of 
the apprentice towards performing live operations 
(18). Human placenta was described as a training 
tool in microsurgery in 1979 when it was used 
for cutting and suturing vessels without any pre-
vious preparation (19). The simulation model used 
in this study reproduces anatomical conditions 
encountered during the microsurgical varicocelec-
tomy and recreates a clinical experience without 
risking patient’s health. As important as the te-
aching method is the assessment of the learning 
abilities and skills acquired by the trainees (20). 
This is the first study that developed and validated 
a task-specific checklist for assessment of micro-
surgical varicocelectomy.

 The use of an electronic questionnai-
re in the initial phase of validation of the tool 
offers many advantages including low cost and 
user-friendly format easing the recruitment of 
judges. The main downside is the low response 
rate. According to Dainesi & Goldbaum (2012), 
the average response rate of the questionnaires 
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Table 1 - Final version of the task-specific checklist for microsurgical varicocelectomy.

INSTRUCTIONS TO PARTICIPANTS

You have just come across a varicocelectomy simulation model built using human placenta. The 
operating microscope was taken to the surgical field. Under a magnification of 12 x, you should open 
the allantoid membrane, simulating the spermatic fascia, and identify the artery and the veins. Then 
you should dissect, perform a double ligation and cut a vein.

CHECKLIST

ITEM
NOT DONE/

DONE 
INCORRECTLY

DONE 
CORRECT

LY

1 Adjusts, position and correctly handles the microscope, 
keeping the sterile field? 0 1

2 Properly recognizes and dissects fascia for access to the 
vessels? 0 1

3 Adequately performs the dissection of the dilated veins, 
differentiating them from the arteries and lymph vessels? 0 1

4 Adequately performs vein ligatures and vein section? 0 1

TOTAL SCORE / 4

TIME NEEDED TO COMPLETE SECONDS

via e-mail is 8.2% (21) which is similar to 8.8% 
observed in our study.

 The high concordance between the judges 
in the evaluation of the TSC items for the assess-
ments considered Adequate or Adequate/Adequate 
with changes supports the content validity of the 
tool. Evaluation of the construct validity demons-
trated clear performance differences between the 
experts and novices. The longer time required by 
novices to perform the tasks suggests that the mo-
del may be used to evaluate and improve micro-
surgical skills required for the actual procedure, 
although this remains to be proven.

 The concordance measures how often the 
two educational experts attribute exactly the same 
score, while the reliability measures the relative 
similarity between the two sets of ratings. There 
was disagreement between the two raters among 
the Novice group in the item “Properly recognizes 

and dissects fascia for access to the vessels?”, with 
consequent leveling of the skills of three novices 
with that of the experts by evaluator 2. Despite 
this, the reliability between the two educational 
experts remained high. The vessels in the sperma-
tic funiculus are surrounded by fascia and fatty 
tissue. In the placenta model they are surroun-
ded by allantoid membrane and placenta stro-
ma. Thus, one of the possible explanations for 
the discordance for the item “Properly recogni-
zes and dissects fascia for access to the vessels?” 
was the differences between the educational ex-
perts in their perception of the similarity betwe-
en the allantoid of the human placenta and the 
spermatic fascia.

 The main methodological limitations of 
this research are the single-center design and 
small number of providers in both expert and no-
vice groups. It should be noted that our ability 
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to recruit participants for the former group was 
limited by the shortage of urologists with micro-
surgical skills in Brazil. In addition, another limi-
tation was that the electronic questionnaire for the 
selection of judges was sent only to a portion of 
Brazilian urologists, being a convenience sample. 
However, despite this selection bias, we believe it 
was a representative sample.

CONCLUSIONS

 This preliminary study suggests that the 
task-specific checklist of microsurgical varicoce-
lectomy is reliable and valid in assessing surgical 
skills when used in the settings of human placen-
tal simulation model.
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Editorial Comment: Development and validation a task-specific checklist 
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COMMENT 

Microsurgery training is far from becoming a reality in the urologist practice. Due to the limitations 
of its application and aiming to increase the accessibility of this important tool, some experimental models 
have emerged over time (1, 2). In this very interesting article conducted at CEFET and Federal University 
of Minas Gerais, Brazil, a task-specific checklist of technical skills for microsurgical varicocelectomy was 
developed (3). As we know, a varicocele is an abnormal dilation of the pampiniform plexus of the testis. In 
up to 40% of infertile men, a palpable varicocele is found, while the prevalence of a varicocele in the general 
male population is about 15%. The benefit of varicocele repair must be weighed by the risk associated with 
the procedure, so it is important to select the procedure with the greatest success and lowest rate of com-
plications. Microsurgical varicocelectomy, low inguinal or subinguinal (4), is preferred by many urologists 
and specialists in male infertility, as it is associated with a higher success rate, facilitating the identification 
of vascular structures and lymphatic vessels (5, 6). The surgery involves a complex number of factors for 
its true success. The preparation of the surgical field itself with the correct use of the microscope, the iden-
tification of vascular structures such as spermatic arteries and veins and also the lymphatic vessels with the 
correct handling of these structures are very important. In this context, this paper becomes naturally rele-
vant, as it deals with a field that is still little explored in our specialty, with microsurgical ability still being 
an entry barrier to urological development in this scenario.

In this article with carefully elaborated methodology, a validated checklist was developed, allowing 
the assessment of surgical skills in the microsurgical treatment of varicocelectomy. Based on 4 requirements 
(handling the microscope, recognition of the fascia and identification of vessels, correct dissection and di-
fferentiation between arteries and veins, ligatures and the section of the vessels) was given a note regarding 
the performance in this technique, allowing to evaluate microsurgical abiliity in the treatment of varicocele.

However, some relevant aspects need to be highlighted. First we will refer to the simulation model 
used: The model used a human placenta that was prepared to simulate the spermatic cord. In addition to the 
difficulty in accessing placental tissue by the urological community, the consistency of this reconstructed 
funicle through a placental incision with allantoic membrane coating is unlikely to simulate the consistency 
of the external spermatic fascia. In the article, we did not identify the exact region of the placenta that should 
be chosen. It should include a placental artery but without reporting if it should be more proximal or distal 
to the umbilical cord. We understand that, according to the region of the placenta, the vascular net can in 
theory present different caliber, impacting on a non-realistic model. The vessels were also perfused with a 
dye solution (red for artery and blue for vein) which, in theory, would facilitate the diagnosis of an arterial 
or venous vascular structure. With regard to the development of the check list, it is noteworthy that only 14 
urologists had previous practice in microvaricocelectomy and with a small experience (10 procedures / year). 
As they were recruited as judges in the elaboration of the questionnaire, we consider the “n” not high enough 
and it would be possible that aspects relevant to the procedure were left out. Also, during the construction 
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of the validation, the presence of only two educa-
tional experts can also compromise the validation. 
Ideally, the agreement of a third expert could have 
been included in the experiment, increasing the 
reliability. Still, nothing about statistical tests for 
validation or reliability analysis was mentioned. 
Another point that should be mentioned is the low 
number of participants in the model and the simu-
lation with only nine residents of the same servi-
ce. We understand that results based on training 
of only 9 residents can present an important bias, 
due to individual aspects besides the fact that they 
are part of the same Hospital (similar previous 

training), making the external validation of this 
model difficult.

To conclude, we see in this important pa-
per the presentation of task-specific check list for 
a microsurgical varicocelectomy simulation mo-
del, that is reproducible and quickly applicable. It 
allows assessment of surgical skills and thus offers 
an evaluation method of the stage of progression 
in the microsurgical varicocelectomy training pro-
cess. Being an unprecedented model, we unders-
tand that it can serve as a basis for new checklists 
and realistic simulation models in the scenario of 
microsurgery applied to urology.
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ABSTRACT
 

Introduction: The Renin-Angiotensin-Aldosterone System (RAAS) has been suggested 
as a possible marker of renal injury in chronic diseases. This study proposes to analyze 
the serum and urinary markers of the RAAS in myelomeningocele patients with renal 
function abnormalities detected on DMSA. 
Material and Methods: Seventeen patients followed in our institution that presented 
with renal injury on DMSA. We review nephrologic and urologic clinical aspects and 
evaluated ultrassonagraphy, voiding urethrocystography and urodynamics. Urinary 
and serum samples were collected to evaluate possible correlations of renal lesions 
with RAAS. Control group urine and serum samples were also sent for analysis. 
Results: Serum ACE 2 activity means in relation to urodynamic findings were the only 
values that had a statistically significant difference (p = 0.040). Patients with normal 
bladder pattern presented higher ACE 2 levels than the high risk group. Statistical 
analysis showed that the study group (SG) had a significantly higher mean serum 
ACE than the CG. The means of ACE 2 and urinary ACE of the SG and CG were 
not statistically different. The ROC curve for serum ACE values had a statistically 
significant area for case and non-case differentiation, with 100% sensitivity and 53% 
specificity for values above 60.2 mg/dL. No statistically significant areas were observed 
in relation to ACE 2 and urinary ACE values between SG and CG.
Conclusion: The analysis of serum ACE, ACE 2 and urinary ACE were not significant in 
patients with myelomeningocele and neurogenic bladder with renal injury previously 
detected by renal DMSA.
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INTRODUCTION

Myelomeningocele (MMC) is the main pa-
thology associated with neural tube closure defects 
with an incidence of 1.9 to 3.7 per 10.000 live bir-
ths (1, 2). It is known that the neurogenic bladder 

due to this anomaly requires follow-up from birth 
because of the risk of renal deterioration.

 The Renin-Angiotensin-Aldosterone Sys-
tem (RAAS) plays an important role in regulating 
blood pressure and electrolyte homeostasis throu-
gh the release of renin by juxtaglomerular cells, 
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and it has been suggested as a possible marker of 
renal injury in chronic diseases.

 Gobet et al. (3) observed that in fetal-onset 
renal diseases, as well as in postnatal renal dise-
ases, RAAS played an important role in renal in-
terstitial fibrosis, possibly by activating the trans-
forming growth factor-beta (TGF-β1), which has 
the function of controlling cell proliferation and 
differentiation, and other functions in most cells.

 This study proposes to analyze the serum 
and urinary markers of the Renin-Angiotensin-
-Aldosterone System in myelomeningocele pa-
tients with renal function abnormalities detected 
on DMSA scintigraphy in order to identify whether 
they can be used as diagnostic and prognostic ma-
rkers of the kidney damage secondary to bladder 
abnormalities that may occur in this condition.

MATERIALS AND METHODS

 The research was registered and approved 
by the Research Ethics Committee (REC) of our ins-
titution. Eighty-seven patients undergoing regular 
follow-up were studied at Pediatric Nephrology 
Outpatient Clinic in our institution. From these, 21 
(24%) presented a description in the DMSA renal 
scintigraphy alteration chart. A blinded reasses-
sment of the examinations was then performed 
by a specialist in Nuclear Medicine, confirming 
the change in 17 patients representing the stu-
dy group (SG). The control group (CG) consists of 
age-matched patients without urological diseases.

 These patients were summoned to a new 
interview with detailed review of the following 
parameters: gender, age, antenatal data, voiding 
habit, intermittent catheterization, use of medica-
tions, ventricular-peritoneal shunt, evolution to 
renal disease (through dosing of serum and urina-
ry urea and creatinine), presence of vesicoureteral 
reflux, presence of hydronephrosis and bladder 
thickening, presence of chronic intestinal consti-
pation (Bristol Scale) (4), number of urinary tract 
infections in the last year, evaluation of systemic 
blood pressure, evaluation of weight and height 
according to age and gender.

 The presence of pyelonephritis (febrile epi-
sode with urine I leukocyte alteration and positive 
urine culture above 100.000cfu/mL), as well as the 

need for hospitalization were reported at the ini-
tial assessment, and at each visit to the Nephro-
-pediatric Outpatient Clinic.

 Patients were classified according to the 
stage of renal injury they presented, using the 
estimated glomerular filtration rate (eGFR) based 
on the Schwartz equation (2012) updated (5). Pa-
tients with eGFR above 90mL/min/1.73m2 were 
considered without renal function impairment 
and those with eGFR below 90mL/min/1.73m2 

with alteration.
 Technetium-99m-labeled DMSA static re-

nal scintigraphy (99mTc-DMSA) was evaluated 
according to a study proposed by Ono et al., (6)
and classified as: renal uptake greater than 45%: 
absence of renal injury, renal uptake between 44 
to 40%: mild injury, renal uptake between 39 and 
35%: moderate injury and renal uptake between 
34 and 30%: severe injury.

 The renal and urinary tract ultrasound 
were evaluated for the presence of hydronephro-
sis and thickening of the bladder walls. Hydrone-
phrosis was classified from grades 1 to 4 accor-
ding to the classification of the Fetal Urological 
Society (7). The bladder wall was named normal 
or hypertrophic (above 3mm) (8). The presence of 
VUR was assessed by voiding urethro-cystogra-
phy and classified according to the classification 
of the International Reflux Study (IRS 1-5) (9).

 The urodynamic study (UDS) allowed the 
update of the bladder pattern classification distri-
buted in the following groups (10): normal pat-
tern, high risk pattern: Patients with Detrusor Leak 
Point Pressure (DLPP) from 40cm H2O, high detru-
sor pressure during bladder filling or hyperactivi-
ty amplitude from 40cm H2O, incontinent pattern 
and hypocontractile pattern.

 Urinary and serum samples were collec-
ted from 17 selected patients to evaluate possible 
correlations of renal lesions with RAAS. CG urine 
and serum samples were also sent for analysis to 
quantify serum Angiotensin-Converting Enzy-
me (ACE) and Angiotensin-Converting Enzyme 
2 (ACE 2) and urinary ACE activities. The urine 
collected samples were immediately frozen and 
individually processed after measurement of their 
volume and pH correction. There was adjustment 
of pH to 8.0 with Tris buffer 1M and the urine sub-
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mitted to centrifuge (3000rpm). ACE activity was 
determined fluorimetrically using Z-Phe-His-Leu 
(Z-Phe-HL) as substrate (11). ACE 2 activity in se-
rum was fluorimetrically determined based on the 
work of Pedersen et al. (12). Sample assays were 
performed in duplicate, with intrinsic fluorescence 
corrected by white.

 For all statistical tests, a significance level 
of 5% was used. Statistical analyzes consisted of 
the Chi-square test, or alternatively in small sam-
ple cases, Fisher’s exact test. Comparison of me-
ans between two independent groups and between 
two related samples (RG and CG paired by gender 
and age) were performed respectively by Student’s 
t-tests for independent and paired samples.

 Comparison of means between more than 
two independent groups was performed using the 
non-parametric Kruskal-Wallis test due to the 
sample 2 size. At detecting mean differences, the 
identification of groups with distinct means was 
performed via Dunn-Bonferroni multiple compa-
risons to maintain the global significance level.

 The ROC curve was used to assess the dis-
criminatory capacity of cases and non-cases of 
altered DMSA, according to the RAAS activity in-
dicators. Areas under the curve are considered sig-
nificative in accordance with the p-value <0.05.

RESULTS

 Information from 87 patients whose mean 
age was 8.1 years (SD=6.9 years and range from 
4 months to 24 years) was analyzed. From the 87 
patients evaluated, 17 (19.5%) had altered DMSA.

 The clinical characteristics of the patients 
studied with DMSA scintigraphy are shown in Ta-
ble-1. There is a predominance of females (82.4%). 
It is also noted that almost half of the SG was 
diagnosed before birth (intrauterine) and 7 out of 
10 started treatment at birth. The average gesta-
tional age (GA) at birth was 38.2 weeks (SD=1.4 
weeks), ranging from 36 to 41 weeks.

 In regards to mobility, 35.3% of the SG 
had good mobility, 29.4% regular and 35.3% bad. 
It was also observed that 94.1% had no comor-
bidities, 41.2% presented lumbar injury level and 
41.2% sacral level, 88.2% of patients with hydro-
cephalus and need of VPS in 93.3% of cases. In 

addition, 94.1% of patients had Bristol score gra-
de 1 and 88.2% were submitted to intermittent 
bladder catheterization, and in 56.3% of cases, 
the mother was responsible for performing the 
procedure. Also regarding urological treatment, 
47.1% were on anticholinergics and 58.8% were 
on antibiotic prophylaxis. The presence of UTI 
was observed in 82.4% of patients and 23.5% 
had impaired renal function.

 Regarding the findings of nephro-urolo-
gical imaging exams and urodynamic features of 
the SG, it was observed the presence of pyelo-
-calix dilation on USRV in 94.1% of the patients, 
and in 47.1% the dilation was only pelvic with 
normal renal parenchyma. In addition, 82.4% of 
SG had mild or moderate DMSA lesions (similar 
distribution of mild and moderate lesions). Addi-
tionally, 52.9% presented vesicoureteral reflux. 
The UDS was changed in 76.4%, with 52.9% 
of patients with incontinent pattern and 23.5% 
with high risk pattern.

 Table-2 shows the activities of serum ACE 
and ACE 2, and urinary ACE. Serum ACE activity in 
SG did not show significant changes according to 
the variables evaluated.

 Serum ACE 2 activity means in relation to 
UDS findings were the only values that had a sta-
tistically significant difference (p=0.040) (Table-2). 
Patients with normal UDS classification presented 
higher ACE 2 levels than the high risk group. The-
re were no differences in ACE 2 in the incontinent 
group compared to the other groups. Regarding the 
association between the ACE, ACE 2 and urinary 
ACE dosages and the patient’s creatinine clearance 
stage, no statistical differences were observed.

 Statistical analysis comparing the results 
of serum ACE, ACE 2 and urinary ACE between the 
study (SG) and control (CG) groups showed that 
the SG had a significantly higher mean serum ACE 
(106.68nmol/mL/min) than the CG (74.06nmoL/
mL/min). The means of ACE 2 and urinary ACE of 
the patient and control groups were not statisti-
cally different.

 According to Figure-1, the ROC curve va-
lues for serum ACE values had a statistically signifi-
cant area for case and non-case differentiation, with 
100% sensitivity and 53% specificity for serum ACE 
values above 60.2mg/dL. No statistically significant 
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Table 1 – Clinical aspects in Study Group (SG).

Average SD
Gestational Age (weeks) 38.2 1.4

N %
Gender 17 100.0

Female 14 82.4
Male 3 17.6

Mobility
Good 6 35.3
Regular 5 29.4
Bad 6 35.3

Comorbidity
Yes (Arterial Hypertension) 1 5.9
No 16 94.1

IMC (kg/m2)
Eutrophy 11 64.7
Overweight 4 23.5
Obesity 2 11.7

Level of Medular Lesion

Lumbar 7 41.2
Sacral 7 41.2
Thoracic 5 29.4

Hydrocephalus
No 2 11,8
Yes 15 88,2

Moment at diagnosis
Postnatal 8 47.1
Prenatal 9 52.9

Moment at beginning of urological treatment

At birth 14 82.4
After 1 year old 3 17.6

Clean Intermittent Catheterization (CIC)
No 1 5.9
Yes 15 88.2
Vesicostomy 1 5.9

Person who peforms CIC
Mother 9 56.3
Patient 7 43.8

Anticholinergics
No 9 52.9
Yes 8 47.1

Antibiotic Prophylaxis
No 7 41.2
Yes 10 58.8

UTI
No 3 17.6
Yes 14 82.4

Renal Function
Abnormal 4 23.5
Normal 13 76.5

Bristol Score
1 16 94.1
5 1 5.9
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Table 2 – Serum ACE, ACE 2 and urinary ACE activity in Study Group.

Average (SD) Median n p

Serum ACE (nmol/mL/min.)

DMSA 0.282

44 to 40 %: Mild lesion 93.81 (27.88) 90.7 7

39 to 35%: Moderate lesion 116.94 (38.72) 103.6 7

34 to 30%: Severe lesion 112.73 (9.95) 117.5 3

VCUG – VUR grade 0.923a

0 108.6 (37.0) 100.3 8

1 119.6 (16.70) 118.4 6

2 74.4 (18.0) 68.1 3

UDS – Bladder Pattern 0.187

Normal 87.53 (23.70) 86.1 4

Incontinent 110.10 (38.12) 99.3 9

High Risk 118.13 (12.30) 117.1 4

UTI 0.365

No 91.20 (9.85) 90.7 3

Yes 109.90 (33.70) 109.8 14

Creatinine Clearance Stage 0.652

1 123.53 (24.32) 101.3 13

2 116.87 (52.33) 111.1 4

ACE 2 (μmol/min./mL)

DMSA 0.269

44 to 40 %: Mild lesion 0.19 (0.15) 0.16 7

39 to 35%: Moderate lesion 0.14 (0.16) 0.07 7

34 to 30%: Severe lesion 0.17 (0.07) 0.2 3

VCUG – VUR grade 0.700a

0 0.16 (0.14) 0.13 8

1 0.16 (0.16) 0.08 6

2 0.17 (0.10) 0.17 3

UDS – Bladder Pattern 0.040

Normal 0.29* (0.14) 0.25 4

Incontinent 0.15 (0.13) 0.1 9

High Risk
0.07* 
(0.02)

0.07 4

UTI 0.097

No
0.28 

(0.17)
0.20 3

Yes
0.13 

(0.12)
0.08 14

Creatinine Clearance Stage 0.391

1
0.18 

(0.15)
0.10 13

2
0.11 

(0.06)
0.11 4
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Urynary ACE (mg/mL) /creatinine

DMSA 0.550

44 to 40 %: Mild lesion
0.45 

(0.26)
0.40 7

39 to 35%: Moderate lesion
0.44 

(0.15)
0.50 7

34 to 30%: Severe lesion
0.63 

(0.45)
0.60 3

VCUG – VUR grade 0.680 

0
0.52 

(0.32)
0.35 8

1
0.48 

(0.21)
0.30 6

2
0.36 

(0.11)
0.55 3

UDS – Bladder Pattern 0.590

Normal
0.42 

(0.26)
0.35 4

Incontinent
0.45 

(0.29)
0.30 9

High Risk
0.60 

(0.14)
0.55 4

UTI 0.053

No
0.76 

(0.35)
0.80 3

Yes
0.42 

(0.19)
0.40 14

Creatinine Clearance Stage 0.080

1
0.42 

(0.18)
0.40 13

2
0.67 

(0.37)
0.70 4

ACE = Angiotensin-Converting Enzyme 1; ACE 2 = Angiotensin-Converting Enzyme 2; DMSA = Dimercaptosuccinic Acid Scintigraphy; UDS = Urodynamic Study; UTI = 
Urinary Traction Infection; VCUR = Voiding Cystourethrogram; VUR = Vesicoureteral Reflux
*  =  Significant differences according to multiple Dunn-Bonferroni comparisons.
a = p = Descriptive level of the Kruskal-Wallis or Mann-Whitney test

Average (SD) Median n p

continued

areas were observed in relation to ACE 2 and uri-
nary ACE values between SG and CG (sensitivity 
and specificity).

DISCUSSION

 In this study, it was observed that the 
vast majority of SG started their treatment in the 

first year of life (82.4%), but about half of them 
(47.1%) had their diagnosis only at birth. These 
results show us a prenatal pattern with some di-
fficulties, since the intrauterine diagnosis of these 
patients would help both in terms of procedures 
and in the follow-up of these cases even earlier.

 Only 3 of 17 children (17.6%) with abnor-
mal DMSA started treatment after 1 year of life. 
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Bauer in 2008 (12) observed that the institution 
of CIC and anticholinergic therapy in childhood 
revealed many advantages over time, as it lea-
ds to the prevention of the development of renal 
damage, as well as allows the patient autonomy 
in relation to its treatment. In a paper conducted 
by Elzeneini et al. (14), the authors observed that 
the performance of CIC in the first years of life is 
a prevention factor for renal damage, especially 
in women, which was not observed in this study, 
since of the 17 patients with altered DMSA, about 
80% of the group consisted of women.

 Lehnert et al. (15) and Humblet et al. (16) 
observed that patients who presented high detrusor 
pressure associated with low bladder emptying in 
urodynamic studies had renal damage and recur-
rent urinary tract infection with potential for the 
development of chronic renal disease and syste-
mic arterial hypertension. In the study, about 75% 
of children with abnormal DMSA had urodynamic 
study abnormalities, with bladders associated with 
low bladder compliance or of high pressure, but 
with normal blood pressure levels.

 Around up to one third of children with 
neurogenic bladder have VUR. (17, 18) VUR in 
these patients is usually secondary, and its main 
causes are associated with increased intravesical 
pressure (19, 20) and may also be secondary to 
recurrent urinary tract infections (which may cau-

se weakening of the bladder valve mechanism), 
in addition to the dysfunctional urination process 
perpetuating the VUR in these patients (21). In this 
study, we observed the presence of VUR in about 
50% of patients with renal injury diagnosed with 
DMSA, 23.5% of them with grade III and 17.7% 
with grades IV or V.

 Follow-up of patients with MMC should 
be monitored by USRV, but in patients with obe-
sity or scoliosis, DMSA should always be perfor-
med (22). The presence of renal scars increases the 
risk of hypertension and worsens renal injury. In 
this study, it was observed that the alteration of 
USRV was more evident in patients with altered 
DMSA (70.6%), with confirmed alteration of USRV 
in 94.1% of RG, while 47.1% of patients without 
altered DMSA also had altered USRV.

 The renin-angiotensin-aldosterone system 
(RAAS) is currently one of the main involved in 
the mechanism of pressure reduction and renopro-
tection with several randomized controlled studies 
showing the reno-protective potential of angio-
tensin-converting enzyme inhibitors (ACE inhibi-
tors) and angiotensin II (ARB) in nephropathies of 
almost any etiology.

 The optimal dose of angiotensin-conver-
ting enzyme inhibitors (ACEI) or angiotensin II 
receptor antagonists (ARA II) reduces albuminuria 
or proteinuria and decreases the development of 

Figure 1 - ROC curve for serum ACE values in the Study and Control Groups.
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renal dysfunction more than placebo. However, the-
re are no clinical evidences whether these strategies 
may influence long-term renal prognosis (23).

 Recent studies suggest that urine pro-
tein composition could be a good information 
tool for pathogenic renal mechanisms, which 
would be of great importance in establishing 
the appropriate treatment for each pathophy-
siological mechanism (24-28). Despite the pa-
tients evaluated in this study already present 
renal damage detected in DMSA, there was no 
relationship between increased urinary ACE and 
altered creatinine clearance, nor its association 
with different stages of DMSA.

 When relating serum ACE, ACE 2 and 
urinary ACE to radiological, urodynamic pa-
rameters and creatinine clearance stage, only 
ACE 2 was altered, with statistical significance 
when comparing the normal urodynamic study 
in relation to the high risk altered. However, 
this analysis was made in only 4 cases in each 
group and therefore, has a very limited value.

 Despite advances in the understanding 
of RAAS as a participant in the mechanism of 
renal injury, the analysis of its serum (ACE and 
ACE 2) and urinary (urinary ACE) markers did 
not present significance in the diagnosis asso-
ciated with the nephron-urological characteris-
tics of patients with MMC and NB with renal 
injury previously detected by renal DMSA scin-
tigraphy. We can conclude that only serum ACE 
was statistically significant to identify patients 
with renal injury. Nevertheless, it is worth re-
membering that the study sample had already 
departed from the diagnosis of renal injury by 
means of renal DMSA scintigraphy.

 As limiting factors of the study we can 
highlight a small number of patients that pre-
vents the generalization of the results. Data 
were obtained from a highly complex outpa-
tient clinic in a tertiary sector, which may not 
represent the general patient population. On 
the other hand, as strengths of this research, 
the methodology used was standardized and 
the exams were evaluated by specialists. The 
patient’s sample was homogeneous in relation 
to the clinical conditions and the control group 
was paired in accordance with gender and age.

CONCLUSIONS

 Despite advances in the understanding of 
RAAS as a participant in the mechanism of renal 
injury, the analysis of its serum (ACE and ACE 
2) and urinary (urinary ACE) markers were not 
significant in patients with MMC and BN with 
renal injury previously detected by renal DMSA 
scintigraphy.
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INTRODUCTION

Gold standard treatment of localized renal 
carcinoma is surgery, with oncologic and func-
tional benefits very well stablished and validated 

(1, 2). Nephron-sparing surgery (NSS) is prefered 
and must always be performed whenever possible 
in the treatment of renal tumors (2). Most ade-
quate access depends on the characteristics of the 
tumor and surgeon’s experience (3).
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ABSTRACT
 

Introduction: Recent data suggest that robotic platform has become the most accessible 
minimal invasive surgery even for surgeons without previous training in laparoscopy. 
Laparoscopic partial nephrectomy (LPN) is a well-stablished procedure, however, with high 
level of complexity and long learning curve that limit its use.
Objective: To describe safety, efficiency and learning curve of a single surgeon without 
previous experience in LPN to reach “TRIFECTA” at robot-assisted partial nephrectomy 
(RAPN).
Patients and Methods: This is a retrospective study, with prospective data collection of 101 
patients submitted to RAPN by a single surgeon. In order to analyze the learning curve, 
sample was chronologically divided in two phases: first phase: P1: 50 first patients, second 
phase: P2: 51 subsequent patients. TRIFECTA was defined as: ischemia time lower than 25 
minutes, negative surgical margin and absence of severe complications (Clavien >2).
Results: Mean age of patients was 54 years (SD=11.85), median tumor size was 32mm 
(SD=17) and surgery was performed with zero ischemia time in 33.6% of patients (29.8% at 
P1 and 40.9% at P2). Demographic data of patients were similar between both groups, except 
tumor size (P1=27.5mm vs. P2=35.3mm; p=0.02) and body mass index (BMI) (P1=26.6kg/
m2 vs. P2=29kg/m2; p=0.03). Rate of bleeding, surgical time, presence of positive margin 
and peri-operatory surgical complications were similar in both phases. TRIFECTA was 
higher in P2 in relation to P1 (P1: 58% vs. P2: 87.8%; p=0.002) and median time of hot 
ischemia was significantly lower at P2 (P1: 17.3 vs. P2: 11.7; p=0.02). At multivariate 
analysis independent factors related to TRIFECTA included: chronological phase (OR 10.74; 
95% IC: 1.63-70.53; p=0.013) and tumor size (OR 0.95; 95% IC: 0.91-0.99; p=0.024).
Conclusion: RAPN seems to be safe and efficient with good functional and oncological 
results (TRIFECTA) since the beginning. Experience improvement was related to treatment 
of larger tumors, higher proportion of patients with zero ischemia and higher rate of 
TRIFECTA.
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 Minimally invasive techniques have been 
more used in order to benefit patients with lower 
time of recovery, less pain and lower rate of com-
plications related to surgical wound (4).

 Many surgeons with basic training in lap-
aroscopy are able to perform an ablative surgery 
such as radical nephrectomy with safety and good 
results. However, partial nephrectomy is a proce-
dure with high complexity where it is mandatory 
to remove the tumor and to reconstruct renal pa-
renchyma with hemostasis in a very short time 
interval. It is necessary the presence of a high 
trained team (3). The concept of TRIFECTA (nega-
tive surgical margins, ischemia time lower than 25 
minutes and absence of severe complications) was 
described by Gill et al. and it is used to evaluate 
the surgical success of LPN (5, 6).

 Transition from LPN to RAPN has been 
well studied (7). However, direct use of RAPN by 
surgeons without previous experience in LPN has 
not been well described in literature.

OBJECTIVE

 To describe the safety, efficiency and 
learning curve of a single surgeon without pre-
vious experience in LPN of the first 100 cases 
treated by robot-assisted partial nephrectomy 
(RAPN).

 Primary objective: to evaluate complica-
tion rate, time of hot ischemia (THI) and TRIFEC-
TA rate.

 Secondary objectives: to evaluate tumor 
size, complexity (nephrometry), surgical time, 
bleeding and rate of transfusion.

PATIENTS AND METHODS

Design of study, local, ethics

 This is a retrospective study of data col-
lected prospectively with a single arm of patients 
submitted to robot-assisted partial nephrectomy 
from January 2009 to June 2016, in a private hos-
pital in Brazil by a single surgeon (GCL) without 
previous training in video-laparoscopy. The study 
was approved by the institutional ethics commit-
tee (76547917.5.0000.0071).

 The data of the present study are present-
ed in a descriptive form. In order to analyze the 
learning curve patients were divided chronologi-
cally in two groups, that were compared in all as-
pects. Sample was chronologically divided in two 
phases (first phase - P1=50 patients; second phase 
- P2=subsequent 51 patients).

Surgical technique
 The procedure was standardized and per-

formed according to previous study (3). Initially, 
all patients with high and intermediate complex-
ity (RENAL score >6) were performed with clamp-
ing of renal artery. After the first 30 cases, well 
defined non-hilar nodules, with endophytic com-
ponent of up to one centimeter were treated ac-
cording to this standardization: renal hilum dis-
section isolating the renal artery and enucleation 
with clamping only if necessary.

 Reconstruction of renal parenchyma was 
performed with two layers (medullary and cortical) 
with continuous suture (initially with Vycril® and 
posteriorly with V-loc suture). Early de-clamping 
(following medullary suture) was routinely per-
formed after patient # 72.

Analyzed variables and outcomes
 Abdominal computer tomography was 

reanalyzed by two urologists (TC, PPK) and the 
nodules were classified according to nephrome-
try R.E.N.A.L. score (8), and were considered with 
high complexity when score >6.

 During the pre-operatory period, the fol-
lowing information were obtained: age, sex, body 
mass index (BMI), race, laterality, comorbidities, ASA 
(physicil status of the American Society of Anesthe-
siologists), renal function and tumor size. The tumors 
were classified as endophytic when more than 50% of 
its volume was located inside the renal parenchyma. 

During surgery, the following data were 
collected: time of use of robot, bleeding (mL), 
complications, time of hot ischemia (THI), need 
of clamping, early de-clamping. 

Following surgery, it was collected data 
related to serum hemoglobin (Hb), hematocrit 
(Ht), renal function and complications.

 Complications were recorded and classi-
fied according to Clavien-Dindo system, and the 
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need of conversion to open surgery was classified 
as an adverse event (8).

 Renal function of patients were evaluated by 
serum creatinine and creatinine clearance, calculated 
by the Cockroft-Gault formula. Evolution (or loss of 
renal function) was evaluated by an analysis in three 
moments: before surgery, recent post-operatory pe-
riod (one to three months after surgery) and the last 
data during follow-up. Reduction of renal function 
was considered when creatinine clearance was lower 
than 80% of initial.

Surgical success (TRIFECTA) was defined, 
according to Gill et al., as: ischemia time lower 
than 25 minutes, negative surgical margin and 
absence of severe complications (Clavien>2) (4). 
If the patient did not meet all those criteria it was 
considered as unsuccessful.

Statistical Analysis

 All statistical analysis were performed using 
the SPSS software for Windows version 20.0 (SPSS, 
Chicago, IL, USA). Significance level was <0.05.

 Numeric variables were expressed as me-
dian and standard deviation. Non-parametric nu-
meric variables were submitted to Mann-Whitney 
U test. In order to evaluate renal function in the 
three moments (related samples) it was used the 
Friedman paired test. For categorical variables, it 
was used the Chi-square test or exact of Fisher, 
depending on the quantity of positive at outcome 
(when expected values in contingence table cells 
were lower than 5). Multivariate analysis with bi-
nary logistic regression was performed to evaluate 
the factors related to TRIFECTA.

RESULTS

 Median age of patients was 54 years 
(SD=11.85); median tumor size was 32mm 
(SD=17). Demographic characteristics of patients 
were similar between both phases except for the 
tumor size (P1:27.5mm vs. P2: 35.3mm; p=0.02) 
and body mass index (BMI) (P1:26.6 kg/m2 vs. 
P2:29 kg/m2; p=0.003) (Table-1).

 Tumor complexity was similar between 
groups. However, in a sensitive analysis according 

to complexity level, it was observed that at P1 
there was a higher proportion of patients with 
low complexity (70.3% vs. 60%, p=0.34) and a 
lower proportion of high complexity (8.1% vs. 
12.5%, p=0.71); 79.1% at P1 were endophytic 
(more than 50% of tumor volume intraparen-
chymal) and 93.2% at P2 (p=0.056) (Table-1).

 In a paired analysis of both phases it 
was not observed any difference of creatinine 
clearance before and after surgery (P1: 108.9 
vs. P2: 109mL/min; p=0.987 and P1:125.2 vs. 
P2 126.8; p=0.775 (Table-2).

 Mean ischemia time was significant-
ly lower at P2 (P1: 17.3 vs. P2: 11.7 minutes; 
p=0.02) and the proportion of surgery with zero 
ischemia was proportionally lower at P1 (29.8% 
at P1 vs. 40.9% at P; p=0.259).

 Bleeding, surgical time, presence of 
positive margin and peri-operatory complica-
tions were similar in both phases (Table-3).

 Clavien 1 and 2 complications occurred 
in 16% of Phase 1 patients and in 7.8% of 
Phase 2 patients (p=0.506). Only one patient 
presented a severe complication at P1 (Clavien 
3 or 4). This patient presented hematoma at the 
renal site that was treated with percutaneous 
drainage. One patient at P1 needed conversion 
to open surgery due to difficulty to expose the 
nodule (it was located at the posterior region 
of the upper pole of right kidney). Two patients 
showed positive margins (one identified at the 
intra-operatory freezing biopsy and the other 
with final diagnosis of oncocytoma where the 
margin was only identified at the pos-operatory 
anatomopathological exam). These patients are 
been followed, and showed no recurrence for 
20 months. At P2 it was not observed any pa-
tient with severe complication or positive mar-
gin (Table-3).

 Treatment success (TRIFECTA) was sig-
nificantly higher at P2 in relation to P1 (P1: 
58% vs. P2: 87.8%; p=0.002) (Table-3).

 In the multivariate analysis, the inde-
pendent factors related to TRIFECTA included: 
phase and tumor size (Table-4). Other analyzed 
aspects showed no correlation (BMI, pre-oper-
atory creatinine, nephrometry and endophytic/
exophytic localization).
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DISCUSSION

 This study shows the experience and 
evolution of a surgeon without previous expe-
rience in video-laparoscopy surgery, during the 
100 first cases of RAPN. Since the beginning, 

the results were satisfactory, with significant 
improvement of TRIFECTA rate at the second 
phase (after 50 cases), especially due to the re-
duction of ischemia time. With experience gain, 
larger tumors were operated and the no-clamp-
ing technique was more used.

Table 1 - Demographic data.

Phase 1 Phase 2

N N P

Age, median (SD) 55.4 (10.4) 50 53.8 (13.1) 51 0.49&

Male, % 80.00% 40 72.50% 37 0.37#

Female, % 20.00% 10 27.50% 14

Bmi, median (SD) 26.6 (2.8) 42 29 (3.4) 28 0.003&

Laterality 0.51#

Right, % 38.30% 18 44.90% 22

Left, % 61.70% 29 55.10% 27

Renal score 0.62#

Low renal score, % 70.3% 26 60% 24 0.34#

Moderate renal score moderate, % 21.6% 8 27.5% 11 0.55#

High renal score, % 8.1% 3 12.5% 5 0.71$

Size, median (SD) 27.5 (12.6) 47 35.3 (19.5) 44 0.02&

ENDOPHITIC (>50% intraparenchymal), % 79.10% 41 93.2% 34 0.056#

Pre cr, medium (sd) 1.0 (0.3) 22 0.86 (0.2) 31 0.08&

Pre-op clearence, medium (SD) 103.7 (38.3) 19 120.2 (35) 27 0.13&

ASA 1 Classification 34.1% 15 32.7% 16 0.453#

ASA 2 Classification 63.6% 28 59.2% 29

ASA 3 Classification 2.3% 1 8.2% 4

# = Chi-square test; & = Student t test; $ = Fisher exact test

Table 2 - Paired analysis of clearance of creatinine.

PHASE 1 PHASE 2

N p N p

PRE-OP CLEARENCE PRE-OP, MEDIUM (SD) 109 (40.7) 16 0.987& 126.8 (37.4) 19 0.775&

POST-OP CLEARENCE, MEDIUM (SD) 108.9 (45.7) 16 125.2 (36.8) 19

& = Paired t Student test
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Table 3 - Peri-operatory data.

PHASE 1 PHASE 2

N N P

Surgical time, medium (SD) 114.3 (29.7) 44 120 (48.5) 31 0.46&

Clamping time , medium (SD) 17.3 (13.1) 46 11.7 (10.9) 49 0.02&

Use of clamp 0.259#

With clamp 70.2% 33 58.1% 29

Without clamp 29.8% 14 40.9% 20

TRIFECTA 25 min. % 58% 29 87.8% 36 0.002#

Bleeding, medium (sd) 295.6 (372) 39 375.3 (282) 38 0.88&

Positive margin, % 2.3% 1 0 0 0.344#

Clavien 1/2, complication, % 16% 8 7.8% 4 0.506#

Clavien 3/4, complication % 2% 1 0 0

#: \Chi-square test; &: Student t test

Table 4 - Multivariate logistic regression (outcome: to reach 25 min. Trifecta).

OR (CI 95%) P

PHASES 10.74 (1.63-70.53) 0.013

Size 0.95 (0.91-0.99) 0.024

BMI 0.94 (0.76-1.15) 0.572

Endo/Exophytic 0.07 (0.00-1.37) 0.080

 The steep learning curve, of the transition 
from open partial nephrectomy to laparoscopy has 
become one of the most limiting factor for the use 
of minimally invasive techniques for this proce-
dure, used only in a few centers with a big number 
of surgeries and specialized team. Robotic plat-
form is proving to be an important tool to change 
paradigms, mainly in urologic surgery and has 
made minimally invasive surgery more available, 
even for surgeons without previous experience in 
video-laparoscopy (9, 10). This fact is related to 
the characteristics of this technology, that allows 
for a shortening of the learning curve, assuring 
the same functional and oncological results of 
conventional surgery (5, 11, 12).

 With the advances of minimally invasive 
surgery, it is possible to reduce the hospitaliza-
tion time and costs, not only of the surgery itself 
but the social costs, as described by the series of 
Chang et al. they demonstrated a medium with-
drawal time of 35 days from work, from 7 to 92 
days, with a medium salary loss of US$ 10.152 in 
the United States (13).

 In the last years, a great number of in-
stitutions acquired the robotic platform, even in 
developing countries. Radical prostatectomy is the 
main surgery in most programs, and high volume 
surgeons, used to conventional surgery, are us-
ing it more frequently. The transition from radi-
cal prostatectomy to robot-assisted was widely 



IBJU | NEFRECTOMIA PARCIAL ROBÓTICA: “TRIFECTA”

819

studied and the data showed that it is not neces-
sary previous experience with laparoscopic radical 
prostatectomy (14).

 Ghani et al. reported an expressive in-
crease of the use of robotic platform instead of 
laparoscopic surgery in partial nephrectomy in 
the US. It was also suggested that it is possible to 
move from open surgery to robot-assisted without 
learning video-laparoscopy (9) and the number of 
urologists that are using minimally invasive tech-
nique is increasing. This fact was also observed in 
our institution where the robotic platform allowed 
for a wider access to minimally invasive proce-
dure.

 The promising results of our study since 
the first patients may be explained by the adop-
tion of a structured program with PROCTOR to 
follow the procedures until consolidation of learn-
ing of surgeons, allowing for a safe and efficient 
transition from conventional technique to robot-
assisted.

 Many surgeons, especially those from 
developing countries, have limited training in 
laparoscopy and use open conventional surgery 
routinely, particularly in more complex cases. 
With the dissemination of the robotic platform 
and wider availability, more and more surgeons 
without previous training in laparoscopy are been 
trained to use the robotic platform (15).

 The rate of conversion to open surgery, 
complications and positive margins are closely re-
lated to the experience of the surgeon. Similar to 
our study, Khalifeh et al. also reported conversion 
from open surgery at first phase, with absence of 
any type of complications, positive margins and 
ischemia time longer than 25 minutes, for partial 
nephrectomy (16). Similarly, Haber et al. (12) re-
ported all conversions at the first 20 patients.

 Hot ischemia time has already been widely 
studied and it was stablished that the lower the 
time the better the functional preservation (17). 
However, the ideal and safe limit is still being de-
bated. Originally, the time of 30 minutes was con-
sidered the limit time for preservation of the renal 
parenchyma (18), but this value has been reduced 
along time. The most used concept in several stud-
ies and in our series was proposed by Gill et al. that 
stablished a goal of time lower than 25 minutes 

(4). Medium time of hot ischemia in our series was 
22 minutes. We observed a significant reduction 
of ischemia time (p=0.034) when we compared P1 
and P2 patients; however, since the first cases, we 
have observed “ideal” times compared to interna-
tional series (19). Gill et al. reported a lowering of 
the medium time of hot ischemia from 32 to 14 
minutes only after 500 patients operated (4). Our 
initial results probably were superior than those 
described by Gill due to the model of implantation 
of the program. Our program had a PROCTOR in 
all procedures to ensure standardization, quality 
and safety since the first cases.

 In our series, at P2 there was an impor-
tant change of ischemia results, that certainly was 
reflected in the TRIFECTA results. This occurred 
mainly due to change of approach and more fre-
quent use of no-clamping technique and early 
de-clamping, that certainly was the main factor 
related to the increase of TRIFECTA at Phase 2. 
Different from others authors, we observed a sig-
nificant reduction of the ischemia time due to a 
wider use of the no-clamping technique and not 
due to lower time of suture (17): more important 
than agility, experience made us confident to 
change our approach and to perform a high qual-
ity surgery even with more bleeding.

 At P2 we observed a higher rate of bleed-
ing and this may also be justified by the increased 
use of the no-clamping technique. However, this 
difference had no clinical significance and did not 
alter the rate of transfusion.

 Rate of complications at literature varied 
from 8% to 22% (20, 21) and in our was 5.88% 
with no Clavien 3 or 4 at P2.

 In relation to oncological results, we ob-
served positive margins in two patients, exclusive-
ly at P1. According to good practices of oncologic 
surgery, it is essential to assure negative margins. 
Otherwise, at literature it was not possible to dem-
onstrate an increased risk of local recurrence or 
progression to metastatic disease in patients sub-
mitted to partial nephrectomy with positive mar-
gins (22). Recent studies investigated the impact 
of the presence of microscopic positive surgical 
margins that suggested that their presence was 
not related necessarily to residual disease (23, 24). 
Therefore, according to current scientific knowl-
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edge, the presence of positive surgical margin at 
post-operatory of partial nephrectomy is still be-
ing highly debated, and should not be used as the 
only or the main indicator of efficiency of onco-
logic surgery (25).

 Differently of other series, such as Carnei-
ro et al., that demonstrated a significant increase 
of renal complexity and size of tumor, as well as 
endophytic cases in later groups (7), in our study 
we have not identified any difference of nephrom-
etry between the two phases, except by the tumor 
size, where it was observed an increase at P2 as 
well as more endophytic cases.

 At Gill et al. series, evaluation of progression 
of renal function in three different moments in the 
same patient showed in the last patients submitted 
to laparoscopic partial nephrectomies a lowering of 
medium glomerular filtration rate (GFR) of 11% (4). 
In our series, there were no significant alterations 
of GFR regardless the moment, demonstrating the 
safety of functional preservation (Table-1).

 Similar to the study of Khalifeh et al., TRI-
FECTA rate above 60% was reached in special after 
the first 50 patients, similar to other studies, that re-
ported a short and safe learning curve (16, 26). We 
considered our results favorable to acquisition of a 
learning curve without compromising the final re-
sults; however, we agree that it is necessary more 
30 or 40 cases to reach stable and consistent results 
and mastering the technique (16, 26). And as quoted 
by Larcher et al., after 150 patients it is not observed 
any additional improvement of ischemia time (27).

 At multivariate analysis, the independent 
factors of TRIFECTA included the experience of 
the surgeon and the size of the tumor. Therefore, 
we suggest that in the beginning of the learning 
curve tumors with lower volume and lower neph-
rometry must be selected, although in the last as-
pect in our series that fact was not observed.

 It is important to highlight that this study 
has some limitations. This is a small series with a 
short follow-up period compared to some already 
published in big centers of developed countries.

CONCLUSIONS

 This study demonstrated that the transi-
tion from open nephrectomy to robot-assisted 

without learning laparoscopic nephrectomy is 
safe, with satisfactory functional and oncologic 
results since the beginning (TRIFECTA). Increased 
experience lead to a higher proportion of patients 
operated with zero ischemia and TRIFECTA.

ABBREVIATIONS

LPN = laparoscopic partial nephrectomy
RAPN = robot-assisted partial nephrectomy
BMI = body mass index
NSS = nephron sparing surgery
IT = ischemia time
HIT = hot ischemia time
Hb = Serum Hemoglobin
Ht = Hematocrit
GFR = Glomerular filtration rate
ASA = Classification of physical status of the 
“American Society of Anesthesiologists”
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COMMENT

Do you have a piece of work that might be 
appreciated by many experts all over? Make sure it 
was Ethics Committee appreciated and just take a 
weekend of work and make a competitive manus-
cript, the very first step to get published.

If you really understand something, you 
must be able to explain it in an easy way, and that is 
our challenge when compiling experience on “how 
to write a manuscript” without overkilling yourself.

This guide will make possible to easily trans-
form your “idea”, study, thesis in a science “brick” 
or “cell” as we are more at the biological side, as the 
smallest structural and functional unit of the who-
le body of knowledge on every topic, accessible to 
other scientists all over the globe.

TO THE POINT

TITLE: Straight message that hooks the rea-
der. Can be a disrupting question or even an answer. 
Be creative – it really matters. 

ABSTRACT: a mini manuscript with the es-
sentials in structured 250 words. It is easier to make 
it unstructured in case you need, than the opposite. 
Purpose/Methods/Results/Conclusions.

MANUSCRIPT OVERVIEW

In the Surgery/Urology field usually 3000 
words is the rule, distributed in the percentages be-
low:

INTRO: 10 % - 3 paragraphs right to the 
point – not a discussion, never longer. 

METHODS: 20 - 30 % - may vary according 
to the methodology density/complexity. 

RESULTS: 20 - 30 % - may vary according 
to results density/complexity.

DISCUSSION: 20 – 30 % - perspective rela-
ted to the literature.  

CONCLUSION: 1 paragraph, just a message, 
maybe the Discussion last paragraph.

MANUSCRIPT IN DETAIL

INTRODUCTION: 3 paragraphs (less is more 
– introduction is not a discussion). 

Paragraph 1- Shows the issue relevance / 
impact – prevalence, morbidity, mortality. 

Paragraph 2- Identifies the “GAP” or what 
is unknown (the study Justification). 

Paragraph 3- Fills de “GAP”, usually des-
cribes the study hypothesis/objectives.  

METHODS: usually 6 to 9 paragraphs.
Like in a cake recipe the reader should be 

able to replicate your study. Describe in a chrono-
logical sequence, keep to the essential steps. Rely 
on previous papers and keep to brief descriptions. 
Everything you have before putting the plan in prac-
tice belongs to methods.

RESULTS: usually 6 to 9 paragraphs.
Everything you obtain after putting in prac-

tice what were planned belongs to results. Tables and 
figures illustrate the story (complement never repe-
at). A chronological description is usually adequate.

Quick beginners guide and tips on how to write a manuscript
______________________________________________________________________________________________

Leonardo Oliveira Reis 1, 2

1 UroScience, Departamento de Urologia, Universidade de Estadual de Campinas – Unicamp, Campinas, SP, 
Brasil; 2 Disciplina de Urologia, Pontifícia Universidade Católica de Campinas - PUC - Campinas, SP, Brasil
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Initial results are usually those that charac-
terize the environment, the cohort and is essential 
to define study representativeness and applicabi-
lity, before showing what was found in fact (i.e. 
Table-1, demographics). Just show data – never dis-
cuss in the results section. If too much data, think 
about organizing in different scopes, making more 
than one paper.

DISCUSSION: usually 6-9 paragraphs.
Paragraph 1: Describe the message in your 

results. While in the RESULTS section you showed 
the numbers, tables, graphics, p values, etc.; you 
will now give it an interpretation, a description of 
what you found: what increased, decreased, kept 
stable? How strong/ big was it? Then develop the 
following:

How the study/results interact with what is 
already published? In which aspects it confirms (or 
which studies your data supports), confronts (which 
studies your data might refute) or adds to previous 
data/studies (in which aspects it is new)?

Last Paragraph: Recognize the study limi-
tations and show clinical implications, future pers-
pectives. 

CONCLUSION: 1 Paragraph: Expand the ti-
tle… to give your message. Obviously supported by 
your results only. Avoid overstatements (don’t tell 
what was not showed/ supported by your results).

REFERENCES: Have read the best evidence 
available on the topic you are writing and keep the 
essential and UpToDate works as references. Avoid 
using review articles cause might bypass the real 
authors that built the “bricks” you might be using.

LAST WORDS

Keep the habit of reading papers, looking 
deep in their skeleton or structure and doesn’t mat-
ter how much experience you have, just follow the 

above-mentioned steps and put your study or the-
sis in perspective. Usually less is more and every 
assumption you make must be substantiated by 
facts/data (1). Know that your audience is made of 
editors, reviewers, readers, scientists and remem-
ber, the main challenges in this game are to: 

Write a clear, easy, informative and en-
joyable text.

Be honest and transparent.
With that you will convince the editor and 

reviewers about the importance of your manus-
cript and hook the reader’s attention with your 
published paper, elevating the chances of acting 
as one fundamental “brick” in the wilderness of 
scientific building.

In this enjoyable process you will perceive 
that paper structures vary with hyper- and hypo-
trophy segments and eventual “appendices” ac-
cording to the strategy/methodology. When you 
become proficient in seeing the papers’ skeleton 
through the “soup of words”, is time to the next 
step, the quality control by using specific repor-
ting guidelines, checklists and quality control ac-
cording to the study type at <https://www.equa-
tor-network.org/> (2). 

Good luck, respect others ideas, believe in 
yourself, and remember, beyond the academic are-
na resilience is one of the most important qualities.
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INTRODUCTION

Background
 Kaposi’s Sarcoma (KS) is a reticuloendothe-

lial system tumor, that may involve the skin, muco-
sa and viscera (1). It can be considered a malignant 
vasoformative neoplasia with endothelial prolifera-
tion and spindle cell formation on histologic exa-
mination. In recent years, there have been several 
changes in our understanding of KS, including its 
evolving epidemiology, pathogenesis, new clini-
cal presentations and associations, descriptions of 
new histologic variants, and the emergence of no-
vel biomarkers with promising targeted therapeutic 
agents (2). Despite these advances, KS remains the 
most prevalent malignancy among patients with 
acquired immune deficiency syndrome (AIDS), 
being related with drugs or transplant-associated 
immunosuppression. To our knowledge, this di-
sease has a tight link to Human Herpesvirus 8 
(HHV-8) infection, also known as KSHV (Kaposi 
Sarcoma-associated Herpes Virus). KS can occur 
in five different epidemiologic-clinical settings: 
AIDS-related (also known as epidemic), iatrogenic 
(iatrogenic immunodeficiency, such as that seen in 
organ transplant recipients), endemic (commonly 
in sub-Saharan Africa in individuals seronegative 
for human immunodeficiency virus, HIV), Clas-
sic (also known as sporadic KS) and MSM (man 
who have sex with man) without HIV infection, 

who are young or middle aged, not immunocom-
promised (3, 4). The epidemiology suggests that 
this cancer had an origin independent of HIV, as 
well as a directed search of DNA led to the disco-
very of KSHV involvement in the pathogenesis of 
KS (5). Actually, it is known that a combination 
of KSHV infection and impaired host immunity 
might be responsible for KS. However, although 
AIDS related KS and iatrogenic KS are associated 
with well defined immunodeficiency, the impaired 
immune function in classic KS (related to ‘immu-
nosenescence’, as an ageing immune system) and 
endemic KS (related to chronic infection and mal-
nutrition) is not exactly characterized. In addition, 
KSHV can cause: I) two lymphoproliferative di-
sorders, represented by the primary effusion lym-
phoma (PEL) (6) and the multicentric Castleman 
disease (MCD) (7), II) an inflammatory syndrome 
called KSHV inflammatory cytokine syndrome.

 Whit regard to the clinical presentation, 
each recognized variant has different manifesta-
tions and different visceral involvement. It has been 
estimated that KS confined to the penis is uncom-
mon and is more often observed in patients with 
AIDS (8), representing the first manifestation of KS 
in approximately 2 to 3% of HIV-positive patients. 
Otherwise, up to 20% of these patients may develop 
genital lesions in the course of the systemic disease 
(9, 10). Even more rare primary KS of the penis may 
be in case of HIV seronegative patients.

Primary penile Kaposi’s sarcoma in HIV-seronegative 
patient: a case report and literature review
______________________________________________________________________________________________

Gianmartin Cito 1, Roberto Di Costanzo 1, Simone Morselli 1, Andrea Cocci 1, Raffaella Santi 2, Gabriella 
Nesi 2, Alessandro Natali 1, Andrea Minervini 1, Marco Carini 1, Fabrizio Travaglini 1

1 Department of Urology, Careggi Hospital, University of Florence, Florence, Italy; 2 Pathology Section, 
Department of Health Sciences, University of Florence, Florence, Italy

Vol. 46 (5): 825-842, September - October, 2020
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 The aim of this study is to describe an 
uncommon clinical presentation of genital KS in 
HIV-seronegative man and to perform a narrative 
literature review of the cases described to date.

Epidemiology
 KS, first described by Moritz Kaposi in 

1,872, is a rare neoplasm that origins from the 
endovascular cells in a multifocal way-This enig-
matic infrequent malignant disease has since re-
ceived much resonance after the AIDS epidemic 
in the early 1980s, with an incidence of classic 
KS ranged from 0.01 per 100.000 person years for 
the UK and 0.2 per 100.000 person years for the 
USA. However, currently, the incidence of KS is 
reported to be 200-fold higher in recipients of 
solid organ transplants, known as iatrogenic KS 
form, rather than in the general population (11). 
The incidence of KSHV in south Africa is very 
high, reaching >90% in some population, while 
in Europe prevalence is 20-30%, in Asia and USA 
is <10% (3). In the Early 1980s with the onset of 
AIDS emergency, one of the first sign was the rise 
of KSHV infections. Indeed, a rise of KS inciden-
ce of 20.000 time in general population and 300 
times in AIDS patients was estimated compared 
to other immunosuppressed patients (12) with a 
higher rate for MSM (13). Moreover, with the in-
troduction of combination antiretroviral therapy 
(cART) the incidence of AIDS related to KSHV 
decreased considerably (14).

Physiopathology
 KSHV is a large double-stranded DNA 

herpesvirus with a protein covering by an ico-
sahedral capsid, surrounded by tegument and 
enclosed in a lipid envelope derived in part from 
the cell membrane. Different glycoproteins in 
the viral envelope interact with cell type specific 
cellular entry receptors such as integrins (inclu-
ding α3β1, αVβ5 and αVβ3), the cystine-gluta-
mate transporter xCT, heparan sulfate and the 
tyrosine protein kinase receptor EPHA2). KSHV 
can infect several different cell types, including 
endothelial cells, B cells, epithelial cells, dendri-
tic cells, monocytes and fibroblasts. Once inside 
the cell and after uncoating the virus genome 
enter in the nucleus where enter in lantecy pha-

se as episome and undergoes sporadic bouts of 
lytic reactivation (15). Virus can induce latency 
in human B cells and endothelial cells, as others 
Herpes virus. During the latent state expresses 
the latency locus, which includes ORF71 (who 
encoding viral inhibitory protein vFLIP), ORF72 
(encoding vCyclin), ORF73 (encoding latency-
associated nuclear protein (LANA)), ORFK12 (en-
coding the kaposins, which are signalling pro-
teins) and several microRNAs (miRNAs) (16, 17). 
The latent genes expressed can promote tumorige-
nesis supporting the survival of the infected cell. 
Indeed, vFLIP protein activates I  κB kinase 1 (IKK1) 
to stimulate the nuclear factor  κB (NFκB) pathway 
to increase cell survival, viral miRNAs inhibit 
apoptosis. Finally, miRNAs also promote endothe-
lial cell reprogramming, and induces the migration 
and invasion of endothelial cells and vFLIP pro-
motes vascular proliferation. The reactivation from 
the latency is determined by different stimuli that 
are not well defined. During this phase, the virus 
induces, at first the expression of Immediate  early 
(IE) genes than, Delayed  early (DE) genes. Similar 
to the protein products of latency genes, the pro-
tein products of lytic genes can contribute to tu-
morigenesis. The products of those genes (such as 
vIL 6) can induce pro inflammatory and angiogenic 
factors, including vascular endothelial growth 
factor (VEGF) and platelet derived growth factor 
(PDGF) (18, 19). In order to survive and to induce 
cell survival and cell proliferation, KSHV modu-
late many host cell signaling pathways, inclu-
ding the phosphoinositide 3 kinase (PI3K)-AKT-
-mTOR pathway, the mitogen activated protein 
kinase (MAPK) pathway and the NFκB pathway. 
KSHV encode also genes with the capacity to 
inhibit host immune respond. K3 and K5 are lytic 
genes that encode modulator of immune recog-
nition 1 (MIR1) and MIR2 both of which inhibit 
major histocompatibility complex (MHC) class I 
antigen presentation to prevent the immune sys-
tem. KSHV homologues of interferon regulatory 
factors (IRFs), viral IRFs (vIRFs), are lytic proteins 
that inhibit type I interferons. KSHV also enco-
des three CC chemokine ligands (CCLs, formerly 
known as vMIPs): vCCL 1 (encoded by ORFK6), 
vCCL2 (encoded by ORFK4) and vCCL3 (encoded 
by ORFK4.1), which can negatively regulate in-
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flammation. Finally, the KSHV K14 gene encodes 
for a viral OX2 (vOX2), an immunoglobulin su-
perfamily member with homology to the cellular 
OX2 membrane glycoprotein (OX2, also known 
as CD200) that binds to the receptor CD200R and 
suppressed neutrophil activation, decreased CCL2 
(also known as MCP1) and IL 8 production and 
inhibited oxidative burst in neutrophils stimula-
ted to undergo phagocytosis.

Clinical presentation
 The behavior of the disease varies from a 

singular lesion localized in the skin, to a fleeting 
extensive respiratory and gastrointestinal visce-
ral involvement. All variants of KS cutaneous 
lesions usually present as multiple, pigmented, 
raised or flat, painless that do not blanch. Classic 
variant (also known as sporadic KS) is typically 
confined to lower limbs with few lesions. Vis-
ceral and mucosal disease is rare and usually 
occurs in the gastrointestinal tract. Endemic 
is a typical manifestation of African children 
often present with multiple lymph nodes with 
lymphoedema and a very aggressive natural 
history of the disease, including visceral dise-
ase. AIDS-related is characterized by multiple 
cutaneous lesions on the limbs, trunk and face. 
Mucosal lesions, such as oral lesion, are com-
mon (identified in 20% of patients) and visceral 
involvement is seen in 15% of patients. Related 
with Iatrogenic immunodeficiency, such as in 
organ transplantation. Often presents as cuta-
neous KS lesions but both mucosal and, rarely, 
visceral disease can occur. Finally, in MSM pa-
tients the clinical manifestations included le-
sions that can occur at any skin sites, usually 
few. Visceral and mucosal disease is rare (3). 
Regarding visceral involvement, organ lesions 
are uncommon (in one study, only 15% of 469 
patients had visceral lesions upon diagnosis 
with AIDS related KS) (20). Gastrointestinal and 
pulmonary lesions are more present in AIDS-
related KS. Pulmonary lesions present with 
dyspnea, dry cough and sometimes hemopty-
sis, with or without fever, are life threatening. 
These lesions typically appear as a diffuse re-
ticule nodular infiltrate and/or pleural effusion 
on chest radiography. Gastrointestinal lesions 

are usually asymptomatic, but may bleed or 
cause obstruction, and their presence is usually 
confirmed at endoscopy. However, CT scans, 
bronchoscopy and endoscopy are not warran-
ted in patients unless they present symptoms 
indicative of visceral lesions (3). When there 
is clinical suspicion of KS, a biopsy sample is 
taken to confirm the diagnosis histologically. 
Pathologic diagnosis can often be made using 
conventional hematoxylin and eosin (H&E) and 
it shows some characteristic features such as, 
vascular proliferation in the dermis, an incre-
ased number of vessels without an endothelial 
cell lining, the presence of extravasated blood, 
spindle cells express endothelial markers and 
are considered to be the KS tumor cell (CD34, 
LYVE1 and VEGF receptor 3) (3). As concerned 
the therapy in patients with forms of KS when 
immunosuppression is potentially reversible, 
the first line approach is to bolster the immune 
system. IFNα and alitretinoin (a retinoid pan-
agonist receptor), are approved for AIDS related 
KS, as KSHV directed therapy (3). Otherwise, 
regarding the management of genital KS, no 
specific therapy has been described to date.

CASE DESCRIPTION

 A 71-year-old heterosexual, Caucasian 
man, referred to our department for the pre-
sence of penile neoformation appeared from 
at least 6 months. At the clinical examination, 
a 0.6mm x 0.6mm x 0.3mm red painless ra-
dish nodule hemangioma-like was found on 
the gland near the frenulum (Figures 1A and 
1B). He did not complain penile bother nor 
there were palpable inguinal lymph nodes. His 
past medical history reveled only hypertension 
and hyperuricemia under treatment. The uri-
ne analysis and blood laboratory tests showed 
normal results. The urine culture was negative 
for Neisseria Gonorrhoeae, Trichomonas Vagi-
nalis, Ureaplasma Urealitycum, Mycoplasma 
hominis, Mycoplasma Genitalium, Clamydia 
Trachomatis. The enzyme-linked immunoassor-
bant assay (ELISA) sierology was negative for 
Troponema pallidum and HIV 1-2 infections. A 
complete surgical excisional biopsy of the lesion 
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A B

C D

Figure 2 - Penile biopsy showed a dermal tumor constituted by intersecting fascicles of spindle cells, arranged around slit-
like vascular spaces admixed with numerous extravasated red blood cells and scattered inflammatory cells (A). At higher 
magnification, spindle cells exhibited mild to moderate atypia (B). Neoplastic cells stained positively for CD34 (C) and HHV-8 (D).

Figures 1 A and B - Red painless radish nodule hemangioma-
like on the gland near the frenulum.

was performed, with margin control (Figure-2). 
The histopathological examination showed a der-
mal tumor constituted by intersecting fascicles 
of spindle cells, arranged around slit-like vascu-
lar spaces admixed with numerous extravasated 
red blood cells and scattered inflammatory cells. 
The immunohistochemical staining evidences for 
HHV-8 both in the stromal cells and in the en-
dothelial ones. In addition, the spindle cells were 
positively stained for CD31, CD34, and negatively 
for AE1, AE3, CITO-B, P63, ACTINA A4. These 
clinical and histopathological findings were com-
patible with a typical KS variant. Therefore, com-
puted tomography (CT) of the abdomen and chest 
was scheduled, not showing any visceral involve-
ment. The 3-months follow-up visit demonstrated 
the complete remission of the pathology without 
recurrences (Figure-3).

DISCUSSION

Literature review
 An English-language literature research 
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was conducted, focusing on the cases of penile 
KS in HIV positive and negative patients (Ta-
ble-1). Two different authors (GC. and R. DC.) 
independently searched Medline, Scopus and 
PubMed databases using a single query in order 
to identify all the previous reports describing 
the diagnosis, clinical presentation, histolo-
gical findings, therapy and recurrence rate of 
penile KS. The following terms were included: 
((penile) OR penis) AND Kaposi’s sarcoma) AND 
HIV. Finally, considering the period from 1985 
to date, a total of 33 KS cases associated with 
KSHV, with penis as the only manifestation 
site of the disease, were found in literature. KS 
usually affects patients between the fifth and 
eighth decade of life living on the Mediterrane-
an coastal areas where the HHV-8 infection is 
widespread. In the KS cases found in literature, 
patient’s average age was 55.7 years (range 26-
78 years). As showed by epidemiological evi-
dences that highlight the strong link between 
the disease pathogenesis and HHV-8 infection, 
most of the patients with penile KS resulted po-
sitive for serology HHV-8 research. Equally, the 
histopathological examination found typical 
features of KS (Table-2). Since it was descri-
bed a high HHV-8 sero-prevalence in indivi-
duals with high risk sexual activity, including 
homosexual, a focus on sexual behaviors are 

mandatory. However, according to our case, 
only few patients referred to have risk sexual 
intercourse (21-23). As concerned to the im-
munological status, three patients with isolated 
penile KS reported an immunosuppression HIV 
related (23, 24). The lesions described are defi-
nitely variable for manifestation, (nodule (23, 
25-39), papular (22, 34, 40-44), ulcerated (27, 
39, 45), granulomatous (21), verrucous (46) di-
mension 0-5mm (24, 31-33, 35, 40, 42, 43, 47), 
>6mm (21, 26, 28, 30, 34, 36, 37, 40-42,46), 
site (gland (21-23, 25, 26, 28-45, 48), coronal 
sulcus (22, 26, 29, 37, 40, 44, 45), prepuce (24, 
47, 49), penilshaft (27, 46, 48), scrotum (23), 
frenulum (30)), color (reddish (23, 25-27, 29, 
32, 34, 36, 40, 44, 45, 49), purplish (23, 29, 
30, 33, 39, 41, 42, 43,), bluish (30, 42), skin 
colored (24), dark brown (48), number (single 
(26-28, 30-33, 35, 36, 38, 39, 41-43, 45, 47, 49) 
to multiple (21-25, 29, 34, 37, 40, 44, 46, 48,) 
and symptomatology (asymptomatic, painfull 
(45)). The most frequently involved site is the 
glans, sometimes in associations with swelling 
and lymphatic edema due to massive involve-
ment and the most common manifestation is 
a nodular reddish or purplish lesion, single or 
multiple, sometimes ulcerated too. Lesions may 
also involve the foreskin, the coronal sulcus, or 
the meatus. In this last case urinary obstructive 
symptoms may occur. The involvement of the 
shaft is rare, usually being related to lesions 
located on the glans or coronal sulcus. Notably, 
the lesion observed in our patient was a sin-
gle red radish pedunculated hemangioma-like 
lesion of the gland next to the frenulum. To our 
knowledge, this atypical clinical presentation is 
similar to others described in literature. Indeed, 
other comparable lesions described in literature 
varied from a red purple nodule, or radish 5mm 
papule in diameter of gland to a 1mm nodule 
next of the meatus. Nevertheless, it remains a 
rather infrequent manifestation because of its 
appearance, that could simulate a benign pe-
dunculated lesion of vessels. According to other 
cases in literature, our case refers to an immu-
nocompetent HIV-seronegative patient. The-
refore, similar cases although rare, could not 
be infrequent. However, the management of 

Figure 3 - Clinical examination revealed the complete 
remission of the pathology.
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Table 1 - Data of patients with Kaposi’s Sarcoma.

REFERENCE PATIENT 
AGE

SEXUAL 
RISK

IMMUNODEPRESSION HIV+ HHV CLINICAL FEATURES

Case of classic Kaposi 
sarcoma of the penis 
successfully treated with 
radiotherapy.
Kuriyama, et al. (21)

65 NO NO NO HHV-8 asymptomatic reddish 
nodules on the glans penis

Kaposi’s sarcoma: An 
unusual penile lesion in a 
HIV negative patient. 
De Rose, et al. (22)

75 NO NO NO HHV-8  painful ulcerated red lesion 
on the glans that stretched 
from the urethral meatus to 

the coronal skin

Topical imiquimod 5% as 
a treatment for localized 
genital Kaposi’s sarcoma 
in an HIV-negative man: a 
case report. 
Fairley, et al. (23)

43 YES NO NO HHV-8 two fleshy granulomatous 
lesions on the glans and 

corona of the penis, 5–6 mm 
in diameter

Penile Kaposi’s sarcoma 
in a HIV negative HHV-8 
positive man. 
Kampantais, et al. (24)

50 NO NO NO HHV-8  0,5 cm in size on the inner 
layer of the prepuce

Isolated penile Kaposi’s 
sarcoma in a HIV-positive 
patient stable on treatment 
for three years. 
Lebari, et al. (25)

40 NO YES YES HHV-8  two skin-coloured KS 
lesions on the prepuce of the 

penis, 5mm 
in diameter on the inner layer 

of the prepuce

Kaposi Sarcoma of the 
Penis in an HIV-Negative 
Patient. 
Cecchi, et al. (26)

52 NO NO NO IgG 
NEGATIVE 
PER HHV-8

translucent, domeshaped, 
reddish nodule on the glans 

penis near the coronal 
sulcus. 8 mm in diameter

Primary Kaposi Sarcoma 
of Penis in HIV Negative 
Patient.
Karami, et al. (27)

47 YES NO NO HHV-8  papular indurate glandular 
and subcoronal multiple 

lesions

Kaposi’s Sarcoma of 
the Penis as an Initial 
Urological Manifestation 
of AIDS A Report of Two 
Cases. 
Angulo, et al. (28)

28 YES YES YES HHV-8  growing red-purple nodule 
on his glans penis
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Kaposi’s Sarcoma of 
the Penis as an Initial 
Urological Manifestation 
of AIDS A Report of Two 
Cases. 
Angulo, et al. (28)

26 YES YES YES HHV-8  multiple cutaneous lesions 
in the penis, scrotum, right 

calf and leg 

Penile Kaposi’s sarcomas 
in a circumcised and HIV-
seronegative patient. 
Gonen, et al. (29)

55 NO NO NO not use 
HHV-8 test 
on patient

 two reddish papules,5 
mm in diameter on coronal 
sulcus near the frenulum 

and 2 mm in diameter on the 
glans 

Primary Classic Kaposi’s 
Sarcoma of the Penis in an 
HIV-Negative Patient. 
Kim, et al. (30)

68 NO NO NO HHV-8  ulcerated dark reddish 
nodule on the penile shaft 

Isolated Kaposi Sarcoma 
in two HIV negative 
patients. 
Seleit, et al. (31)

34 NO NO NO HHV-8 The nodule was (1x1 cm) 
in size, on the glans penis 
lateral to urethral meatus 

Exclusive penile Kaposi’s 
sarcoma: report of an HIV-
negative man successfully 
treated with radiotherapy. 
Zargari, (32)

71 NO NO NO HHV-8  oedematous penis with 
purplish macular lesions 

over the glans penis and a 
few reddish small nodules on 

the coronal sulcus

Kaposi sarcoma of the 
penis in an  HIV-negative 
patient Sarcoma de Kaposi 
de pênis em paciente HIV 
negativo. 
Guevara, et al. (33)

48 NO NO NO HHV-8  The lesion was a purple 
color papule over the glans 
near the urethral meatus, 
measuring approximately 

1cm

Kaposi sarcoma limited to 
glans penis. 
Conger K, et al. (34)

67 N/A N/A N/A N/A Single purplish slightly 
raised nodule (Ø 10 mm) on 
the glans near the frenulum

Kaposi sarcoma limited to 
glans penis. 
Conger, et al. (34)

55 N/A N/A N/A N/A Single painless bluish wart-
like lesion on the frenulum

Kaposi’s sarcoma of penis.  
Maiche, et al. (35)

70 N/A N/A N/A N/A Single nodule (Ø 5 mm) on 
the glans; local swelling



832832

IBJU | EXPERT OPINION

Disseminated Kaposi’s 
sarcoma that is not 
associated with acquired 
immunodeficiency 
syndrome in a bisexual 
man. 
Marquart, et al. (36)

44 N/A N/A NO N/A Single red-brown nodule (Ø 
5 mm) on the glans

 Kaposi’s sarcoma of the 
conjunctiva.  
Jaimowich, et al. (37)

74 N/A N/A N/A N/A Single painless, firm, smooth 
and purple nodule (Ø 5 mm) 
on the glans near the meatus

Spontaneous healing of 
Kaposi’s angiosarcoma of 
the penis. 
Casado, et al. (38)

77 N/A N/A N/A N/A Six red smooth papulo-
nodules (Ø 3–7 mm) on the 
glans and inner aspect of the 

foreskin

Kaposi’s sarcoma of the 
penis. 
Zambolin, et al. (39)

47 N/A N/A NO N/A Single brown pedunculate 
lesion on the inner aspect 
of the prepuce near the 

frenulum

Radiation therapy for 
classic Kaposi’s sarcoma 
presenting only on the 
glans penis. 
Lands, et al. (40)

54 N/A N/A NO N/A Multiple blue-purple to 
brown macules and papules 

(Ø 2–6 mm) on the glans

Radiation therapy for 
classic Kaposi’s sarcoma 
presenting only on the 
glans penis. 
Lands, et al. (40)

50 N/A N/A NO N/A Maroon linear growth (8 
mm) on the glans

Kaposi sarcoma limited to 
the glans penis. 
Myslovaty, et al. (41)

70 N/A N/A NO N/A Single purplish, slightly 
raised nodule (Ø 5 mm) on 

the glans

Primary classic Kaposi’s 
sarcoma of glans penis – 
appearance on magnetic 
resonance imaging.
Guy, et al. (42)

69 N/A N/A NO N/A Single smooth reddish-violet 
nodule on the glans (Ø 15 

mm)

Purplish penile papule 
as a presenting sign 
of Kaposi’s sarcoma. 
Grunwald, et al. (43)

75 N/A N/A NO N/A Single, non-tender, purplish 
papule (Ø 5 mm) on the 

glans
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Kaposi’s sarcoma limited 
to the penis treated with 
cobalt-60 radiotherapy.
Ruszczack, et al. (44)

78 N/A N/A NO N/A Multiple dome-shaped 
violaceous and crusted 

nodules (Ø 5–10 mm) on the 
glans, coronal sulcus and 

foreskin; massive oedema of 
distal shaft

Primary Kaposi’s sarcoma 
of the glans penis.
Koyuncuoglu, et al. (45)

52 N/A N/A NO N/A Single painless nodule on 
the glans

Adult genitourinary 
sarcomas: a report of 
seventeen cases and 
review of the literature. 
Berkmen, et al. (46)

55 N/A N/A N/A N/A Single purplish ulcerated 
nodule on the glans 

Adult genitourinary 
sarcomas: a report of 
seventeen cases and 
review of the literature. 
Berkmen, et al. (46)

60 N/A N/A N/A N/A Single purplish ulcerated 
nodule on the glans 

A case of classical 
Kaposi’s sarcoma of the 
penis showing a good 
response to high energy 
pulsed carbon dioxide 
laser therapy. 
Chun, et al. (47)

54 N/A N/A NO N/A Multiple, dark-brownish 
plaques on the glans and 

shaft

Penile Kaposi’s sarcoma 
preceded by chronic penile 
lymphoedema. 
Schwartz, et al. (48)

45 N/A N/A NO N/A Lymphoedema followed 
by onset of two verrucous 

lesions on the glans and on 
the ventral shaft (Ø 30 mm) 

2.5 years later

Penile Kaposi’s 
sarcoma in a human 
immunodeficiency virus-
seronegative patient.
Kavak, et al. (49)

43 N/A N/A NO N/A Two reddish and smooth 
papules (Ø 4 mm) on the 
glans and coronal sulcus
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Table 2 - Treatment, histopathological findings and recurrence of patients with KS.

REFERENCE HISTOLOGY TREATMENT RECURRANCE RECURRENCE 
FEATURE

RECURRENCE 
THERAPY

Case of classic 
Kaposi sarcoma 
of the penis 
successfully 
treated with 
radiotherapy. 
Kuriyama, et al. 
(21)

slit-like spaces 
filled with red blood 
cells and extensive 

proliferation of 
spindle-shaped cells

4-MV X-ray 
radiotherapy, a 
total of 60 Gy. 

NO  N/A  N/A

Kaposi’s sarcoma: 
An unusual penile 
lesion in a HIV 
negative patient.
De Rose, et al. 
(22)

groups of spindle 
cells, extravascular 
erythrocytes, and 

macrophages filled 
with hemosiderin 

subtotal 
circumcision 
and a glans 

biopsy 

NO  N/A  N/A

Topical imiquimod 
5% as a treatment 
for localized 
genital Kaposi’s 
sarcoma in an 
HIV-negative man: 
a case report. 
Fairley, et al. (23)

spindle-cell 
proliferation. High 

cellularity and 
mitoses. Vascular 

spaces and capillaries 
with some red blood 

cells entrapped 
between spindle cells

 cryotherapy; 
At week 8 
imiquimod 
5% cream 

for a total of 
six weeks of 
treatment.

NO  N/A  N/A

Penile Kaposi’s 
sarcoma in a HIV 
negative HHV-8 
positive man.
Kampantais, et al. 
(24)

classical Kaposi’s 
sarcoma

excision NO  N/A  N/A

Isolated penile 
Kaposi’s sarcoma 
in a HIV-positive 
patient stable 
on treatment for 
three years.
Lebari, et al. (25)

penile prepuce KS. excision of the 
lesion

YES  new skin-
coloured 

lesion at the 
frenulum of 

the glans 
penis, 6X6X3 

mm

 cryotherapy 
and 5% 

imiquimod 
+  surgical 
excision 
biopsy
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Kaposi Sarcoma 
of the Penis in 
an HIV-Negative 
Patient. 
Cecchi, et al. (26)

spindle-shaped 
cells intermingled 
with vascular slits 

with intra- and 
extravascular red 

blood cells

excision of the 
lesion

NO  N/A  N/A

Primary Kaposi 
Sarcoma of Penis 
in HIV Negative 
Patient.
Karami, et al. (27)

 N/A NO NO  N/A  N/A

Kaposi’s Sarcoma 
of the Penis as an 
Initial Urological 
Manifestation of 
AIDS A Report of 
Two Cases.
Angulo, et al. (28)

KS NO NO  N/A  N/A

Kaposi’s Sarcoma 
of the Penis as an 
Initial Urological 
Manifestation of 
AIDS A Report of 
Two Cases. 
Angulo, et al. (28)

KS NO NO  N/A  N/A

Penile Kaposi’s 
sarcomas in a 
circumcised and 
HIV-seronegative 
patient. 
Gonen, et al. (29)

vascular lesions 
with spindle cell 
proliferation and 
increased mitotic 

activity. Vascular clefts 
with blood elements. 
Atypical spindle cells 

are organized as 
interlacing bundles 
with extravascular 

erythrocytes scattered 
around

excision of the 
lesion

NO  N/A  N/A

Primary Classic 
Kaposi’s Sarcoma 
of the Penis in 
an HIV-Negative 
Patient.
Kim, et al. (30)

spindle cells scattered 
between collagen 
bundles and small 

vascular proliferation 
(CD31-cd34 +)

circumcision NO  N/A  N/A
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Isolated Kaposi 
Sarcoma in two 
HIV negative 
patients. 
Seleit, et al. (31)

 Confirmatory 
immunohisto. 

chemical staining for 
CD 34 antibody was 
done and reve. aled 
positive staining for 
endothelial cells and 

malignant spindle 
shaped cells

excision NO  N/A  N/A

Exclusive penile 
Kaposi’s sarcoma: 
report of an HIV-
negative man 
successfully 
treated with 
radiotherapy. 
Zargari, (32)

 proliferation of 
spindle cells forming 
slit-like structures in 

the dermis, compatible 
with typical Kaposi’s 

sarcoma

radiotherapy 
with 3000 rad 
fractionated in 
10 consecutive 

days. 

NO  N/A  N/A

Kaposi sarcoma 
of the penis in 
an  HIV-negative 
patient Sarcoma 
de Kaposi de 
pênis em paciente 
HIV negativo. 
Guevara, et al. 
(33)

proliferation and 
fascicles of spindle 

cells associated with 
angiogenesis 

  N/A  N/A  N/A

Kaposi sarcoma 
limited to glans 
penis. 
Conger, et al. (34)

N/A Local excision YES Onset of a 
new lesion on 
the toe after 1 

year

N/A

Kaposi sarcoma 
limited to glans 
penis. 
Conger, et al. (34)

N/A Local excision NO No recurrence 
after 5 years

N/A

Kaposi’s sarcoma 
of penis.  
Maiche, et al. (35)

N/A Local excision YES Local 
recurrence 

after 1.5 years; 
no further 

recurrences 
after 3 years

N/A
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Disseminated 
Kaposi’s 
sarcoma that is 
not associated 
with acquired 
immunodeficiency 
syndrome in a 
bisexual man. 
Marquart, et al. 
(36)

N/A Local excision + 
IFN-ř 

YES Onset of three 
new lesions 

on the toe, the 
thigh and the 
knee after 2 

years

N/A

 Kaposi’s sarcoma 
of the conjunctiva.  
Jaimowich, et al. 
(37)

N/A Not performed YES Spontaneous 
regression of 
the primary 
lesion and 
onset of a 

new lesion on 
the back after 

7 months; 
new lesions 
on both legs 
and in the 

conjunctiva 
after 1 year

N/A

Spontaneous 
healing of 
Kaposi’s 
angiosarcoma of 
the penis. 
Casado, et al. (38)

N/A Not performed YES Spontaneous 
regression of 
the primary 
lesions after 
1 year; no 

recurrences 
after 1.5 years

N/A

Kaposi’s sarcoma 
of the penis. 
Zambolin, et al. 
(39)

N/A Circumcision NO No 
recurrences 

after 10 
months

N/A

Radiation therapy 
for classic 
Kaposi’s sarcoma 
presenting only 
on the glans 
penis. 
Lands, et al. (40)

N/A Radiation 
therapy

NO No 
recurrences 

after 1.5 
months

N/A
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 Radiation therapy 
for classic 
Kaposi’s sarcoma 
presenting only 
on the glans 
penis. 
Lands, et al. (40)

N/A Radiation 
therapy

NO N/A N/A

Kaposi sarcoma 
limited to the 
glans penis. 
Myslovaty, et al. 
(41)

N/A Local excision NO No 
recurrences 

after 6 months

N/A

Primary classic 
Kaposi’s sarcoma 
of glans penis 
– appearance 
on magnetic 
resonance 
imaging.
Guy, et al. (42)

N/A Local excision YES Onset of new 
lesions on 
the lower 

extremities 
after 2 years

N/A

Purplish penile 
papule as a 
presenting sign of 
Kaposi’s sarcoma. 
Grunwald, et al. 
(43)

N/A Local excision NO No recurrence 
after 2 years

N/A

Kaposi’s sarcoma 
limited to the 
penis treated 
with cobalt-60 
radiotherapy. 
Ruszczack, et al. 
(44)

N/A Radiation 
therapy

NO N/A N/A

Primary Kaposi’s 
sarcoma of the 
glans penis. 
Koyuncuoglu, et 
al. (45)

N/A Local excision NO N/A N/A

Adult genitourinary 
sarcomas: a report 
of seventeen cases 
and review of the 
literature. 
Berkmen, et al. 
(46)

N/A Local excision YES Onset of three 
new lesions on 
the shaft after 

1 year

N/A
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Adult 
genitourinary 
sarcomas: 
a report of 
seventeen cases 
and review of the 
literature. 
Berkmen, et al. 
(46)

N/A Local excision + 
chemotherapy

YES Persistence of 
slight oedema 

after 1 year

N/A

A case of classical 
Kaposi’s sarcoma 
of the penis 
showing a good 
response to high 
energy pulsed 
carbon dioxide 
laser therapy. 
Chun, et al. (47)

N/A CO2 laser 
therapy 

YES Onset of a new 
lesion on the 

dorsum of the 
left hand after 

5 months

N/A

Penile Kaposi’s 
sarcoma preceded 
by chronic penile 
lymphoedema. 
Schwartz, et al. 
(48)

N/A Local excision 
+ radiation 

therapy

 N/A  N/A N/A

Penile Kaposi’s 
sarcoma in 
a human 
immunodeficiency 
virus-seronegative 
patient. 
Kavak, et al. (49)

N/A Local excision  N/A  N/A N/A

patients with KS should include: exams to ex-
clude ongoing infectious diseases, assessment 
of patient’s immunological status, histological 
analysis following surgical biopsy and visceral 
involvement evaluation through CT or ultra-
sounds, despite it is not necessary in asymp-
tomatic patients, according to others studies 
(3). In our case, we managed it with complete 
surgical excision of the lesion, as described by 
other authors (24, 26, 28, 30, 31, 35, 36, 38-
40, 43, 44, 47, 49), with a disease recurrence 
in five cases (24, 30, 31, 36, 39) from a period 

of about 1-2 years. Other approaches described 
in literature could include radiotherapy (25, 29, 
37, 42), subtotal circumcision associated with 
biopsy (45), cryotherapy associated with 5% 
Imiquimod cream (21), excisional biopsy asso-
ciated with IFNα (32), biopsy with chemothe-
rapy (39), CO2 (48), biopsy with radiotherapy 
(46). Furthermore, in five cases no therapy was 
performed (22, 23,  33, 34), two of them for the 
spontaneous regression of the disease (33, 34). 
The clinical course of primary penile KS is va-
riable and no standardized follow-up exists to 
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date. In general, local recurrences are rare if the 
primary tumor is completely removed. In one of 
them (33) the authors refer recurrence of a new 
penis lesion after seven months, then after one 
year two lesions on both legs and one on con-
junctiva. Other cases of recurrences occurred 
for therapy with biopsy with IFNα(32) and with 
CO2 (48). Respect the management of recurrence, 
it was described only a recurrence after excisional 
biopsy (24) in which case it was treated with a 
new biopsy with radiotherapy, with no recurren-
ce. In our patient, at 6-months from surgery there 
are no signs of disease progression, although it is 
a too short follow-up period.

CONCLUSION

New-onset apparently benign lesions of 
penis in immunocompetent patients, even in 
absence of risk factors for sexually transmitted 
diseases, should be always investigated, becau-
se it could represent the first manifestation of 
primary KS in which penis could be the only 
isolated clinical presentation. The surgical ma-
nagement could represent a good therapeutic 
option, leading to disease clinical resolution 
with no further recurrence, thus providing his-
tological diagnosis.
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COMMENT

The article published by Wilks et al. (1) is a nice contemporary examination of the in vitro performan-
ce of different types of cleaning methods for uncoated urinary catheters. Their methods advance the work of 
previous studies as they used two types of artificial urine media, assessed for viable but nonculturable bacteria 
(bacteria which are just “stunned” but could still potentially cause an infection), and assessed surface struc-
tural damage. While many of the traditional methods did well and were able to eliminate culturable bacteria, 
these methods often resulted in the development of “stunned” bacteria. The 3 heat-based methods (steam, 
boiling, microwave) all changed the mechanical properties of the catheters. Ultrasonic cleaning and vinegar 
showed evidence of viable but nonculturable bacteria populations, indicating the methods were bacteriostatic. 
Detergent and water wash followed by immersion in a commercially available 0.6% sodium hypochlorite so-
lution and 16.5% sodium chloride (diluted Milton) gave consistent bactericidal results and no visible catheter 
damage.

While there is good agreement that intermittent catheterization (IC) represents the ideal method of 
managing a bladder that fails to empty, the optimal way to do IC is still a subject of controversy. The options 
around single use/multiple use, and the relative benefit of different types of catheter coatings are still deba-
ted. A recent, well done randomised trial in patients with spina bifida did not show a benefit in terms of UTI 
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the years, patients have described varied routines, 
ranging from using one catheter a week and rinsing 
it in tap water, to more complex cleaning processes 
involving vinegar, dilute bleach, freezing and micro-
waving.

Despite the promising laboratory results pu-
blished by Wilks et al, clinical studies are still needed 
to check whether diluted Milton strategy is effecti-
ve and safe for patients. Bacterial biofilm still re-
presents an important barrier for patients who reuse 
catheters (5). A general limitation of most uncoated 
PVC catheters is that they contain softeners such as 
phthalates that may put the users at risk of certain 
diseases (6). In the general population, exposure to 
some phthalate diesters is a cause of increasing con-
cern because of their potential adverse effects on the 
reproductive and endocrine systems (7).
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reduction over 8 weeks when intermittent catheters 
were reused compared to when catheters were only 
used once (35.2% vs 36.8%, p=0.877) (2). It is still 
common for patients to reuse uncoated catheters for 
IC (for example in Brazil, Canada and many develo-
ping countries), and thus the question about caring 
for reused catheters is still relevant.

Hydrophilic catheters have been introduced 
to the urological practice as an alternative to redu-
ce the risk of recurrent UTI and urethral trauma (3). 
However, associated costs are higher in comparison 
to clean intermittent catheterization (CIC), which has 
been the standard since it was proposed by Lapides 
decades ago (4). One of the most frustrating things 
for patients is the lack of information from physi-
cians about how to practically reuse catheters. In the 
neurogenic population, complex methods add an 
additional burden to a person’s daily routine. Over 
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COMMENT

Ultrasound-guided percutaneous nephrolithotomy (US-PNL) has gained popularity in many parts 
of the world in the past few years (1). It may be used in combination with fluoroscopy to reduce ionizing 
radiation exposure or replacing fluoroscopy to completely eliminate exposure to radiation during PNL (2). 
However, this technique can be challenging to learn. 

This article provides some interesting key points for those who would like to start a US-PNL pro-
gram. Despite other authors claim no different results for obese vs. non-obese patients (3), according to the 
authors, the ideal candidate to start a learning curve of US-PNL is a healthy non-obese patient whose ima-
ging demonstrates a non-staghorn calculus and at least moderate hydronephrosis. The authors described in 
details eight steps for a successful US-PNL. 

There are many advantages of the use of ultrasound in PNL and this technique should be encou-
raged. However, some anatomic details of the collecting system are missed by ultrasound. Therefore, it is 
recommended to progressively convert fluoroscopy to ultrasound guidance step-by-step as one gains expe-
rience. More important than completely eliminate exposure to radiation is to keep patient safe from injuries 
due to suboptimal image guidance.
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COMMENT

Infectious complications are among the most feared complications of retrograde intrarenal surgery 
(RIRS). Untreated positive pre-operative bladder urine culture (PBUC) is a contraindication for RIRS, but 
infectious complications may occur even with prophylactic antibiotics and negative PBUC (1). The role of 
renal pelvic urine culture (RPUC) and stone culture (SC) are well known in patients undergoing percuta-
neous nephrolithotomy (2). However, its role in RIRS is not established.

This prospective study investigated the associations among the results of PBUC, RPUC, and SC. 
PBUC was positive in 49.6% of the patients. Even after adequate antibiotic administration, RPUC was po-
sitive in 19.2% and SC was positive in 15.2% of the patients. Moreover, bacterial species detected by PBUC 
were not necessarily consistent with those of RPUC and/or SC. Systemic inflammatory response syndrome 
(SIRS) occurred in 10.3% of the patients. Female gender (OR=2.81), struvite calculi (OR=4.95) and positive 
RPUC (OR=3.83) were significant risk factors of SIRS after RIRS.

Therefore, obtaining a RPUC during RIRS is highly recommended because it can be useful for se-
lecting appropriate antibiotics.
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COMMENT

Thulium fiber laser (TFL) is composed of silica fiber doped with Thulium ions triggered during the laser 
activation. Since 2005, TFL has been evaluated in several preclinical studies for the management of urolithiasis 
(1). Previous in vitro studies showed TFL produced faster stone ablation rates, smaller stone fragments and lo-
wer retropulsion than the Holmium:YAG laser (2, 3). However, the specific heat production of TFL is four times 
higher than that of the Holmium:YAG laser (2). Irrigation rate and laser power settings are critical to avoid 
biological damage due to thermal effect of Holmium:YAG laser (4). Therefore, it is important to know the major 
determinants of thermal effect of TFL.

This in vitro study evaluated the impact of different TFL power settings and irrigation rates on water 
temperature. The investigators used a novel TFL prototype (Raykeen Laser Technology Limited Corporation, 
Shanghai, China) with a maximum power output of 55W in super pulse mode with 272 μm core diameter fiber.  
The safety threshold of temperature for laser surgery was established in 43° C. This study found TFL power ≥ 
15W may cause heat injury of tissues when irrigation is ceased during lithotripsy. TFL power up to 30 W was 
safe with a moderate irrigation rate of 15 mL/min. The authors recommend irrigation rate ≥ 25 mL/min or 
intermittent laser firing when using TFL power above 30W.

Although this study established in vitro safety irrigation rates and power settings for the thermal effect 
of TFL, the authors did not tested different fiber sizes. Fiber size influences irrigation rates. Therefore, future 
studies are needed to elucidate the thermal effect of TFL using smaller fibers and its influence using animal 
models.
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COMMENT

Dr. Jonathan Elliott Katz and cols., taking into consideration that Li-ESWT is not U.S. Food and 
Drug Administration approved and is considered investigational in the United States and available to 
patients under clinical trial protocols, made a nice review on the physic aspects of shockwaves. And drive 
attention to the aspect that each device should use the protocol approved for it.

In 2010, Vardi et al. (1) published their first paper, which introduced the use of low intensity 
extracorporeal shock wave therapy (LI-ESWT) for ED. Since them, many articles have been published 
communicating safety and efficacy of Li-ESWT in ED patients (2). The results of studies with a small 
number of patients and a short observation period were encouraging, but we live with the diversity of 
devices and the lack of clear protocols, mainly in special populations.

In a recent report, Dr. Fojecki and cols. (3) presented 6- and 12-month data from a randomized, 
sham-controlled trial on LI-ESWT for ED and did not find any clinically significant effect between two 
different protocols. 

According to another recent publication on Journal of Sexual Medicine (4): “These studies provi-
de preliminary insights, but no definitive answers, and many questions remain unanswered regarding the 
mechanism of action, as well as the ideal treatment protocol”.

However, there is a need to define which subgroup of ED population is best suited and the most 
appropriated LI-ESWT treatment protocol including template, modality of shockwaves energy, emission 
frequency, and total energy delivery. 

So, we still do require better design studies with clear inclusion and exclusion criteria using va-
lidated tools to access erectile function improvement in long follow up periods. Ideally we should do it 
before treating our patients.
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COMMENT

Retrospective studies have shown an association between androgen deprivation therapy (ADT) and 
an increase risk of cardiovascular disease (CVD) (1,2).

This paper is the first randomized study (phase II) on cardiovascular morbidity with high risk or 
metastatic prostate cancer patients with previous CVD events (CVDes) (37% experienced a myocardial in-
farction within a year before randomization) and treated with GnRh agonist (with 2 times more diabetes 
patients) or GnRh antagonist by one year period time.

The primary endpoint was to compare endothelial function using the EndoPAT 2000 device (3) that 
appears to predict cardiovascular outcomes (4). The secondary endpoint was CVDes.

There was no difference in the primary endpoint between the 2 groups but it occurred in the secon-
dary one (more subject to statistical error) with 3% of major cardiovascular and cerebrovascular event in 
the GnRh antagonist group and 20% in the GnRh agonist one (p=0.013). 

Maybe it is not appropriate to compare arms of a phase II trial especially in this small one. A large 
phase III trial (PRONOUNCE study) may define it better but, until now, an alert has been sent in patients 
with preexisting CVD (especially with a new event in the last 12 months).
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COMMENT

The latest guideline suggest adjuvant radiotherapy or observation following prostatectomy with 
adverse pathological findings (1, 2). This trial randomized 250 patients (1:1) with pT2N0M0 with positive 
margins or pT3aN0M0 and tries to answer if there is a benefit from adjuvant radiotherapy after radical 
prostatectomy. The postoperative PSA was less than 0.5. The median follow-up for alive patients was 9.3 yr 
and 8.6 yr in the adjuvant and in the observation group respectively. The primary endpoint was biochemi-
cal recurrence-free survival (BCRFs) and the overall survival, cancer-specific survival, and adverse events 
were the secondary ones.

The authors founded a 74% benefit of BCRFs in the adjuvant group, and the number needed to treat 
was 4. There were no difference in the overall survival and in cancer-specific survival, with more grade 1 
and 2 adverse events in the adjuvant group.

The first results of the RADICALS trial (NCT 005541047) recently presented at ESMO Congress 2019 
did not show any benefit in BCRFs (secondary endpoint), supporting the use of early salvage radiotherapy.
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CASE REPORT 

A 64-year-old male was referred for ele-
vated PSA of 13.7ng/mL. He underwent trans-
rectal ultrasound-guided prostate biopsy and 
was found to have Gleason 4+4 prostate can-
cer. Staging computed tomography (CT) reve-
aled mild left renal atrophy and left hydrou-
reteronephrosis. The dilated ureter extended 
down through the left inguinal canal and into 
the left hemiscrotum, where a 1cm stone was 
noted within a ureteroinguinal hernia (Figure 
I). The right ureter was also contained within 
a right ureteroinguinal hernia, but was not di-
lated. Bone scan showed retained contrast in 
the left distal ureter within the hernia (Figure 
II). The patient endorsed mild back pain that he 
attributed to lifting and physical activity. He 
had a history of hypertension, and his creatini-
ne had elevated to 1.7mg/dL over the last two 
years. He was evaluated by general surgery, and 
his bilateral inguinal hernias were noted to be 
non-palpable.

 Inguinal hernias can be direct or indi-
rect and have the lifetime risk of development 
of 27-43% in men and 3-6% in women (1-3). 
Risk factors for inguinal hernia development in-
clude increased age, low body mass index (BMI) 
and genetic mutations altering connective tis-
sue (1). Indirect hernia risk factors are patent 
processus vaginalis and increased cumulative 

Ureteroinguinal hernia with obstructive urolithiasis
______________________________________________________________________________________________
JuliAnne R. Rathbun 1, 2, Nanda Thimmappa 3, Stephen H. Weinstein 1, 2, Katie S. Murray 1, 2

1 Division of Urology, University of Missouri School of Medicine, Columbia, Missouri, USA; 2 Department 
of Surgery University of Missouri School of Medicine, Columbia, Missouri, USA; 3 Department of 
Radiology, University of Missouri School of Medicine, Columbia, Missouri, USA

_______________________________________________________________________________________

occupational mechanical exposure (1). A unique 
subdivision of indirect inguinal hernias is urete-
roinguinal. Of the two types of ureteroinguinal 
hernias, the most common are paraperitoneal 
(80%), which are associated with a peritoneal 
evagination (4, 5). Extraperitoneal ureteroingui-
nal hernias involve the ureter alone or with re-
troperitoneal fat (4-6). In the literature, around 
140 cases have been described, and very few of 
these with obstructive uropathy (6, 7). Manage-
ment involves herniorrhaphy with a team-based 
approach between general surgery and urology 
(8). Risk of recurrence after standard repair in-
creases with elevated intraabdominal pressures, 
which can be secondary to high BMI (1).

 The patient underwent bilateral lapa-
roscopic inguinal hernia repair with subsequent 
left ureteroscopy for his stone. His ureter was 
noted to be extremely elongated and tortuous 
after hernia repair. His creatinine peaked at 
2.3mg/dL at time of hernia repair, and then it 
improved to 1.6mg/dL by the time of ureteros-
copy. He has recovered well from both surgeries 
and is planning to undergo fluciclovine F-18 
scan for further staging of his prostate cancer. 
His hydroureteronephrosis was persistent on his 
immediately post-operative CT scan.
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Figure 2 - Coronal bone scan showing retained contrast 
within left scrotal ureter (arrow) on the anterior view and 
slow drainage from the left kidney (double arrow) on the 
posterior view.

Figure 1 - Coronal contrast-enhanced CT in nephrographic 
phase demonstrating left hydroureteronephrosis (*). 
Dilated left ureter noted to pass through inguinal canal 
(double arrows) and into the left hemiscrotum containing a 
stone (single arrow).
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INTRODUCTION

Neuroendocrine carcinoma of the prostate 
(PNEC) is rare and accounts for less than 0.5% of 
all prostate neoplasms (1). These tumors can be 
subdivided into small cell carcinomas, large cell 
neuroendocrine carcinomas (LCNEC) and carci-
noid tumors based on the morphologic charac-
teristics and proliferative index of tumors. PNEC 
is often diagnosed after long-lasting androgen 
deprivation therapy (ADT) for previous prosta-
te adenocarcinoma (2). However, the pure form 
of this tumor is exceedingly rare and associated 
with aggressive behavior. Only a few cases with 
primary LCNEC have been published and its cli-
nical course and treatment options remain un-
clear, yet (2, 3). In this study, we aim to report 
an unusual case of primary LCNEC with dexame-
thasone induced nephrogenic diabetes insipidus 
(NDI) during its management.

CASE DESCRIPTION

 A seventy-year-old male patient was ad-
mitted to our hospital with complaints of dysuria, 
hematuria, and stranguria lasting for four weeks. 
He also suffered from chronic constipation. He had 
a previous prostate biopsy in 2005 and patholo-
gy was benign prostate hyperplasia. There was no 

prior history of surgical procedures and significant 
comorbidities in his past medical history. Physical 
examination revealed abdominal distention but 
without significant tenderness. A large-sized fi-
xed prostate that was completely adhering to the 
pelvic wall was detected on digital rectal exami-
nation. The serum creatinine and prostate-specific 
antigen values were 9.96mg/dL and 3.9ng/dL, res-
pectively. Ultrasonography showed bilateral grade 
two hydronephrosis and suspicious mass invading 
through the bladder neck and trigone. A Foley ca-
theter was inserted to achieve urinary drainage. 
However, oliguria was not resolved with conser-
vative treatments and serum creatinine showed a 
gradually increasing trend.

 A cystoscopy revealed massive prosta-
tic mass invading bladder neck and trigone. A 
channel transurethral resection of the prostate 
was carried out in order to visualize obstructed 
ureteral orifices. After then, Resonance® ureteral 
metal stents (Cook Urologic, Spencer, IN) were 
placed bilaterally under fluoroscopy guidance. 
A sextant transrectal prostate biopsy was also 
performed at the end of the procedure. Serum 
creatinine was normal at the postoperative 10th 
day. Pathologic examination revealed LCNEC on 
both specimens. In tumor cell nuclei, some of 
them had prominent nucleoli and most of them 
had salt and pepper appearance (Figure-1). Geo-
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graphic tumor necroses were also noted. Immu-
nohistochemistry was used to ensure pathologic 
diagnoses. Whereas immunohistochemical stains 
showed diffusely positive staining for synap-
tophysin, tumor cell was not stained with the 
common prostate adenocarcinoma markers such 
as PSA, AMACR, ERG, and GATA3, CK7, CK20. 
Additionally, tumor cell proliferation as assessed 
by the Ki-67 index was so high (95%). PET-MR 
showed an irregular mass measuring 15x12x9 
cm that originates from the prostate with higher 
SUVmax [10] and invading to the rectosigmoid 
colon causing subtotal obstruction. 18F- FDG 
uptake was positive in bilateral iliac and left pa-
raaortic lymph nodes. A 6 cm metastatic lesion 
was noted on his posteromedial part of left fe-
mur diaphysis. In addition, PET-MR also showed 
brain metastases located at cerebellum and left 
parietal lobe (Figure-2).

 We started classic systemic chemothe-
rapy with cisplatin-etoposide. After the first 
session of the chemotherapy, his urine output 
increased significantly to 7000 cc/day with uri-
ne osmolality of 154 mOsm/kg suggesting cen-
tral diabetes insipidus and it was normalized by 
desmopressin 120 mcg oral lyophilisate. Rectal 
stenosis due to mass effect of LCNEC was trea-
ted by a colorectal stent. Stereotactic body ra-

diotherapy (SBRT) was performed to control the 
metastatic brain tumor growth using marginal 
doses of 20 Gy for metastatic lesions in the left 
parietal lobe and 24 Gy for the cerebellar lesion. 
However, 24 hours later there was an increased 
urine output again after a dexamethasone 8mg 
was started as a standard protocol at the same 
time of SBRT. It was unresponsive to treatment 
with desmopressin nasal spray, subcutaneous 
injection and regressed in 24 hours sponta-
neously when the dexamethasone was stopped 
after radiotherapy. Although primary tumor 
tended to shrink at the 3rd months follow-up, 
a CT scan showed that primary, as well as the 
metastatic tumors, had progressed, and the pa-
tient died at the postoperative 7th month due to 
multiple organ dysfunction.

DISCUSSION

 Large cell neuroendocrine carcinoma of 
the prostate can be considered as one of the most 
lethal and aggressive subsets of prostate cancers 
(4). Aggressive behavior of this tumor is usually 
related to loss of androgen receptor signaling pa-
thways which causes castration-resistant pros-
tate cancer. Therefore, differential diagnoses are 
essential with a precise pathologic examination 

Figure 1A) The tumor cells were large with a high nuclear/cytoplasmic ratio, severe atypia, and prominent nucleoli or salt and 
pepper appearance. Numerous mitotic figures and apoptotic bodies were observed (H&E, × 400). B) Immunohistochemically, 
the tumor cells were positive for synaptophysin (x 400).
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from conventional prostate adenocarcinoma. LC-
NEC constitutes large arranged cell in nests and 
these tumor cells have also abundant cytoplasm 
and vesicular nucleoli with high mitotic activity 
by histologic examination. As in our case, geogra-
phic necrosis is often observed and it’s accepted 
as an important histologic finding of this tumor 
type. In the immunohistochemical examination, 
PNEC usually does not express and stain with 
common prostate adenocarcinoma markers such 
as AR, P501S, PSMA, and PSA. But, it expres-
ses and shows characteristically positive staining 
with neuroendocrine markers like chromogranin 
A, CD56, NSE, and synaptophysin. Among these, 
synaptophysin is considered as the most sensitive 
biomarker for PNEC (5). In addition, cell prolife-
ration assessed by the Ki-67 index is significantly 
associated with poor prognoses in patients with 
prostate cancer (6). Whereas Ki-67 index is usu-
ally under 10% for prostate adenocarcinoma, this 
score is expected to be high usually greater than 
50% for PNEC (5-7). In our case, the Ki-67 proli-
feration index of tumor cells were 95% and tumor 
cells showed strong and diffusely positive staining 
with synaptophysin that supported the neuroen-
docrine origin of the malignant cells.

 Neuroendocrine carcinoma of the prostate 
is often diagnosed in patients who received long-
-lasting ADT for the treatment of previous prosta-
te adenocarcinoma. It’s shown that histologically 
focal neuroendocrine differentiation is found in 
prostate adenocarcinomas treated by ADT ranging 
from 10% to 80% (8). Apart from this relationship 
between neuroendocrine morphology and ADT, 
primary PNEC is as yet only limited to a few case 
reports in the current literature. Only a case series 
was reported by Evans et al. that evaluated clini-
copathologic features of 7 cases with LCNEC of 
the prostate. Six of these tumors arose from pros-
tate adenocarcinoma that was previously treated 
with hormone therapy. Only one case had de-novo 
LCNEC of the prostate. Platinum-based systemic 
chemotherapy was chosen in all but one patient. 
The one with clinically confirmed organ-confined 
disease underwent radical cystoprostatectomy af-
ter TUR-P showed LCNEC. However, all patients in 
this series with complete follow-up lost their lives 
due to widespread dissemination of their tumors 
with a mean survival of seven months (3).

 Patients with LCNEC are more likely to 
present with severe lower urinary obstruction. Se-
rum PSA value may be normal especially patients 
with primary LCNEC. Therefore, these tumors are 
most frequently diagnosed in the advanced stage. 
It is shown that most common metastatic sites are 
bone, brain, lung, and liver. A PET-MR might be 
a more suitable way to provide accurate clinical 
staging. Several studies showed that PET-MR had 
excellent diagnostic performance for the overall 
detection of the malignancies due to higher soft-
-tissue contrast of MRI with the highly sensitive 
evaluation of metabolism and molecular processes 
of PET (9). In addition, one of the most important 
questions is which is the most suitable way for 
the treatment of a malignant ureteral obstruction 
in these patients. We recommend metallic tumor 
stents (Resonance®) since several studies have 
shown that the metallic stents are more resistant 
to extrinsic compression than their plastic coun-
terparts (10). 

Treatment alternatives for LCNEC of the 
prostate included radical cystoprostatectomy, sys-
temic chemotherapy, and radiation therapy. Ho-

Figure 2A) Coronal view of the tumor with PET-MR. 
(White arrow shows cerebellar metastases), B) Sagittal 
reconstruction of CT images showing tumor compression to 
the rectum.
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wever, no certain consensuses have been made 
about the most appropriate option due to the lack 
of high volume studies, yet. Systemic chemothe-
rapy should be chosen including platinum-based 
chemotherapy as it determined before in the treat-
ment of neuroendocrine tumor of the lung (11). It 
is not clear in the literature whether radical cysto-
prostatectomy provides long term cancer-specific 
survival for organ-confined disease or not. There 
is too little data about whether radiation therapy 
is effective in LCNEC or not, and these findings 
usually exist from lung cancer series (11, 12). The-
refore, such challenging cases should be discussed 
in multidisciplinary team meetings and care must be 
individualized depending on the tumor stage.

 The other important scientific observation 
of our case report is the dexamethasone-induced 
NDI. We excluded other potential causes of NDI. To 
our knowledge, this is the second case report related 
to this topic after the first description by Toftegaard 
et al. (13). Dexamethasone was given as a standard 
protocol in patients treated by SBRT. Animal stu-
dies have shown that there was negative feedba-
ck between glucocorticoids and the ADH-secretion 
from the neurohypophysis (14). However, evidence-
-based, high-quality studies are needed to learn the 
exact role of glucocorticoids on the kidneys.

In conclusion, we strongly recommend 
that LCNEC should be kept in mind when patients 
have a prostate which is abnormally large in size 
and cause bilateral hydroureteronephrosis due to 
invasion through the bladder neck and trigone. 
In addition, the physician should not forget that 
widespread utilization of the potent androgen re-
ceptor signaling inhibitors can cause a rise in the 
incidence of the PNEC. Though clinical findings 
can be helpful for LCNEC, differential diagnosis 
currently depends on histopathologic evaluation. 
Therefore, tissue sampling using transrectal ultra-
sound guided prostate biopsy or TUR-P should not 
be neglected whenever clinical features are sug-
gestive of LCNEC even in patients with a normal 
PSA value as in our case.
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Transvaginal repair of Neobladder Vaginal Fistula with 
Martius Flap
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ABSTRACT         _______________________________________________________________________________________

Introduction: Neobladder vaginal fistula (NVF) is a known complication after cystectomy and orthotopic diversion in 
women, occurring in 3-5% of women. Possible risk factors for fistula formation include compromised tissue vascularity 
due to surgical dissection and/or radiotherapy, suture line proximity, local tissue recurrence, and injury to the vaginal 
wall during dissection. The surgical repair of a NVF can be challenging secondary to vaginal shortening, atrophy, local 
inflammation from chronic exposure to urinary leakage, and the proximity of the neobladder to the anterior vaginal wall. 
In this video, we present transvaginal repair of a NVF with Martius flap interposition.
Materials and Methods: This is the case of a 47 year old woman with a history of radical cystectomy and creation of a 
Studer pouch secondary to bladder cancer two years prior who subsequently developed a NVF. Evaluation included an 
office cystoscopy which demonstrated a 3-4mm left-sided neobladder vaginal fistula at the level of the ileal-urethral 
anastomosis. No pelvic organ prolapse or evidence of bladder cancer recurrence was appreciated.
Results: A vaginal approach for the NVF repair was performed with a Martius flap interposition. A water-tight closure 
was achieved without any intraoperative or immediate postoperative complications. The urethral Foley was removed at 
2 weeks and by 4 weeks the patient did not report any urinary leakage.
Conclusions: Neobladder vaginal fistula is a rare complication following cystectomy and orthotopic urinary diversion 
that can be repaired using a transvaginal approach. A Martius flap interposition is important to augment success of the 
repair. If a transvaginal approach fails a transabdominal approach or conversion to cutaneous diversion may be necessary.
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INTRODUCTION

Radical cystectomy is recommended for loca-
lized or recurrent non-invasive bladder cancer in pa-
tients who are good surgical candidates. Subsequent 
urinary diversion consists of an ileal conduit or va-
rious reservoirs including an orthotopic neobladder 
that mimics the physiologic process of micturition (1, 
2). The Studer orthotopic neobladder is created using 
a 60- to 65cm segment of terminal ileum reconstruc-
ted into a U-shaped reservoir which is connected pro-
ximally to the ureters and distally to the urethra. This 
type of diversion offers good functional outcomes 
without compromising oncologic control.

 Neobladder vaginal fistula (NVF) is a kno-
wn complication after cystectomy and orthotopic 
diversion in women, occurring in 3-5% of women 
(3, 4). Possible risk factors for fistula formation in-
clude compromised tissue vascularity due to surgical 
dissection and/or radiotherapy, suture line proximi-
ty, local tissue recurrence, and injury to the vaginal 
wall during dissection. The surgical repair of a NVF 
can be challenging secondary to vaginal shortening, 
atrophy, local inflammation from chronic exposure 
to urinary leakage, and the proximity of the neobla-
dder to the anterior vaginal wall. In this video, we 
present transvaginal repair of a neobladder vaginal 
fistula with Martius flap interposition.
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MATERIALS AND METHODS

 This is the case of a 47 year old woman with 
a history of bladder cancer status post radical cystec-
tomy, and creation of a Studer pouch two years 
prior who subsequently developed a neobladder 
vaginal fistula. She developed postoperative uri-
nary incontinence within the first year requiring 
continuous pad usage with subsequent poor qua-
lity of life. She underwent a CT scan that did not 
demonstrate any pelvic recurrence or lymphade-
nopathy as well as an exam under anesthesia, cys-
toscopy, and pouchogram. Cystoscopy demonstra-
ted a 3-4mm left-sided neobladder vaginal fistula 
at the level of the ileal-urethral anastomosis. No 
pelvic organ prolapse or evidence of bladder can-
cer recurrence was appreciated.

 The procedure was begun by first performing 
a cystoscopy, identifying the fistulous tract, and pla-
cing a 10F Foley in order to be able to identify it 
throughout the case. The anterior vaginal wall was 
then infiltrated with lidocaine with epinephrine and 
an inverted U-shaped incision was made in the va-
ginal epithelium with the fistulous tract at the apex 
of the incision. The underlying vaginal epithelium 
was dissected off the muscularis circumferentially 
around the fistula. Once there was adequate mobili-
zation around the fistula circumferentially, the fistula 
was closed with interrupted 4-0 PDS suture on RB-1 
needle. After the bladder was closed, the muscularis 
was mobilized by sharp dissection in order to cover 
the incision while avoiding overlapping suture lines. 
A watertight closure was appreciated by distending 
the bladder with diluted methylene blue. A left Mar-
tius flap was harvested by making a vertical incision 
on the left labia majora and mobilizing the subcu-
taneous fat pad. The superior pedicle was divided 
leaving the inferior pedicle with adequate blood su-
pply. The pedicle was then tunneled subcutaneously 
towards the vaginal incision and interposed over the 
vaginal muscularis to provide another layer of closu-
re using interrupted 4-0 Vicryl® stitches. The vaginal 
epithelium was closed in a running-locked fashion 
with Vicryl® suture. Hemostasis was achieved at both 
vaginal and groin incisions. The groin incision was 
closed in a subcuticular fashion with 4-0 Monocryl. 
A Penrose drain was left within the subcutaneous 
space at the groin site. The following day the vaginal 

packing and Penrose were removed when drainage 
was no longer occurring.

RESULT

 A vaginal approach for the NVF repair was 
performed with a Martius flap interposition. A water-
-tight, three layered closure was achieved without 
any intraoperative or immediate postoperative com-
plications. After two weeks, the urethral Foley was 
removed and the patient reported no leakage from 
vagina. She developed retention requiring catheteri-
zation and only reported incontinence at night. At 4 
weeks post-op the nighttime incontinence resolved 
after evening fluid restriction. She had no daytime 
incontinence. At 6 months follow-up the patient re-
ported stress urinary incontinence 2-3 hours after 
catheterizing the bladder. She was offered urethral 
bulking agent injection but deferred at this time.

DISCUSSION

 The risk of developing a NVF is estimated 
to be 3-5% of women who have undergone cystec-
tomy and orthotopic diversion. In addition, after the 
creation of a neobladder, high rates of some form of 
voiding or storage dysfunction occur (5-8). Based on 
several functional outcome studies, 56-58. 0% of the 
patients require clean intermittent self-catheteriza-
tion to facilitate bladder emptying. Stein et al. (9), 
reported frequent leakage or no urinary control 
whatsoever during daytime in 23% of women as 
well as nocturnal urinary incontinence reported 
by 34%. Even though functional complications 
appear to be common, compared to ileal conduits, 
women who have undergone neobladder diversion 
report improved quality of life due to better self-
-confidence as well as restoration of leisure and 
professional activities (8, 9). Since urinary incon-
tinence can be an expected finding after a neobla-
dder creation, a neobladder vaginal fistula must 
be ruled out in this clinical setting.

 Given the distal location of the fistula at the 
level of the bladder neck and risk of abdominal adhe-
sions from her neobladder surgery, we preferred a va-
ginal approach. In addition, she had no prior pelvic 
radiation and this was the first attempt at repairing 
the fistula, further supporting this approach. If the 
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vagina is not capacious, an episiotomy can be made 
to improve access to the fistula.

CONCLUSION

 Neobladder vaginal fistula is a known com-
plication following cystectomy and orthotopic urina-
ry diversion that can be repaired using a transvaginal 
approach. A Martius flap interposition is important 
to augment success of the repair. If a transvaginal 
approach fails, a transabdominal approach or con-
version to cutaneous diversion may be necessary (10).

Consent
 Written informed consent was obtained from 

the patient for collection of data and publication of 
this Video article.

ABBREVIATIONS

NVF = neobladder vaginal fistula 
BCG = Bacillus Calmette-Guérin
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Transurethral resection of bladder tumor through artificial 
urinary sphincter
______________________________________________________________________________________________
Kevin Heinsimer 1, Lucas Wiegand 2

1 USF Health Morsani College of Medicine-Urology,Tampa General Circle, Tampa, Florida, United 
States; 2 University of South Florida-Urology, Tampa General Circle, Tampa, Florida, United States

ABSTRACT         _______________________________________________________________________________________

Artificial Urinary Sphincter (AUS) is a common treatment for stress urinary incontinence, especially in patients treated 
for prostate cancer. A small number of patients with an AUS will subsequently develop bladder cancer. These patients are 
especially hard to manage due to risk of cuff erosion with transurethral interventions. We present a case of an 81-year-
old male, with history of prostatectomy and AUS placement, found to have a 2.5cm bladder tumor. He underwent trans-
urethral resection of bladder tumor (TURBT) through a 5cm AUS cuff using a 16.5Fr flexible cystoscope and 3fr bugbee 
monopolar electrode. The tumor was able to be resected en-bloc. The patient’s cuff was deactivated prior to TURBT and 
reactivated 72hr post-operatively. The patient experienced no complications or compromises from an oncologic or incon-
tinence standpoint. Final pathology was spindle cell carcinoma without muscle invasion.
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Urolift® with median lobe resection for trilobar BPH
______________________________________________________________________________________________
Julio Slongo 1, Aram Loeb 1, Rafael E Carrion 1

1 Department of Urology, University of South Florida, Tampa, FL, USA

ABSTRACT _______________________________________________________________________________________

Introduction and Objective: Urolift® is a minimally invasive surgical treatment for men with lower urinary tract symptoms 
(LUTS) secondary to benign prostatic hyperplasia (BPH). Currently, it is contraindicated in patients with a median lobe. 
With this video, we demonstrate an example of our initial experience with Urolift for patients with trilobar BPH.
Materials and Methods: JW, 67 years old male with a long history of LUTS, with an AUA-SS of 20. His symptoms were 
improved with Tamsulosin, but he did not tolerate retrograde ejaculation associated with it. Work-up included UA, 
PSA, prostate US (43 grams) and cystoscopy, which showed obstructing lateral lobes and a large median lobe. He was 
counseled on different options, and elected for the above procedure, citing his high concern for retrograde ejaculation 
and desire to be off medication.
Results: The surgery was performed in an outpatient setting, with no need for a Foley catheter. At one-month follow-up 
Tamsulosin was stopped, and the patient was experiencing voiding symptoms improvement. At three months he reported 
extreme satisfaction with the procedure. His AUA-SS improved by 30% off medications and he denied any sexual side effects.
Conclusions: Urolift® is a good treatment modality for patients with BPH, even in the presence of an obstructing median lobe-
which can be easily addressed with a simple TUR. This video is an example of our initial experience, with short-term follow-up. 
More data and longer follow-up are needed, in the hope that with this video the indications of the procedure may be expanded-
meeting the concern of many of our patients about sexual side effects caused by BPH treatment modalities.
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Combined robotic radical prostatectomy and left partial 
nephrectomy by a single port approach
______________________________________________________________________________________________
Rair Valero 1, Guilherme Sawczyn 1, Juan Garisto 1, Roger Yau 1, Jihad Kaouk 1

1 Glickman Urological and Kidney Institute, Cleveland Clinic, Cleveland, Ohio, USA

ABSTRACT         _______________________________________________________________________________________
Introduction: To present the first case of a concomitant robotic radical prostatectomy and a left robotic partial nephrec-
tomy performed by a single-port approach using the SP® da Vinci surgical system (Intuitive Surgical, Sunnyvale, CA).
Materials and Methods: A 66-year-old male diagnosed with localized prostate cancer and a left kidney renal mass in-
cidentally found on computed tomography (CT) during prostate cancer evaluation. Procedures were performed using 
a single supra-umbilical 3cm incision, plus one additional laparoscopic port, utilizing a standard Gelpoint® (Applied 
Medical, Rancho Santa Margarita, CA) and replicating the technique previously described for single-port transperitoneal 
radical prostatectomy and partial nephrectomy with the use of the SP® robotic platform.
Results: Total operative time was 256 minutes (mins) with a console time of 108 mins for radical prostatectomy, and 
101 mins for the partial nephrectomy respectively, including a warm ischemia time of 26 mins. Estimated blood loss 
was 250cc. Blood transfusion was not needed. Final pathology was adenocarcinoma of the prostate Gleason 4+3=7, 
pT3aN0R0 (9 pelvic lymph nodes negatives) and for the kidney renal cell carcinoma papillary type 1 pT1bNxR0. After 
two months of follow-up, PSA was undetectable and abdominopelvic CT scan did not showed any recurrence.
Conclusions: The single-port approach has advantage as easier surgical planning and transition for combined and multi-
quadrants surgeries: faster recovery, minimal postoperative pain and need for opioids, and acceptable cosmetic outcomes.
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Giant escrotal hidradenitis suppurativa
______________________________________________________________________________________________
Iris Coello 1, Javier Brugarolas 1, Mariano Rovira 1, Luis Ladaria 1, Carlos Aliaga 1, Enrique Carmelo 
Pieras 1
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ABSTRACT         _______________________________________________________________________________________

Scrotal lymphedema secondary to hidradenitis suppurativa is a very rare entity. We present a five-year evolution case 
that has been treated with several medical and surgical treatments with poor outcomes. In severe cases, surgical manage-
ment is the treatment of choice to improve the patient’s overall quality of life.
We perform a technique of total excision and use of free graft, with good aesthetic and functional results for the patient.
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How far is too far? Exploring the indications for robotic 
partial nephrectomy in a highly complex kidney tumor
______________________________________________________________________________________________
Andrea Minervini 1, Antonio Andrea Grosso 1, Fabrizio Di Maida 1, Andrea Mari 1, Gianni Vittori 1, Gian-
luca Muto 1, Marco Carini 1

1 Department of Oncologic, Minimally-Invasive Urology and Andrology, Careggi Hospital, University 
of Florence, Italy

ABSTRACT         _______________________________________________________________________________________

Purpose: The conservative management of localized renal masses has been recently widened to cT2 tumors showing 
encouraging functional and oncological outcomes (1). This video aims to report the conservative management of a highly 
complex renal tumor treated with robotic pure enucleation in our center, specifically focusing on preoperative work-up, 
video-reported surgical steps and perioperative outcomes.
Materials and Methods: A 63 year-old lady underwent CT scan revealing a single 75 x 68mm, mainly endophytic, right 
renal mass dislocating the vascular pedicle (cT3a). Two renal arteries and two veins were identified. PADUA, RENAL and 
simplified SPARE scores were 14a, 12a and 12 respectively. Since the contralateral kidney was hypotrophic, the indication 
for nephron-sparing approach was considered absolute. Preoperative surgical planning included the employment of 
3D-virtual models (2).
Results: Operative time was 150 minutes and warm ischemia time was 25 minutes. No major complication occurred. 
Histopathological analysis revealed a cromophobe renal cell carcinoma with extension to perirenal fat tissue (pT3a). 
Resection technique was classified as pure enucleation since Surface-Intermediate-Base (SIB) score was 0-0-0 (3, 4). At 
seven-months follow-up no signs of local or systemic recurrence were recorded. Postoperative CT-scan revealed optimal 
parenchymal volume preservation with last creatinine blood level of 1.16mg/dL.
Conclusion: This video highlights how, in experienced hands, robotic partial nephrectomy represents a feasible, 
effective treatment option for surgical management of highly complex renal tumors. The employment of intraoperative 
ultrasonography and 3D-virtual models allowed to accurately tailor surgical approach, improving the perception of 
tumor anatomy and its vascularization and maximizing perioperative outcomes.
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To the editor,

We read with great interest the retrospective research of Arda et al. about the predictive and 
prognostic impact of some parameters based on complete blood count in patients with testicular cancer 
(1). The researchers suggested that some parameters such as neutrophil lymphocyte ratio (NLR), mean 
platelet volume (MPV) and red cell distribution width (RDW) could provide predictive and prognostic 
information in these patients. We would like to emphasize the factors that may have affected incorrectly 
some of the parameters evaluated in this study.

 First, this study included retrospective data from two different centers of a very broad period of 
10 years. Unlike prospective studies, it is not possible to reduce pre-analytical and analytical errors in 
retrospective studies.

 MPV is a parameter which measurement methodology has not been standardized, which is sig-
nificantly affected by epidemiological factors such as age, gender, race and variations in the measure-
ment method (2). The age difference between the patient and the control group was a factor that may 
have affected the results in this study. It has been shown that the variability of the time elapsed from the 
venipuncture to the measurement time cause to deviations of 2-50% in the MPV results (3, 4). In addi-
tion, different technologies used for complete blood count also lead to deviations in results (4-6). MPV 
measurement times and devices used for MPV measurement were unknown in this study. All these fac-
tors make the MPV data of the study unreliable. The preoperative MPV cut-off value specified in Table 
3 was probably incorrectly written, and actually, the fact that MPV measurement still could not been 
standardized today, it makes impossible to determine a cut-off value for MPV.

 In the study, only lymphocyte and neutrophil percentages were used in comparisons and absolute 
lymphocyte and absolute neutrophil numbers were not specified. Since the white blood cell values of the 
cases are unknown and absolute lymphocyte and neutrophil numbers are not given, it remains to be not 
understood whether the statistical difference in the percentage of lymphocytes and neutrophils is a real 
difference between the patient and control groups. Moreover, the age difference between the patient and 
control groups was also statistically significant, and this was a condition that might have affected the 
results, as the absolute lymphocyte counts decrease with increasing age (7, 8).

 It is stated in the discussion section that especially NLR and RDW can be used as predictive and 
prognostic factor with the highest sensitivity and specificity in patients with testicular cancer. However, 
in Table 4, where NLR 1.78 was used as the cut-off value, the fact that RDW values were not different 
between the groups with high and low NLR was a situation that did not support this statement.

Re: Predictive and prognostic impact of preoperative 
complete blood count based systemic inflammatory markers 
in testicular cancer
______________________________________________________________________________________________
Cengiz Beyan 1, Esin Beyan 2

1 Department of Hematology, Ufuk University Faculty of Medicine, Ankara, Turkey; 2 Department of Internal 
Medicine, University of Health Sciences, Kecioren Training and Research Hospital, Ankara, Turkey
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 As a result, some parameters based on 
complete blood count may have no predictive and 
prognostic impact in patients with testicular cancer.

LIST OF ABBREVIATIONS

MPV = mean platelet volume
NLR = neutrophil lymphocyte ratio
RDW = red cell distribution width
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To the editor,

Quarantines and travel bans have been the first response of Public Health against new infectious 
diseases. In health practice the quarantine refers to the separation of persons or communities who are 
exposed to an infectious disease. Isolation, in contrast, applies to the “separation” of persons who are 
known to be infected. Of importance is that isolation and quarantine can be imposed by law or volunta-
ry. However, these classical public health measures are usually of limited utility for highly transmissible 
diseases. Other tools that Public Health have at hand are social distancing and community containment. 
The primary goal of such measures is to prevent person-to-person spread of disease, trying to interrupt 
transmission.

 China has been preparing to contain future pandemics by applying lessons learnt from the SARS 
outbreak in 2003 (1). But public health measures taken at that time were successful for SARS because the 
vast majority of contaminated patients were symptomatic, thus identifiable and could be isolated. Delays 
in detection of infected patients may be related to subclinical symptoms and diverse initial manifesta-
tions in this new pandemy. Better assessments of viral shedding are needed to our understanding of the 
transmission dynamic and infection-control practices.

 Early detection of Covid-19 is difficult because of its apparent subclinical nature in some persons 
(2). Although asymptomatic transmission has been suggested, it is uncertain if or when patients infected 
with SARS-CoV-2 initiate transmissions. Early data suggest that SARS-CoV-2 infection has higher esti-
mated reproductive number (2.2 vs. 0.9) and a shorter estimated serial interval distribution (7.5 days vs. 
12.6 days) when compared to MERS-CoV infection that occurred in 2015 (3, 4).

 Whether these rigorous measures will result in victory depends on many factors (1): What is the 
proportion of subclinical disease that will never turn to symptomatic or mildly symptomatic, hence not 
be identified and isolated? (2). For infected persons what day is the peak viral shedding? (3). Does viral 
shedding occur before onset of symptoms? (4). Is there any other form of viral shedding?

 The answers to all these and other questions will certainly drive the needed responses.
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To the editor,

We thank Özkidik et al. for their interest and for their letter to the Editor (1). I will try to answer 
the questions they raised.

The authors do not think it is possible for all patients to have similar lifestyles and nutritional 
habits. It is only possible to ensure all conditions are equal with animal studies. In animal model stu-
dies, animals are housed in cages in the same place, fed with the same feed and water, creating an ideal 
environment. However, when working with humans, such an implementation does not comply with the 
reality of life. As stated in our paper, our region receives nearly no migration from other areas. Most 
people in the region have lived here for at least three generations. The culture, lifestyle and nutritional 
habits have been shaped by the climatic conditions, plant cover and geographic structure of the region. 
As this is not a place where people from different cultures migrate and live together like in metropolitan 
areas, the lifestyles and nutritional habits of people in the region are naturally similar. It is not possible 
to perform a study similar to animal models, but our region is close to ideal due to similar lifestyles and 
nutritional habits in the region. 

The authors report it will be beneficial to state previous urethritis and prostatitis attacks. It 
should not be forgotten that urethritis and prostatitis are not diseases that always provide clinical 
findings. The PCPT study identified inflammation in 52.1% of samples from patients with biopsy 
performed (2). Similarly, some sexually transmitted diseases may be asymptomatic and therefore 
underreported (3). These infectious agents may maintain their presence latently especially in wo-
men. Similarly, they may not always cause clinical symptoms in males but may remain latent. As 
a result, the number of prostatitis and urethritis attacks patients suffered will not reflect the true 
infection rates. On the other hand, our study was not a study designed to reveal the cause-outcome 
relationship. It is an observational study. The results of our study identified that those with higher 
partner numbers had higher incidence of prostate cancer. The reason for this may be previous ure-
thritis and prostatitis attacks, just as there may be other causes. It is necessary to design different 
studies to reveal the cause-outcome correlations about this topic.

REPLY BY THE AUTHORS: Comment on Polygamy, Sexual 
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There is no consensus in the literature 
about whether ejaculation frequency is effective 
on the development of prostate cancer or not. It 
is very difficult to determine a clear result about 
this topic. Prostate cancer development involves a 
long process. There are many factors affecting the 
frequency of ejaculation such as religious beliefs, 
environmental factors, health problems, etc. Simi-
larly, even if people are married, their frequency 
of monthly sexual relations is variable. It is not 
possible to find definite numbers for this topic. All 
numbers given are subjective and there is always 
an error rate. To reveal clear information about 
this topic, it is necessary to monitor the study 
group for years, and record monthly ejaculation 
frequencies at certain intervals. In fact, even at 
the end of such a study, no definite evidence may 
be reached due to uncertainty about the effects 
of other factors. It is possible that the reason for 
uncertainty in the literature is due to this. 

Additionally, as our study group was not 
monitored for years, it is not possible to clearly 
provide numbers about the monthly number of 
sexual relations for any year. As we state in the 
text, this data was obtained from patients when 
they came to the clinic. In our country, the begin-
ning of regular sexual relations generally occurs 
with marriage. As the marital age of people is very 
variable, it is not possible to make an objective 
assessment by accepting a certain age limit. Addi-
tionally, the reliability of information given may 
be lower. The mean age in our patient group was 
nearly 65 years. When we asked these patients 
about their monthly sexual relations frequency 
from 20-30 years, from 30-40 years and from 40-
50 years ago, their responses will have lower relia-
bility. Information given about younger years and 
the present period will be subjective when answers 
are grouped according to age, but we think that 
responses when asked about relation frequency in 
youth and at present will be closer to the reality. 
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To the editor,

Early in January 2020, we were living our regular lives. We are urologists at the “Hospital das 
Clínicas”, University of Sao Paulo Medical School Clinical Hospital (HC-FMUSP), a 900-bed tertiary care 
facility inside an even wider and stronger health complex of 2.300 beds. Our Institution is responsible for 
about 350 highly complex monthly urological surgeries comprising all subspecialties in the field. We are 
inserted in the SUS (Sistema Único de Saúde), a unified health system with universal coverage created in 
1990 (1). By the end of January 2020, we were attending crowded outpatient ambulatories, performing 
our usual surgeries, participating in the teaching of undergraduate students, teaching general surgery 
and urology residents, presenting scientific research in national and international scientific meetings.

 When the press released the first confirmed case of corona virus disease (COVID-19) in late De-
cember, 2019 by the previously named “Wuhan virus” (Hubei province in China), later renamed as SARS-
CoV-2 (2), not even the most pessimistic of us could imagine the impact it would have on our lives. Not 
even when it was spotted that the virus spread was hidden from the World and that doctors who tried to 
disseminate the information out died of the disease. At worst, if the virus crossed oceans and continents 
to our country, the routine of clinicians working in emergency rooms and intensive care units could be 
affected. Important and influential individuals of our national medical and political society came to the 
public warning that there was nothing to fear or to worry about. They told, we believed.

 Those who lived to see April 2020 realized how naive we had been. Italy fell and the whole World 
kneeled together with the Mediterranean country. “No man is an island, entire of itself; every man is a 
piece of the continent, a part of the main. If a clod be washed away by the sea, Europe is the less” (3). 
How can the wisdom of a 17th century man be so contemporary?

 Perhaps because true wisdom is beyond time. While Italy was bleeding, here in Brazil most of our 
surgeries started to be postponed and the outpatient clinics to be rescheduled based on international and 
national urological societies recommendations (4). Academic meetings were canceled indefinitely. One 
by one, all the familiar aspects of our lives were taken away from us. Whilst we could still get together 
in the cafes, we were astonished. What´s next?

 Heartbreaking videos came from all over the World: first Italy, then Spain, England, and finally 
the United States. Great nations with robust health care systems took a hit like they have never seen 
before, at least not since the World War II. The context of a locally Chinese isolated crisis was rapidly 
dissipated into thin air. Thunders of war were quickly moving in our direction. It was real, surreal, and 
we did not plan for it. On March 24, the state of Sao Paulo officially announced social isolation. Cancel-
ation of all sports events. Empty streets. Parks with closed gates. Children and parents trapped at home. 
We lost freedom as we knew it.

The urologist’s role in the fight of COVID-19 pandemic: 
mandatory mindset shift on the frontline
______________________________________________________________________________________________
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 On April 7, our institution determined the 
reorganization of our facilities and the mandato-
ry internal social distancing. We could no longer 
meet at the cafes. Our hospital, the largest in Latin 
America, initiated a war operation to receive pa-
tients with COVID-19 from all over the state. One 
building, 900 beds, and our greatest specialists of 
internal and intensive care medicine, pneumology, 
infectious diseases and anesthesiology were as-
signed to assist patients who were arriving by the 
dozens. The number of intensive care unit beds 
doubled and were immediately filled. All residents 
of all specialties were assigned to take care of 
these patients. Surgical and clinical specialties not 
related to COVID-19 were moved to other facilities 
within the complex. A significant reduction in all 
personnel daily activities to what was strictly es-
sential, keeping an eye in the upcoming tsunami. 
Potential shortage of resources, tests and support 
equipment started to be of concern, irrespective of 
having the monetary funds or not, as an interna-
tional hidden cold war was on the way to get vital 
equipment first. Chairmen from all departments 
and medical specialties managed to coordinate 
private donations from all over the country. Large 
companies, banks, financial institutions, and even 
middle-class citizens gave significant amounts of 
capital to support the hospital in a severe calamity 
like the one to come.

 Whatever our thoughts were regarding the 
validity and effectiveness of social distancing, to-
tal quarantine was imposed. At that point, a feel-
ing of uncertainty was in the air (5). Where should 
we go now? How do we continue to treat our pa-
tients? However, that specialist-based thinking 
that was still with us was about to change. The 
first mentality shift was about to take place. In-
side our hospital all fit for the battle were selected 
to work in the coronavirus area. Irrespective of 
their initial status or division. There was no inter-
mediate position anymore: you were either con-
sidered a COVID doctor, or a COVID-free doctor. 
There was no turning back. The Urology Division 
was asked to help further. In addition to provid-
ing the 40 beds of the ward, a group of urologists 
was assigned to participate in the direct care of 
patients with COVID-19 infection. We should lead 
a team of residents that included those from urol-

ogy, under direct supervision of a clinician. We 
all remember the exact moment we received the 
call that gave us the assignment. There was not 
much time for us to question the reality: it was 
because they needed it, and because they trusted 
us. A given task is an accomplished mission. That 
is our nature as urologists. The “Hippocratic Oath” 
spoke louder within our souls.

 After the first shock, we aimed for ob-
jectivity. Okay, how are we going to do that? A 
WhatsApp group was created and sharing of rel-
evant information began. Institutional protocol 
for the diagnosis and treatment of COVID-19, the 
main publications in the area, podcasts, videos, 
preparation courses. Appropriate vestment? We 
already know how to do surgical dress up. But do 
we really? It is in the removal of the vestment that 
most of us become contaminated. Ok then, vest-
ment removal courses: check! Intubation course 
with rapid sequence, indication of correct seda-
tives, neuromuscular blockers, no manual ventila-
tion, mechanical ventilation, etc. Each hour that 
approached us of the first shift made evident how 
far we were from the internal medicine and ad-
vanced clinical care management. Anxiety was 
second to the strict sense of duty as physicians. 
Everyone had heard of someone without comor-
bidities as young as us who needed mechani-
cal ventilation. Deadly virus, especially for the 
old ones. Fear grew. How would we protect our 
families from ourselves? Once responsible for our 
children, parents and significant others, now we 
had become a threat. Should we leave our homes? 
Who will look after them for us? A feeling of im-
potence rose. The kind of thrill we are not used to 
anymore.

 The day before the first shift, insecurity: 
we had been urologists for so long, super special-
ists, how would it be practicing internal medicine 
again? Fifteen or more years ago, each one of us, 
for an intimate and individual reason, made a 
choice for the profession of faith within medicine: 
we would be urologists. Our main strength was 
this after all. And it would be as urologists that 
we would face this aberrant situation. Without re-
alizing it, when we confronted the problem dis-
passionately, we were already being the urologists 
that we always were. Let the battle begin.
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 On the first shift, the ritual of dressing up 
and the look of the residents was uncomfortable: in 
their eyes, our same many fears as looking into a 
mirror of our soul. But they were younger. And we, 
in distress, were the reference. The only thing to do 
in such scenario: start working. With one relief, the 
colleague from the internal medicine was there. We 
had been fundamentally independent for so long 
that a peculiar former mood started to take place. 
We had our masters, of course, but part of the wis-
dom of those figures necessary for our professional 
autonomy was already introjected into us. We re-
called the most primordial learning processes and 
remembered the relief that our teachers brought to 
the operating field when we lost the surgical plan 
or there was too much blood on it.

 A reunion with humbleness, while still be-
ing practical: what could we offer residents and pa-
tients? We got accustomed to precision and only 
accept nothing less than highly successful results 
with fewer complications each year. Potency and 
continency after radical prostatectomies; micro-
surgical varicocele repairs and vasectomy reversals 
precisely and artistically performed, ureteral and 
kidney stones removed without incisions. We are 
strongly connected to the quality of life of men 
who come to us, trying to help to urinate better, 
to improve sexual function and to become fathers. 
We are also patient when we wait for children with 
urological diseases to reach the appropriate age 
for surgery, often more than once. When we obey 
countless steps for the safe resection of cancer. And 
we aim to invade the patient as little as possible, 
applying robotic and laparoscopic techniques. Fi-
nally, if the cure is not possible, we know how to 
alleviate symptoms and we know how to support 
the patients when they need us the most. As urol-
ogists, we use cutting edge techniques combined 
with humanism, practicing Medicine at its best.

 It was like urologists that we entered that 
ward. And that’s how we were able to point out 
and support the patients who were on their way 

home and those who needed more care. That’s how 
we called the rapid response team to timely assist 
intubation and to transfer the patients to the inten-
sive care unit before a critical situation emerged. 
That’s how we discussed the compassionate use of 
antivirals and several drugs. That’s how we were 
able to refine treatments and standardize patient 
care. That’s how we brought human values to our 
institution, providing not only improvement in the 
care of our ward but also the remainder of the hos-
pital. That’s how we could understand that all the 
dystopia we were experiencing could be small in 
the broader view of a lifetime. It was as urologists 
that with the colleagues of the internal medicine, 
day by day, we found the best therapeutic proposals 
for our patients. And as urologists we suffer when 
the first colleague of the team and then the first 
resident of urology was struck by COVID-19. Thus, 
we prayed for them to reunite with us the soonest, 
healthy, to keep assisting our patients. Until they 
don´t need us anymore.

 Leaving our comfort zone reminded us that 
true resistance comes from resilience. We must not 
forget that even the best genetic characteristics are 
vulnerable to chance. How many will not have dis-
appeared in a great storm, or under a meteor, be-
fore they are even selected? We don’t know when 
and how it all will end, but our commitment is to 
what we can do now. We were trained to practice 
a patient-centered medical approach. Each individ-
ual we treat is a singular person and deserves the 
best management for the situation that he or she 
is facing at that moment. We are now entering a 
time in which we may need to change our patient-
centered to a population-centered mentality. This 
kind of mindset shift is so disruptive that it must 
be avoided and postponed if possible not to collide 
with our principles as doctors and human beings. 
We will not allow chance to destroy our best char-
acteristics. We urologists, human beings, can give 
transcendence to everything we are experiencing. 
And that is what we will continue to do.
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