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Penile Cancer: the importance of Prevention

Although rare in developed countries (0.2 cases cases/100 000 men) (1), penile cancer (PC) is com-
mon in underdeveloped countries. In Brazil, Paraguai, Angola and India, the incidence of PC varies from 
2.3 to 8.3 cases/100 000 men) (2,3). In Brazil annually around 1000 penile amputations are reported. In 
some Brazilian regions, prevalence of PC is similar to prostate cancer, affecting young males (3.53% < 26 
years; 3.88%  27 - 35 years, 12% 36- 45 years and 18.7% 46 - 55 years old) (4).

 In a strict epidemiological and bureaucratic point of view, the health authorities of those coun-
tries don’t consider PC a public health problem in view of several other more prevalent diseases.

 Apart from epidemiological and statistical data, we disagree and believe that PC prevention is 
imperious in these nations. When dealing with the humanitarian and clinical aspects of PC, we conclude 
that the medical and scientific community such as the urological society and government agencies must 
pay attention to this disease:

- PC when diagnosed and treated precociously is highly curable and with low toxicity. When 
treated in more advanced phases, its treatment is costly and with bad outcome (3).

- Primary lesion treatment, even conservative, involves some degree of genital mutilation, with 
sensitivity alterations and even total loss of the ability for sexual activity. Amputations may also compro-
mise self-esteem and corporal image, difficult or avoid orthostatic micturition, result in loss of masculinity 
(in a society centered in the phallus) and may also result in urethral strictures.

- There are very few studies about the delayed sequelae of inguinal iliac lymphadenectomies: 
lymphoceles and repeated erysipela. Very few studies are available regarding treatment of lower limb 
chronic lymphedema. Usually this condition prevents labor and sports activities.  There is no definite cure 
for genital edema.

Is there a possible model of cancer prevention?

In the scientific literature, there are no well successful specific programs of PC prevention re-
ported and probably in a short or medium period of time they will not be available. But some aspects must 
be considered: PC is one of the solid tumors more related to human exposure to socio-environmental and 
behavior factors (3). Most of risk factors of PC (poverty, bad hygiene, phimosis, tobacco addiction, HPV 
infection and sexual promiscuity, among others) can be modified. Some interventions in life style and en-
vironment can reduce or almost eradicate this disease: tobacco avoidance must be strongly advocated (to-
bacco users have 2-4 more risk of PC ) (4-9), being the intervention of preventive medicine lato sensu with 
better results. Improvement of socio-economic conditions and basic sanitation worldwide are empirically 
associated with lower rates of PC, as in Denmark, where PC incidence drastically decreased after the great 
wars independently of circumcision not common in that country (10). Campaigns increasing the aware-
ness of genital hygiene must be target to the high risk population as did the Brazilian Society of Urology.

 Human papilloma virus (HPV) infection is observed in 35-82% of PC patients. Although not 
a definitive causal agent, as in cervix and anal canal tumors (3,11) serotypes 16 and 18 may contribute 
to some cases. The reduction of infection through safe sex, less promiscuity and use of condoms may 
lower PC incidence. HPV vaccine and impact on PC incidence is controversial (11). There are no reported 
studies; in a hypothetical study in United Kingdom, after a wide vaccination coverage, it was estimated 

EDITOR’S

COMMENT
Volume 39 | number 5 |  September . October, 2013   |    INT BRAZ J UROL

doi: 10.1590/S1677-5538.IBJU.2013.05.01



612

EDITOR’S

COMMENT

that individual protection against PC would be 50% and the lowering of the total number of projected 
cases in 2050 would only be of 5% (12). When the vaccination is universal to all girls (61.5%) as occurs is 
Australia, there is a reduction of genital warts in heterosexual males (13), but the impact of PC reduction 
was not studied. Lack of scientific data and the high cost of the vaccine (bi or quadrivalent) and the need 
of a wide population vaccination make impractical the vaccination in countries with higher incidence of 
PC. In the future, if these countries (most of which don’t comply with the minimal vaccination program 
suggested by the World Health Organization) can reach conditions to total HPV vaccination, probably it 
will not be necessary eradicate PC anymore.

 Awareness against promiscuity reduces sexually transmitted diseases (STDs), an associated 
high risk factor of PC (not causal). The reinforcement for safe sex (condoms) and the reduction of promis-
cuous partners might reduce the incidence of PC (7-9). Kinky sexual acts, like sex with animals (8,9) were 
recently described as risk factors for PC and must be discouraged.

 Phimosis and circumcision: phimosis (associated with the subjacent smegma and difficult hy-
giene of glans) is a known risk factor for PC (3,4,7,14-16). Among Jewish men submitted to circumcision 
at birth, the incidence of PC is minimal (17). Neonatal circumcision reduces 5 to 7 times the occurrence 
of PC (16). Adolescent and adult circumcision doesn’t have this protective effect. However, in a recent 
meta-analysis, childhood circumcision (≤ 18 years) is correlated to lower incidence of invasive PC. But 
this study only observed that the circumcision in benefic only to those with phimosis and not for the 
other children (18). Another possible benefit of childhood circumcision is the occurrence of lower grade 
PC (isolated evidence (4), requires confirmation). After circumcision of adult male subsaarian Africans it 
was observed reduction of several STDs (19,20) but the reduction of PC incidence was not studied.

 In view of all these aspects, one could advocate universal neonatal circumcision for all risk 
populations, an easy task, since most deliveries occur is hospitals. However, there are several controver-
sies: neonatal circumcision may present complications (21) (must be performed by trained specialists); 
universal indication has been discussed by Pediatric societies and North American Pediatric Society and 
US Task Force (22). Some believe that “health” preputial skin must be preserved in individuals unable to 
decide against circumcision. There are some organizations against circumcision (www.mothersagainstcirc.
org/www.intactamerica.org/).

CONCLUSIONS

 In the next decades, PC prevention will be based in politics and sanitarian measures depending on eco-
nomic aspects, and the physicians will not always influence them. Our role is to sensitize health, sanitiza-
tion and governmental authorities.
 In the future, PC prevention will efficiently reduce its incidence or almost eradicate the disease. Preco-
cious diagnosis will provide less invasive treatments. At present, high risk populations should not wait 
any longer and the urological community must address them with campaigns of awareness and enlighten-
ing, as the one promoted by the Brazilian Urological Society (http://www.sbu.org.br/?campanha-penis).
 For these high risk populations in particular, circumcision performed by trained professionals must be 
offered and may be benefic, after discussion of risks and benefits with the patients, parents and relatives, 
and after the signature of a free consent form.
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Purpose: To report the outcomes of patients with pathologic T4 UTUC and investigate the 
potential impact of peri-operative chemotherapy combined with radical nephroureterec-
tomy (RNU) and regional lymph node dissection (LND) on oncologic outcomes.
Materials and Methods: Patients with pathologic T4 UTUC were identified from the co-
hort of 1464 patients treated with RNU at 13 academic centers between 1987 and 2007. 
Oncologic outcomes were stratified according to utilization of perioperative systemic 
chemotherapy and regional LND as an adjunct to RNU.
Results: The study included 69 patients, 42 males (61%) with median age 73 (range 
43-98). Median follow-up was 17 months (range: 6-88). Lymphovascular invasion was 
found in 47 (68%) and regional lymph node metastases were found in 31 (45%). Peri-
-operative chemotherapy was utilized in 29 (42%) patients. Patients treated with peri-
-operative chemotherapy and RNU with LND demonstrated superior oncologic outcomes 
compared to those not treated by chemotherapy and/or LND during RNU (3Y-DFS: 35% 
vs. 10%; P = 0.02 and 3Y-CSS: 28% vs. 14%; P = 0.08). In multivariate Cox regression 
analysis, administration of peri-operative chemotherapy and utilization of LND during 
RNU was associated with lower probability of recurrence (HR: 0.4, P = 0.01), and cancer 
specific mortality (HR: 0.5, P = 0.06).
Conclusions: Pathological T4 UTUC is associated with poor prognosis. Peri-operative che-
motherapy combined with aggressive surgery, including lymph node dissection, may 
improve oncological outcomes. Our findings support the use of aggressive multimodal 
treatment in patients with advanced UTUC.

INTRODUCTION

Upper tract urothelial carcinoma (UTUC) is 
an uncommon genitourinary malignancy accoun-

ting for only 5% of urothelial cancers and 7-8% 
of all renal tumors (1). Radical nephroureterec-
tomy (RNU) with excision of an ipsilateral blad-
der cuff remains the gold standard treatment for 
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patients with invasive UTUC. Pathological stage 
is the most important predictor of oncologic ou-
tcomes in UTUC with dismal survival rates despite 
radical surgery for patients harboring T4 tumors 
(2-4). Therefore, patients with T4 UTUC represent 
a challenging cohort of patients, with limited data 
to guide selection of optimal therapy to maximize 
oncological outcomes.

 Experience with urothelial carcinoma of 
the urinary bladder (UCB) highlights that adequate 
lymph node dissection (LND) in conjunction with 
systemic chemotherapy (particularly neoadjuvant 
cisplatin-based regimens), comprise a fundamental 
part of the contemporary multi-modal therapeutic 
strategy. Given biologic similarities between upper 
and lower tract urothelial cancer, we sought to assess 
the potential impact of peri-operative systemic che-
motherapy and LND as an adjunct to radical RNU in 
patients with advanced UTUC.

 Utilizing multi-institutional database of 
patients managed with RNU, we defined associa-
ted clinico-pathological features and oncologic 
outcomes of patients with pathological T4 UTUC 
after RNU. In an exploratory and hypothesis ge-
nerating analysis, we then compared outcomes 
according to utilization of LND and peri-operative 
chemotherapy.

MATERIALs AND METhODs

Patient selection
 This was an institutional review board 

(IRB) approved study, with all participating si-
tes providing the necessary institutional data use 
agreements prior to initiation of the study. A total 
of 13 academic centers worldwide provided data. 
A computerized databank was generated for data 
transfer. After combining the data sets, reports 
were generated for each variable to identify data 
inconsistencies and other data integrity problems. 
Through regular communication with all sites, 
resolution of all identified anomalies was achie-
ved before analysis. Prior to the final analysis, the 
database was frozen and the final data set was 
produced for the current analysis. This study com-
prised 1464 patients who underwent RNU at 13 
centers between 1987 and 2007. 69 patients with 
pathologically confirmed T4 at RNU were identi-

fied and formed the cohort of interest for this stu-
dy. The choice to perform LND was determined by 
the surgeon and the standardization of LND was 
impossible due to the multicenter and retrospecti-
ve design of the study.

Pathologic Evaluation
 All surgical specimens were processed ac-

cording to standard pathologic procedures, and all 
slides were re-reviewed by genitourinary patholo-
gists according to prospectively defined uniform 
criteria. All pathologists were blinded to clini-
cal outcomes. Tumors were staged according to 
the 7th edition of the American Joint Committee 
on Cancer-Union International Contre le Cancer 
(AJCC-UICC) Tumor-Node-Metastasis (TNM) clas-
sification (5). Tumor grades were assessed accor-
ding to the 1998 WHO/ISUP (International Socie-
ty of Urologic Pathology) consensus classification 
(6). In addition, all UTUCs were evaluated for tu-
mor location (renal pelvis vs. ureter), pattern of 
tumor growth (papillary vs. sessile), presence of 
lymphovascular invasion (LVI), and concomitant 
CIS in the nephroureterectomy specimen.

Surveillance Regimen
 Follow-up was performed according to 

institutional protocols. Patients were generally 
followed every three months for the first year 
following RNU and every six months from the se-
cond year. Follow-up consisted of a history, phy-
sical examination, routine blood work and serum 
chemistry studies, urinary cytology, chest radio-
graphy, cystoscopy, and radiographic evaluation 
of the contralateral upper urinary tract. Elective 
bone scans, chest computerized tomography (CT), 
or magnetic resonance imaging were performed 
when clinically indicated.

Outcome Evaluation and Statistical Analysis
 Disease free survival (DFS) and cancer 

specific survival (CSS) were estimated using the 
Kaplan-Meier survival analysis. Disease recurren-
ce was defined as local failure in the nephroure-
terectomy bed, regional lymph nodes (LN), or dis-
tant metastasis after RNU. The period of DFS was 
defined as the time between the date of RNU and 
the development of local recurrence or distant me-
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tastasis. Censored survival values represent pa-
tients who were alive without clinical evidence of 
disease at the last follow-up. Cause of death was 
determined by the treating physicians, by chart 
review corroborated by death certificates, or by 
death certificates alone. The period of CSS was 
defined as the time between the date of RNU and 
death due to cancer. Outcomes of patients who 
received peri-operative chemotherapy and RNU 
including LND (group 1) were compared to other 
patients who either did not receive any chemo-
therapy and/or did not undergo LND during sur-
gery (group 2). Statistical differences were eva-
luated by the log rank test. All reported P values 
are 2-sided and significance was set at < 0.05. 
Multivariate Cox Regression analyses were per-
formed to determine the independent predictors 
of disease recurrence and cancer specific mortali-
ty after RNU. All statistical tests were performed 
with SPSS version 19.0.

REsULTs

Clinico-pathological characteristics
 The study included 69 patients, 42 ma-

les (61%) and 27 females (39%), with median age 
of 73 (range 43-98). Table-1 describes clinico-
-pathological characteristics of the entire cohort 
and shows that there were no significant diffe-
rences between the two groups. All tumors were 
high grade. LND was performed in 37 (54%) and 
31 (45%) had LN involvement. The mean number 
of removed and positive LNs were 3 and 1 respec-
tively (range 0-20 and 0-8, respectively). Syste-
mic peri-operative chemotherapy was used in 29 
(42%) patients; 6 (9%) received neoadjuvant and 
23 (33%) received adjuvant chemotherapy. Che-
motherapy regimens consisted of MVAC in 60%, 
Gemcitabine/Cisplatin in 20% and other/unkno-
wn regimens in the remaining patients. Patients 
received an average of 3 cycles of chemotherapy 
(range 1 to 6).

Oncological outcomes
Median follow-up was 17 months (range: 

6-88). The 3 year-DFS and CSS for the entire co-
hort were 18% and 26%, respectively. The median 
time to recurrence and death due to cancer were 4 

and 14 months, respectively. Kaplan- Meier survi-
val analyses showed significant difference in DFS 
rates between patients who received both peri-
-operative chemotherapy and LND during RNU 
and the rest of the cohort (3Y-DFS: 35% vs. 10% 
with P = 0.02) (Figure-1); and a difference appro-
aching significance in CSS (3Y-CSS: 28% vs. 14% 
with P = 0.08) (Figure-2). Median time to recur-
rence and death was 8 and 16.5 months, respecti-
vely, in patients who received both peri-operative 
chemotherapy and LND during RNU vs. 3.5 and 13 
months in all others.

 In multivariate Cox regression analyses 
(Table-2), multimodal treatment including peri-
-operative chemotherapy and LND during RNU 
was independently associated with lower probabi-
lity of recurrence (HR: 0.4, P = 0.01), and was the 
only factor approaching significance in multiva-
riate analysis evaluating CSS (HR: 0.5, P = 0.06). 
LN involvement was associated with disease re-
currence (HR 1.97, p = 0.026).

DIsCUssION

Despite aggressive surgery, locally advan-
ced UTUC is often associated with poor prognosis. 
Pathologic stage remains the most important pre-
dictor of survival after RNU, roughly doubling the 
risk of disease recurrence or death at each incre-
ment of pathologic T stage (2-4). In this multicen-
ter retrospective analysis, T4 UTUC was associated 
with aggressive pathological features such as LVI, 
tumor necrosis, sessile architecture, concomitant 
CIS and regional lymph node metastases (2,3). The 
poor prognosis of T4 UTUC was confirmed with 
short time to systemic relapse and nearly 75% of 
patients dying from their disease within 3 years 
after RNU. Multimodal therapy with RNU, regio-
nal LND and peri-operative chemotherapy was the 
only management strategy associated with impro-
ved oncologic outcomes, namely lower recurrence 
rates and higher survival rates. The median time to 
recurrence and the probability of cancer specific 
survival were doubled in patients managed with 
both peri-operative systemic chemotherapy and 
regional LND.

 The realization of potential survival ad-
vantage that can be gained from utilization of 
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multimodal treatment of urothelial cancers has 
been obtained from clinical experience with ad-
vanced bladder cancer. While radical cystectomy 
remains the cornerstone intervention, integration 
of platinum based chemotherapy and thorough 
LND has been shown to improve oncologic ou-
tcomes (7,8). Similarly, preoperative systemic che-
motherapy followed by aggressive surgical conso-
lidation with RNU has been recently suggested to 
improve the oncologic outcomes of UTUC patients 
with loco-regional nodal metastases (9). However, 

not all multimodal treatment approaches were 
found to improve survival outcomes for patients 
with advanced UTUC. A previous analysis from 
the UTUC collaboration, including 542 high risk 
UTUC patients (T3,4 and/or N+), could not iden-
tify a survival advantage of the use of adjuvant 
chemotherapy after RNU, possibly due to the un-
derutilization of systemic chemotherapy and ad-
ministration of adjuvant chemotherapy only in 
advanced stage of the disease (10). The underutili-
zation of systemic chemotherapy is not surprising, 

Table 1 - Clinico-pathological characteristics of T4 UTUC cases at RNU.

Variables Entire cohort N (%) Chemotherapy and LND 
during RNU (%)

No chemotherapy and/or 
LND not performed (%)

P value

Total 69 22 (32) 47 (68)

Age (Y) 

Median (range) 73 (43-89) 72.5 (52-89) 73 (43-88) 0.86

Gender

Male 42 (61) 15 (68) 27 (57)
0.39

Female 27 (39) 7 (32) 20 (43)

ECOG performance status

0 46 (67) 16 (73 30 (64)
0.47

≥ 1 23 (33) 6 (27) 17 (36)

side

Right 25 (36) 6 (27) 19 (40)
0.29

Left 44 (64) 16 (73) 28 (60)

Necrosis

Absent 24 (35) 7 (32) 17 (36)
0.72

Present 45 (65) 15 (68) 30 (64)

Architecture

Papillary 12 (17) 3 (14) 9 (19)
0.57

Sessile 57 (83) 19 (86) 38 (81)

Lymphovascular invasion (LVI)

Absent 22 (32) 4 (18) 18 (38)
0.09Present 47 (68) 18 (82) 29 (62)
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Figure 1 - Disease free survival probabilities based on whether peri-operative chemotherapy and LND were included in the 
management of T4 UTUC.

Figure 2 - Cancer specific survival probabilities based on whether peri-operative chemotherapy and LND were included in 
the management of T4 UTUC.
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considering the low incidence of peri-operative 
chemotherapy reported in bladder cancer and the 
absence of randomized trials demonstrating a sur-
vival benefit in patients with UTUC (11).

 There is a solid clinical rationale to utilize 
neoadjuvant rather than adjuvant chemotherapy 
for appropriately selected patients with UTUC, as 
the decline in renal function after nephrectomy 
may hinder effective chemotherapy dosing in an 
adjuvant setting (12-14). Moreover, a significant 
number of UTUC patients may already have a de-
gree of renal insufficiency at the time of diagnosis 
(13,14). Recent reports have shown rates of up to 
14% and 53% for complete response and down 
staging, after utilization of neoadjuvant chemo-
therapy in patients with locally advanced UTUC 
(12,15). Neoadjuvant paradigm, however, is not 
devoid of potential limitations, such as overtre-
atment, treatment related morbidity, resulting in 
patient deterioration and/or disease progression 
during such therapy. This may explain the lower 
utilization of peri-operative chemotherapy, parti-
cularly in the neoadjuvant setting in our study, 
as only 9% and 33% received neoadjuvant and 
adjuvant chemotherapy.

 Our study, similar to previous reports, has 
shown higher probability of LN involvement at hi-
gher T stages (16-18). Nodal status was found to 
be one of the most important predictors of onco-
logic outcomes for urothelial cancers (4,16,19-22). 
Inadequate LND during radical surgery for urothe-
lial cancer may underestimate the disease burden 
and preclude administration of adjunct systemic 

chemotherapy. LND might decrease overall tu-
mor burden and allows the immune system and 
chemotherapeutics to target a smaller number of 
cancer cells, potentially with greater efficacy (21). 
Brausi et al. demonstrated that LND performed at 
the time of RNU significantly improved the survi-
val of patients with invasive UTUC (23). Similarly, 
a Japanese group found that more complete LND 
was associated with survival benefits compared to 
incomplete or no LND (24). Moreover, retrospecti-
ve data suggests that LND may have more signi-
ficant staging and therapeutic impact on outcome 
in patients with locally advanced disease compa-
red to those with localized UTUC (16,24,25). Ho-
wever, even at the high volume academic centers 
included in this collaboration, LND was performed 
only in 40-50% of cases (25). While there is no 
standard, agreed upon extent or template of LND 
during RNU, a minimum of 8 removed LNs seemed 
to be the most informative cutoff with 75% proba-
bility of finding at least 1 positive LN (22).

 Several limitations of this study merit 
discussion. First, there are limitations inherent to 
the retrospective study design, which undoubte-
dly translate into a significant selection bias. The 
number of patients who presented with locally 
advanced disease and did not undergo surgery or 
progressed while receiving neoadjuvant chemo-
therapy is not known. Moreover, the reasons why 
LND was not performed during the surgery or why 
chemotherapy was not utilized in some patients 
were not included in the database. Finally, UTUC 
patients included in this study were managed at 

Table 2 - Multivariable Cox Regression analysis addressing disease recurrence and cancer specific mortality in 69 T4 UTUC 
patients treated with RNU.

Disease recurrence Cancer-specific mortality

HR 95% CI P HR 95% CI P

LN involvement 1.974 1.083-3.596 0.026 1.649 0.898-3.029 0.107

LVI 1.211 0.630-2.328 0.566 1.018 0.517-2.003 0.960

Combined peri-operative chemothera-
py and LND

0.397 0.197-0.800 0.01 0.518 0.259-1.035 0.06
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different centers by variable chemotherapy regi-
mens and by multiple surgeons who used different 
surgical techniques and templates of LND. With the 
rarity of UTUC, a retrospective study design combi-
ning quality data from multiple high volume cancer 
centers may provide valuable clinical information 
and serve as an important guide for improving the 
outcomes of patients with advanced UTUC.

 The integration of peri-operative chemo-
therapy with meticulous radical surgery, adherent 
to sound oncological principles including adequa-
te LND may improve oncologic outcomes for pa-
tients with advanced UTUC.

CONCLUsIONs

Pathological T4 UTUC is associated with 
poor oncologic outcomes. Implementation of ag-
gressive multimodal treatment paradigm, where 
peri-operative chemotherapy is integrated with 
meticulous radical surgery, including RNU and re-
gional LND may improve patient outcomes.
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Introduction: The aim of this study was to compare overall survival in elderly patients (≥ 
80 years) with muscle-invasive bladder cancer (MIBC) undergoing either radical cystec-
tomy (RC) or conservative treatment.
Material and Methods: We performed a retrospective, comparative analysis of overall- and 
cancer-specific survival in octagenarians with MIBC (> pT2) submitted to RC or conserva-
tive treatment. Uni- and multivariable Cox regression analysis were performed to assess 
predictors of overall survival. Cumulative hospital stay was also analyzed for all patients.
Results: The RC-group consisted of 33 patients with a mean age of 82.3 years (IQR 80.4-
85.4 years) and the bladder preservation a cohort of 35 patients aged 83.8 years (IQR 
81.8-88.2 years). No difference was detectable for overall survival (15.9 months versus 
9.5 months; p = 0.18) and cancer-specific survival (23.5 months versus 19.5 months p = 
0.71) or 90-day mortality (6.1% versus 14.3%; p = 0.43) between the two groups. Patients 
who received conservative treatment had a shorter cumulative length of hospital stay (p 
= 0.001). Age at the time of transurethral resection of the bladder (TUR-B) was an inde-
pendent predictor of the overall survival (p = 0.004).
Conclusions: In this retrospective study, no clear survival benefit was observed for pa-
tients ≥ 80 years submitted either to radical cystectomy or conservative treatment. There 
was however a trend favoring radical cystectomy but this did not approach statistical 
significance. Octagenarians that underwent RC however spent more of their remaining 
lifetime in the hospital than those treated conservatively.

INTRODUCTION

Bladder cancer is the 9th most common can-
cer diagnosed worldwide with more than 333,000 
new cases and 130,000 deaths annually (1). As re-
ported in a recent study of the Surveillance Epide-
miology and End Result (SEER), the highest inci-

dence of bladder cancer is observed at the age of 85 
years (2). Treatment of bladder cancer is not without 
significant morbidity and mortality and the optimal 
management of bladder cancer in geriatric patients 
is not known. Demographic changes that predict in-
creasing life expectancy will result in a rising num-
ber of geriatric bladder cancer patients.
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Radical cystectomy (RC) remains the gold 
standard treatment for younger patients with 
muscle-invasive bladder cancer (MIBC) (3). In the 
elderly population, the oncologic superiority of RC 
to bladder preservation has not been demonstra-
ted (4). In addition, RC demonstrates a 3-5-fold 
higher perioperative mortality in septuagenarians 
(5.4%) and octogenarians (9.2%) in comparison to 
patients ≤ 69 years (2%) (5). Some studies, howe-
ver, have demonstrated that selected older patients 
have similar peri-operative outcomes as younger 
patients (6-8). Bladder sparing treatment in a se-
lected group of octogenarians has also been suc-
cessfully demonstrated by Wehrberger et al. (9).

 To date, no prospective randomized trials 
are available comparing RC to conservative ma-
nagement in the geriatric population. In addition, 
very few retrospective, comparative studies have 
been performed. We therefore sought to evaluate 
the overall survival (OS) of patients 80 years old 
or older with MIBC who either underwent RC or 
a conservative bladder sparing treatment at two 
institutions.

MATERIALs AND METhODs

Study Population
 In this retrospective study, patients aged 

80 years or older with newly diagnosed MIBC (≥ 
pT2) were included from two institutions. The first 
group underwent RC and pelvic lymphadenec-
tomy at the Department of Urology at the Central 
Hospital in Bolzano, Italy. None of the patients 
received neoadjuvant or adjuvant chemotherapy.

 The second group received conservative 
treatment at the Donau Hospital Vienna, Austria. 
The bladder sparing protocol used at the Donau 
Hospital was for palliative and not curative intent. 
This does not meet the EAU guidelines for curati-
ve bladder sparing protocols. The cohort consisted 
of 35 consecutive patients (≥ 80 years), diagnosed 
with MIBC. All patients underwent a primary TUR-
-B, however adjuvant measures, such as repeated 
TUR-B (n = 17.49%) or external beam irradiation 
(n = 15.43%), were performed on an individualized 
basis. None of the patients received neoadjuvant or 
adjuvant chemotherapy or a salvage cystectomy.

Clinical end points of the study
 Overall survival was defined as the pe-

riod between the first TUR-B with MIBC (≥ pT2) 
in the specimen to the last follow-up or death. 
The second endpoint was the cumulative hospi-
tal stay. This included every day of hospitaliza-
tion beginning and including the first TUR-B. To 
assess predictors of overall survival, Cox hazard 
ratios were calculated with univariate and mul-
tivariate analysis.

Clinical parameters
 The following clinical parameters were 

evaluated in this retrospective study: age, body 
mass index (BMI), comorbidities and the Ameri-
can Society of Anesthesiologists score (ASA).

Oncological data
 Tumor stage was classified according to 

the 2002 TNM classification approved by the 
Union International Contre le Cancer (10). All 
patients were diagnosed with a muscle invasive 
bladder cancer following TUR-B. Tumor staging 
was completed with computer tomography and/
or magnetic resonance imaging and bone scan 
scintigraphy to exclude distant metastases.

 Survival time was defined as time betwe-
en diagnosing MIBC by TUR-B until death or date 
of last follow-up in both groups. Patients were 
followed at their respective institutions.

statistical analysis

 For the statistical analysis, the Statistical 
Package for Social Sciences, version 19 (SPSS 
Inc, Chicago, IL) was used. Continuous and non-
-normally distributed variables were presented as 
medians with interquartile ranges (IQRs). Diffe-
rences between the institutions were calculated 
with the Mann-Whitney U and chi-square tests. 
All calculations with a level of significance were 
defined as p < 0.05. Kaplan-Meier plots were 
applied for estimating the overall mortality and 
cancer-specific mortality. Statistical significances 
were analyzed with the log-rank test. Univariate 
and multivariate Cox regression analyses were 
performed to assess predictors of overall survival.
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REsULTs

Patient characteristics
 A total of 68 patients were included in this 

retrospective, comparative study. The characteristics 
of the study population are listed in Table-1. Thirty-
-three patients received RC and 35 received conser-
vative therapy as defined by TUR-B and/or radiation 
therapy. Median follow-up for the entire cohort was 
12.4 months. Comorbidities and ASA-score were 
comparable between the two cohorts, yet patients 
managed with bladder preservation were slightly ol-
der (p = 0.046). The RC cohort consisted of 11 female 
and 22 male patients with a mean age of 82.3 years. 
Patients who received a bladder sparing approach 
consisted of 15 females and 20 males with a mean 
age of 83.8 years.

Therapeutic interventions and perioperative 
mortality

 Radical Cystectomy
 All patients who underwent RC (n = 33) re-

ceived an incontinent urinary diversion as follows: 
colon conduit (n = 14), ileal conduit (n = 3), uretero-
-ureterocutaneostomy wrapped with omentum (n = 
16). None of the patients received neoadjuvant radio-
therapy and/or chemotherapy. The 30- and 90-day 
mortality for the RC group was 0% and 6% (2 pa-
tients), respectively. One patient died in consequence 
of a respiratory insufficiency after pneumonia. Ano-
ther patient died due to cardiac insufficiency.

Conservative treatment
 In the conservative group (n = 35), all pa-

tients underwent TUR-B. Fifteen patients (43%) un-
derwent radiation therapy (65 Gy) on an individu-
alized basis. A total of 17 patients (49%) received a 
second TUR-B. Two patients (6%) underwent a third 
TUR-B. The 30- and 90-day mortality in this cohort 
was 0% and 14.3% (5 patients), respectively.

 Regarding the five patients who died within 
90 days, two died due to urosepsis, the cause of de-
ath of other three was unknown, but they were 99, 
90 and 82 years old.

A total of 25 patients (71.4 %) were able to 
void spontaneously, five (14.3%) maintained an in-
dwelling catheter and five patients (14.3%) had no 
detailed voiding data.

 Endoscopic or surgical re-interventions 
requiring anesthesia after radical cystectomy or 
primary TUR-B

 In the group of patients with conservative 
treatment, 19 secondary TUR-B have been perfor-
med due to recurrent, conservatively uncontrolla-
ble macrohematuria or as an elective intervention 
in case of confirmed tumor/recurrence/progres-
sion (see in detail: therapeutic interventions and 
perioperative mortality). Another patient received 
a palliative uretero-ureterocutaneostomy without 
cystectomy.

 The group of patients after RC underwent 
secondary intervention in 12 % (n = 4): One patient 
underwent a revision for ureteral neoimplantation 
after a stenosis of the ureterointestinal anastomosis. 
One patient had to undergo a re-laparotomy after 
developing an abdominal fascial dehiscence, ano-
ther patient after presenting with sepsis and acute 
abdomen of unclear etiology. Another patient un-
derwent re-laparotomy at five months postoperati-
vely due to the development of ileus.

Outcomes
 Hospitalization was significantly shorter 

with conservative treatment
 The median time of hospitalization (inclu-

ding first TUR-B, cystectomy to last follow-up/de-
ath) for the RC cohort was 50 days (IQR 31.5-77.5), 
whereas the median time of hospitalization in the 
conservatively treated group was 24 days (IQR 14-
46.5). The cumulative hospital stay was significan-
tly different between the two cohorts (p = 0.001). 
The conservative group spent 8.7% (IQR 3.6-23.3%), 
whereas the RC group 12.9% (IQR 3.6-23.3%) of 
their remaining life-time in the hospital.

 No difference in overall survival between 
RC and conservative treatment

 The median OS for the cohort treated with 
RC was 15.9 months (95%CI 6.9-24.9) compared to 
9.5 months (95%CI 4.5-14.4) for the patients who 
underwent conservative treatment. Although the-
re exists a trend towards improved survival in the 
RC group, this was not statistically significant (p 
= 0.175) (Figure-1a). For cancer-specific survival, 
no statistical significant difference was found (p = 
0.710) (Figure-1b). At the end of data collection, 
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Table 1 - Clinical and pathologic characteristics of 68 patients with muscle invasive urothelial carcinoma of the bladder treated 
with radical cystectomy at the hospital of Bolzano or conservative treatment at the Donau hospital of Vienna.

Institution/Procedure Entire Cohort
(n = 68)

Bolzano Radical
Cystectomy

(n = 33)

Donau Hospital Vienna 
Conservative Treatment

(n=35)

P-value

Age before TUR-B, median (IQR) 83.4 (81.0-86.3) 82.3 (80.4-85.4) 83.8 (81.8-88.2) 0.046

Gender male n (%) 42 (61.8%) 22 (66.7%) 20 (57.1%) 0.374

BMI median (IQR) 24.22 (21.98-26.37) 24.44 (22.50-27.21) 24.01 (21.08-26.08) 0.148

ASA (%)

1 2(2.9%) 0(0%) 2 (6.7%) 0.286

2 22(32.4%) 11(33.3%) 11 (36.7%)

3 39(57.4%) 22(66.7%) 17 (56.7%)

pT (TUR) 

pT2 63 (94%) 30 (93.8%) 33 (94.3%) 0.996

pT3 2 (3%) 1 (3.1%) 1 (2.9%)

pT4 3 (3%) 1 (3.1%) 1 (2.9%)

CIs present 11 (16.2%) 6 (18.2%) 5 (14.3%) 0.749

Grading

G2 2 (2.9%) 2 (6.1%) 0 (0%) 0.224

G3 66 (97.1%) 31 (93.9%) 35 (100%)

Tumor diameter/size

< 3cm 15 (22.1%) 7 (21.2%) 8 (22.9%) 0.870

> 3cm 53 (77.9%) 26 (78.8%) 27 (77.1%)

Tumor focality

Monofocal 22 (32.4%) 14 (42.4%) 8 (22.9%) 0.120

Multifocal 46 (67.6%) 19 (57.6%) 27 (77.1%)

90d Mortality 7 (10.3%) 2 (6.1%) 5 (14.3%) 0.429

Cumulative hospital stay 
median (IQR)

35 (22-68) 50 (31.5-81.0) 24 (13.75-46.25) 0.001

BMI = Body mass index; AsA = American Society of Anesthesiologists Score; CIs = Carcinoma in situ; IQR = Interquartile range; TUR-B 
= Transurethral resection of the bladder
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A

B

Figure 1 a - kaplan Meier plots assessing overall survival in patients with muscle invasive urothelial carcinoma of the bladder 
treated with radical cystectomy (RC) or with bladder preserving therapy.

Figure 1 b - kaplan Meier plots assessing cancer-specific survival in patients with muscle invasive urothelial carcinoma of 
the bladder (MIBC) treated with radical cystectomy (RC) or with conservative treatment (TRU-B+/-radiation therapy).
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eight patients (24%) in the RC group were alive 
and none in the conservatively treated group.

 Univariate and multivariate Cox regres-
sion analysis assessing overall survival

 Table-2 depicts uni- and multivariable Cox 
regression analyses of OS for the entire cohort. Only 
age at the time of TUR-B was an independent pre-
dictor of OS (HR 1.1, 95%CI 1.04-1.22, p = 0.004). 
All other variable such as: BMI, gender, ASA, dia-
meter and focality of UC did not reach statistical 
significance. The treatment option (RC vs. conser-
vative treatment) was not a significant predictor of 
OS (HR 1.427, 95% CI 0.852-2.391, p = 0.177).

DIsCUssION

Bladder cancer incidence peaks at the age 
of 85 years (2) and the number of elderly patients 
with bladder cancer is expected to triple seconda-
ry to the demographic changes predicted for our 
aging population (11). The optimal management 

of geriatric patients with invasive bladder cancer 
will increasingly become an important issue. In 
younger patients with MIBC, RC remains the gold 
standard of therapy (3,12). However, geriatric pa-
tients have a higher number of relevant comorbi-
dities resulting in an enhanced surgical risk. Prout 
et al. (13) reported that patients > 74 years old 
with MIBC have a higher incidence of cardiac di-
sease, chronic anemia and therefore higher ASA-
-scores than younger patients. Liberman et al. (5) 
noticed a 3-fold and 5-fold rise of perioperative 
mortality of RC in septuagenarians (5.4%) and oc-
togenarians (9.2%) respectively, when compared 
to patients younger than 69 years (2%).

 The aim of our study was to compare RC 
and conservative treatment for MIBC in patients 
80 years old and older. The principal findings of 
this retrospective comparative study were (i) the-
re was no significant difference in overall, cancer 
specific survival and 90-day mortality between 
both groups (albeit a trend favoring RC); (ii) pa-
tients who received conservative therapy had a 

Table 2 - Uni- and multivariable Cox regression analysis for overall survival.

Univariable Analysis Multivariable Analysis

Variables Hazard Ratio
(95%CI)

P-Value Hazard Ratio
(95%CI)

P-Value

Treatment
(RC = Reference)

1.427 (0.852-2.391) 0.177 1.242 (0.652-2.367) 0.177

Gender
(male = Reference)

1.012 (0.599-1.712) 0.964 0.706 (0.375-1.329) 0.281

BMI (continuous) 0.982 (0.953-1.012) 0.232 0.987 (0.959-1.015) 0.347

AsA score (continuous) 0.864 (0.524-1.423) 0.565 0.946 (0.551-1.626) 0.841

Age at TUR-Bladder
(≥ pT2)

1.140 (1.065-1.220) <0.001 1.124 (1.038-1.217) 0.004

Diameter of Urothelial
Carcinoma
(< 3cm = Reference)

1.238 (0.678-2.260) 0.488 1.787 (0.868-3.667) 0.115

Focality (Monofocal=Reference) 0.951 (0.549-1.646) 0.857 1.101 (0.602-2.011) 0.756

BMI = Body mass index; AsA = American Society of Anesthesiologists Score; RC = Radical cystectomy
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shorter cumulative length of hospital stay than 
patients who underwent RC and (iii) age at the time 
of TUR-B was an independent predictor of the OS.

 The lack of survival advantage of RC in 
geriatric patients confirms previous studies. Using 
the SEER data base, Chamie et al. (4) compared the 
OS of octogenarians, who either underwent con-
servative therapy or who received RC. The median 
OS was 18 months for patients who underwent RC 
(n = 904) and 15 months in those (n = 1.227) who 
received conservative therapy. In a recent study, 
Yoo et al. compared 27 octogenarians with MIBC 
who underwent either RC (41%) or non-RC-treat-
ment (59%). In this series, RC did not improve OS 
compared to other treatment modalities (14). In 
our cohort, the median OS for the patients treated 
with RC was 15.9 months compared to 9.5 mon-
ths for the patients who underwent conservative 
treatment. Although this difference did not reach 
statistical significance, a trend towards improved 
survival with RC was observed. Achieving statis-
tical significance may have been hindered by our 
small sample size, however this study is in agre-
ement with the aforementioned studies that have 
not demonstrated an oncological superiority of RC 
over conservative treatment in patients ≥ 80 years.

 In the absence of convincing oncological 
evidence to support either therapeutic option, 
Morgan et al. (15) attempted to provide an alter-
native approach for elderly patients with MIBC. 
In a cohort of 220 patients older than 75 years 
who underwent RC, the authors aimed to identify 
parameters that impact post-operative mortality. 
A nomogram for predicting 90-day mortality was 
established. The 90-day mortality of the entire 
study cohort was 12.7 % (n = 28). Advanced age 
(HR 2.30, 95%CI 1.22-4.32) and lower preope-
rative albumin (HR 2.50, 95%CI 1.40-4.45) were 
significant predictors of 90-day mortality. Due to 
the increased mortality and complication rate in 
this population, Wehrberger et al. (9) proposed a 
risk-adapted approach for geriatric patients with 
MIBC based on tumor stage, co-morbidities and 
chronologic age secondary to the high morbidi-
ty and mortality. In the absence of randomized 
studies, further work will need to be performed 
looking at predictors for optimal treatment in el-
derly patients.

 The main advantage of RC is the preven-
tion of local symptoms such as recurrent hematu-
ria, clot retention, upper urinary tract dilatation 
with renal impairment, and voiding symptoms 
such as urgency and urge incontinence. Lodde et 
al. (16) evaluated this particular quality of life as-
pect in 24 primary MIBC patients who received 
bladder preservation therapy. The mean age of 
these patients was 81 years (range 68-92) with a 
mean follow-up of 680 days. Mean hospital stay 
was 109 days (range, 13-253 days) equivalent 
to 16% of the remaining survival time. Because 
of local complications, seven patients (29%) ul-
timately underwent salvage cystectomy. The au-
thors therefore questioned the role of conserva-
tive management of patients with primary MIBC 
(16). These discouraging data are in contrast to 
the present series where no patient required salva-
ge cystectomy and the majority was able to void 
spontaneously. Although the mean age in Lodde’s 
series was 81 years, some younger patients were 
included who were more likely to have undergone 
salvage cystectomy (16).

 We recognize the limitations of our study 
including its retrospective nature, data from two 
separate hospitals and its sample size. However, a 
prospective randomized study for MIBC in elder-
ly patients is very unlikely to be performed. Our 
comparative analysis from one center that did not 
perform radical cystectomy in patients ≥ 80 years 
versus another one that offered this approach mi-
ght provide some useful information. During the 
study period (1997-2010) all patients (≥ 80 years) 
at the Donau Hospital underwent conservative 
treatment. All patients received at least one TUR-B 
and 43% received adjuvant radiotherapy. No pa-
tient at the Donau Hospital during this time period 
underwent a RC. In contrast, at the Central Hospi-
tal of Bolzano, RC was offered to all patients.

 We also recognize that the conservative 
treatment at the Donau Hospital was not uniform. 
Only 15 patients (43%) received external beam 
irradiation (65Gy) for palliative reasons. In this 
advanced age group with multiple co-morbidities, 
the bladder sparing protocols were highly indi-
vidualized and at the discretion of the treating 
urologists. However, none of the patients received 
chemotherapy or subsequent RC and were only 
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treated with TUR-B and radiation. Finally, we can-
not make valid statements for quality of life issues. 
Issues involving hematuria, voiding dysfunction 
and incontinence play a valuable role in the deci-
sion making process and must be considered.

 Despite these methodological limitations, 
this is the first attempt to compare two approa-
ches in the management of geriatric patients with 
MIBC. This is a clinical scenario that the urologist 
will face with increasing frequency as the popu-
lation ages. In the absence of prospective, rando-
mized multicenter trials, including quality of life 
evaluations, the decisions to treat or not to treat 
will be difficult. The importance of the oncological 
outcome in patients ≥ 80 years, that due to their 
high age and comorbidities have a reduced life ex-
pectancy, has to be questioned. With similar life 
expectancy in both study groups, the palliation 
of disease-related complications and symptoms 
seems to be important for the improvement of 
the quality of life within the remaining life time. 
Further studies such as these, as well as studies 
stratifying risks and co-morbidities are necessary 
in order to help make appropriate treatment deci-
sions in this group of patients.

CONCLUsIONs

In this retrospective study, no clear survi-
val benefit was observed for patients ≥ 80 years 
receiving either radical cystectomy or conservati-
ve treatment. There was however a trend favoring 
radical cystectomy but it did not approach statis-
tical significance. Octogenarians that underwent 
RC spent more of their remaining lifetime in the 
hospital than those receiving conservative treat-
ment. Aspects such as quality of life, control of lo-
cal symptoms and time spent hospitalized remain 
important aspects in determining care in these el-
derly patients.

ABBREVIATIONs

MIBC = Muscle invasive bladder cancer
RC = Radical cystectomy
OS = Overall survival
BMI = Bbody mass index
ASA = American Society of Anesthesiologists

TUR-B = Transurethral resection of the bladder
IQR = Interquartile range
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Objectives: Although the glycoprotein group tumor marker CA 19-9 has been detected 
in both serum and urine of bladder cancer patients, information about their comparative 
role in screening of low grade transitional cell carcinoma (LGTCC) and high grade tran-
sitional cell carcinoma (HGTCC) is rare.
Materials and Methods: In this study we measured both the urinary and serum levels of 
CA 19-9 in 35 LGTCC and 20 HGTCC patients by ELISA and determined the cut off value 
of both urinary and serum CA 19-9 levels by receiver operator characteristic curve (ROC) 
for both patient groups. Odds ratio (OR) for CA 19-9 was analyzed with its range at 95% 
confidence interval to analyze the role of this tumor marker as a screening parameter for 
both of these cancer types.
Results: For urinary CA 19-9 the OR was 20.16 with an interval of 4.91-82.71 whereas for 
the serum CA 19-9 it was 7.5 with an interval of 2.28-24.62.
Conclusions: From these data we suggest that urinary CA 19-9 is a better screening pa-
rameter with optimum sensitivity and specificity than its serum counterpart for diagnosis 
of low grade and early stages of transitional cell carcinoma of urinary bladder. Further-
more, it can be suggested that urinary CA 19-9 can be used as better prognostic marker 
for LGTCC than its serum counterpart.

INTRODUCTION

Tumor markers are biochemical substan-
ces elaborated by tumor cells either due to the 
cause or effect of malignant process. These ma-
rkers can be normal endogenous products that 
are produced at a greater rate in cancer cells or 
the products of newly switched on genes that re-
mained quiescent in the normal cells. They may 
be present as intracellular substances in tissues 
or may be released into the circulation and appe-
ar in serum. An ideal tumor marker should be 
highly sensitive and specific, and should be able 
to detect neoplastic growth from non-neoplastic 
growth. Its level should rise before the tumor 

proceeds, so that it can be used as an early detec-
tion marker in any cancer (1,2).

 Bladder cancer is a common urologic can-
cer. Bladder cancer is the fourth most common 
cancer in men in the United States, after pros-
tate, lung, and colorectal cancer. Bladder cancer 
is the 10th most common cancer in women (3). 
The most common type of bladder cancer in the 
United States is urothelial carcinoma, former-
ly known as transitional cell carcinoma (TCC) 
(4) which happens to be the 7th most common 
cancer in men and the 17th most common can-
cer in women worldwide (5). The urothelium in 
the entire urinary tract may be involved, inclu-
ding the renal pelvis, ureter, bladder, and urethra. 
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The clinical course of bladder cancer carries a 
broad spectrum of aggressiveness and risk. The 
detection of bladder cancer mostly depends on 
urinary cytology and cystoscopy. Cystoscopy 
has been proven quite successful in surveillance 
and follow-up of patients with treated bladder 
cancer. The drawback of cystoscopy is that it is 
quite expensive, invasive and uncomfortable (6). 
Urine cytology has been the gold standard for 
bladder cancer screening and surveillance in the 
past (7) but it is subjective and requires adequa-
te number of exfoliated cells in the urine, and 
cellular alterations are likely due to change in 
collection conditions and therapeutic interven-
tions. Urine cytology is performed at the same 
time as cystoscopy, although its routine use for 
screening is controversial (8). Urine cytology is 
associated with a significant false-negative rate, 
especially for low-grade carcinoma (10-50% ac-
curacy rate). Studies have evaluated the clinical 
significance of urinary CA19-9 levels in bladder 
cancer patients classified according to various 
combinations of Lewis (Le) and Secretor (Se) ge-
notypes (9). The CA 19-9 concentration correla-
ted well with the clinical response to treatment. 
CA 19-9 increases very early during recurrence 
in patients with a mean lead-time of 4-6 mon-
ths before the clinical diagnosis. The marker is 
210 kDa tumor- associated glycoprotein antigen 
present as carbohydrate determinant on glycoli-
pid and glycoprotein. Carbohydrate antigen 19-9 
was established from a colon cancer cell line (10) 
and it has been clinically applied as a useful tu-
mor marker of pancreatic and gastrointestinal 
carcinoma (11-13). Many immunohistochemical 
studies have shown carbohydrate antigen 19-9 
expression in various normal tissues, including 
the pancreas, gall bladder, stomach, colon, bron-
chial tree, endometrium, salivary glands, kidney 
and prostate (14-17). Furthermore, it is well kno-
wn that the serum level is elevated in some non-
malignant diseases. In 99.6% of healthy adults, 
serum CA 19-9 levels are lower than 37µ/mL. Va-
lue less than 100µ/mL is considered as grey zone 
values in which malignant and benign diseases 
may overlap. Pal et al. reported urinary CA 19-9 
to be a sensitive marker for an early diagnosis of 
transitional cell carcinoma but did not evaluate 

its comparative role with its serum counterpart 
(18). Although studies have evaluated the clinical 
significance of urinary CA19-9 levels in bladder 
cancer patients classified according to various 
combinations of Lewis (Le) and Secretor (Se) ge-
notypes, reports regarding its sensitivity as an 
early marker in low and high grade transitional 
cell carcinomas are scarcely available, particular-
ly in comparison to its serum counterpart. Hence, 
we hypothesized that the urinary and serum le-
vel of this marker may not exhibit same degree 
of sensitivity and specificity for early detection 
of urothelial carcinoma. Accordingly, we made 
an effort to evaluate the usefulness of urinary 
CA19-9 in comparison to the serum CA 19-9 for 
an early diagnosis of urothelial carcinoma in the 
present study. The aim of this study was to detect 
urinary level of CA 19-9 in different stages of 
bladder cancer and its role in early diagnosis of 
cancer, and also to establish it as a good nonin-
vasive diagnostic tool in conjunction with urine 
cytology and cystoscopy.

MATERIALs AND METhODs

Study design
 The study was conducted in the Institute 

of Postgraduate Medical Education & Research, 
West Bengal, India as a cross-sectional observa-
tional study conducted over a period of 2 years, 
from September 2008 to September 2010. The 
study followed the rules and regulations of the 
modified Helsinki Declaration and was approved 
by the properly constituted institutional ethical 
committee for studies involving human subjects.

Selection of cases and controls
 The cases and control groups were selec-

ted from the outpatient department (OPD) and 
indoor section of the Urologic Department. Cases 
were selected with confirmed histopathological 
carcinoma with no history of any previous oc-
currence of malignant disorder. As there is no 
clear and unanimous data about the prevalence 
of urogenital carcinoma in our country at pre-
sent, we decided to include cases on convenien-
ce basis for the present hospital based study. All 
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patients diagnosed as suffering from transitional 
cell carcinoma in the urology department of our 
hospital were included. The total study period was 
from September 2008 to September 2010. Exclusion 
criteria for selection of subjects in the case group 
were patients suffering from i) any other malignant 
disorders as evident from careful history, clinical 
examination and routine clinical investigation, ii) 
any endocrinological disorders, any pathological le-
sion in prostate, kidney and gastrointestinal tracts. 
Control subjects were selected from those having no 
previous history of any urological disorder accor-
ding to criteria: i) history of hematuria, ii) history 
of flank pain, iii) abdominal mass, iv) anorexia, v) 
weight loss, vi) dysuria, vii) H/O prostatism eg. noc-
turia, difficulty in starting and stopping the urine 
stream, overflow dribbling, poor urine stream, and 
other obstructive symptoms were excluded from 
the present study. All control subjects were scree-
ned for any inflammatory or malignant disorder by 
obtaining detailed history and clinical examination. 
Overall criteria for choosing cases and controls are 
presented in Table-1.

 Informed consent obtained from each patient 
before participation and the study was approved by 
institutional ethical committee. Following the above 
mentioned criteria 55 and 50 persons were finally se-
lected in the case and control group respectively.

Collection of tissue samples
 Tissue samples from the case group were 

collected during their surgery (exploration or re-
moval of the tumor). When partial or complete 
removal was performed tissue samples were isola-
ted from several area of the affected organ to ma-
ximize the histopathological diagnosis. For ino-
perable masses an appropriate amount of tissue 
was isolated. Although the process was limited by 
invasion of the tumor mass into the surrounding 
area, multiple tissue samples were removed as far 
as practicable without disturbing the surrounding 
area. Urine and blood samples were collected from 
the patients just before their surgery.

Study Methods:
a) Concentration of urine sample: Uri-
ne sample was concentrated 20 times by 
Biogel-p. Dried gels having pore size 90-
180µm were added to a measured volume 
of urine as weighed granules. Water and 
small molecules were attracted into the 
gel by osmosis. The exclusion limit of the 
biogel p is 6000 dalton. Those molecular 
weights > 6000 dalton were excluded by 
pore size. It is almost always necessary to 
concentrate the urine before test. The urine 
samples were taken and concentrated by 

Table 1 - Criteria for selection of cases and controls.

Cases (n = 55) Controls (n = 50)

History of hematuria Present in all Absent

Flank pain Inconsistently present Absent

Abdominal mass Mostly present in HGTCC, Absent

Weight loss and /or anorexia Present in all Absent

USG Space occupying lesion in lower abdomen Not performed in absence of any sign 
or symptom of the disease.

Histopathology Performed in all cases and accordingly 
classified into HGTCC and LGTCC according 

to the tumor morphology and invasion.

Not applicable
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passing them through biogel in 1:20 ratio. 
50µg of biogel was taken in an aliquot and 
to it 1000µl of urine added and kept in 2-4 
ºC for 5 hours. The CA 19-9 is a tumor ma-
rker of molecular weight of 210 kD. So the 
supernatant urine will contain the CA19-
9 molecules and the low molecular wei-
ght particles will be adsorbed by the gel. 
The supernatant of the urine sample were 
collected and tested for CA19-9 level by 
ELISA method.
b) Measurement of urinary and serum 
CA19-9 levels: measurement of urinary and 
serum CA19-9 levels of both patients and 
controls was done by enzyme immunoassay 
from Monobind- AcuBind ELISA kit.
c) Detection of malignant cell in urine was 
done by urinary cytology with Papanicolaou 
(PAP) staining for malignant cell detection.
d) Histological grading of tumor was done 
by histopathology of malignant tissues de-
rived from the urinary bladder. The LGTCC 
were diagnosed mainly by the features of 
minimal nuclear atypia, infrequent mitotic 
figures predominantly towards the base, 
and mid variation on nuclear size and sha-
pe. The HGTCC were diagnosed mainly by 
the features of frank anaplasia, frequent 
mitotic figures including atypical ones, 
and a much higher incidence of invasion 
into the muscular layer.

Data analysis

 Data obtained for the selected parameters 
from the case and control groups were analyzed for 

significance of differences between urinary and se-
rum parameters in case and control groups. Receiver 
operator characteristic curve (ROC) was used to find 
out cut off value for the tumor markers at a definite 
level of true sensitivity against false positivity. All 
statistical analysis was performed using SPSS sof-
tware version 16.0 for Windows.

REsULTs

From the comparative values shown in the 
Table-2 it is evident that there is no statistically 
significant difference between the age and sex ra-
tio of case and control groups. Furthermore, it is 
seen that urinary CA 19-9 values are significantly 
higher in the case group (Figure-1).

A sensitivity of 0.943 and false positivity 
of 0.450 was chosen at the left uppermost corner 
of the curve (marked) with the corresponding cut 
off value of urinary CA19-9 of 114.5 IU/l.

A sensitivity of 0.714 and false positivity 
of 0.250 was chosen at the left uppermost corner 
of the curve (marked) with the corresponding cut 
off value of serum CA19-9 of 17.90 IU/l.

Table-3 shows that Odd’s ratio (OR) is 20.16 
and its range for 95% CI = 4.91-82.71. The range 
of OR is above 1 that suggests that urinary level of 
CA19-9 in low grade TCC patients is highly signifi-
cant than observed in high grade cases.

 Table-4 shows that Odd’s ratio is 7.5 and 
its range for 95% CI = 2.28-24.62. The range of 
OR is above 1 so it suggests that serum level of 
CA19-9 in low grade TCC is significant but its sig-
nificance is lower than urinary CA19-9 level.

Urinary cytology was performed only in 
the patient group. The sensitivity for it in our study 

Table 2 - Comparative data analysis of age, sex and urinary CA 19-9 between case and  control groups.

Case (n = 55) Control (n = 50) Significance value

Age in yrs (mean ± SD) 57 ± 4.5 55 ± 3.8 p > 0.05

Sex M: 51
F: 4

M: 45
F: 5

χ2 = 0.248
p > 0.05

Urinary CA 19-9 value in u/mL (mean ± SD) 185.21 ± 106.38 11.67 ± 8.42 p < 0.001
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population was 20 and 40 percent for the LGTCC 
and HGTCC categories respectively. In contrast to 
these values the sensitivity detected were 94.2 and 
45 percent for the urinary CA 19-9 in the LGTCC 
and HGTCC groups respectively as obtained from 
our ROC curve (Table-3 and Figure-2).

DIsCUssION

In this study an attempt was made to as-
sess the role of CA19-9 as a tumor marker in urine 

and serum of patients of histopathologically con-
firmed bladder cancer. Bladder cancer is amenable 
to biomarker development because many tumor-
-associated molecules are secreted in urine. Tumor 
cells are shed in urine, and, therefore, tests that 
detect tumor cell-surface markers have also been 
developed to diagnose bladder cancer and monitor 
its recurrence. Several bladder tumor markers show 
higher sensitivity than cytology, but most have lo-
wer specificity. In isolated papers it has been ob-
served that the serum CA19-9 level is higher in 

Figure 1 - Cut off value serum CA 19-9 as deduced from ROC Curve.
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Table 3 - Comparison of urinary level of CA19-9 between low grade and high grade transitional cell carcinoma with cut-off 
value of urinary CA19-9 of 114.5 IU/l.

Urinary CA19-9 LGTCC HGTCC TOTAL

Above cut-off 33 9 42

Below cut-off 2 11 13

Total 35 20 55

hGTCC = High grade transitional cell carcinoma.
LGTCC = Low  grade transitional cell carcinoma
x2 = 17.12
Odds ratio  =  20.16
(95% CI =  4.91-82.71).
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Figure 2 - Cut off value of urinary CA 19-9 as deduced from ROC Curve.
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Table 4 - Comparison of serum level of CA19-9 between Low grade and high grade transitional cell carcinoma with a cut-off 
of value for serum CA-19-9 of 17.9 IU/l.

Serum CA 19-9 LGTCC HGTCC TOTAL

Above cut-off 25 5 30

Below cut-off 10 15 25

Total 35 20 55

hGTCC = High grade transitional cell carcinoma.

LGTCC = Low  grade transitional cell carcinoma

x2 = 11.06

Odds ratio  =  7.5
(95% CI = 2.28-24.62)

few benign urological disease but more often it is 
associated with transitional cell carcinoma of blad-
der (19). It is also reported that serum CA19-9 is a 
diagnostic marker in case of urachal carcinoma as 
the embryological origin of urachus and colon are 
the same (20). Although cytology accurately detects 
high grade lesions, it lacks the sensitivity to detect 
the low grade tumors that characterize most blad-
der cancer cases (21,22). Urine cytology is associa-
ted with a significant false-negative rate, especially 
for low-grade carcinoma (10-50% accuracy rate). 

The false-positive rate is 1-12%, but it has a 95% 
accuracy rate for diagnosing high-grade carcinoma 
and CIS. The sensitivity of urine cytology can be in-
creased by obtaining a bladder barbotage cytology 
(70%) as opposed to a voided cytology (30%).

 With the difficulty in identifying asympto-
matic individuals with bladder cancer, the characte-
rization of markers for the early detection of bladder 
cancer has become a high priority. Nevertheless, ex-
tensive and long-term follow-up is needed to pre-
vent progression to invasive, potentially lethal UCC 
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and so, an easily available tumor marker is needed, 
that can be easily measured with lesser time, shows 
significantly high sensitivity with minimum false 
positivity and is easily reproducible.

 In the present study we used ROC curves 
to find out the cut off value of the tumor marker 
CA 19-9 from its corresponding values in 35 LGTCC 
and 20 HGTCC case subjects. The cut off value at the 
left uppermost corner of the ROC curve was selected 
as it signified maximum sensitivity with minimum 
false positivity. Tables 3 and 4 show the distribu-
tion of CA 19-9 in these two groups based on this 
cut off value in urine and serum respectively. For 
the urinary CA 19-9, we found an Odds Ratio to 
be 20.16 with a range of 4.91 to 82.71 at 95% CI 
that suggested a significant elevation in the urinary 
level of this tumor marker in all cases. When we 
analyzed the Odds Ratio for the same tumor marker 
in serum a value of 7.5 with its range from 2.28 to 
24.62 at 95% CI was obtained. Although it signified 
a significantly raised level of this tumor marker in 
the serum of the case group, its predictive value was 
much lower in comparison to that of its urinary le-
vel (7.5 vs. 20.16). Our data analysis thus indicated 
that increases in the urinary level of CA19-9 was 
more closely and significantly associated with the 
low grade TCC patients than their high grade coun-
terparts. The importance of the urinary level of CA 
19-9 in diagnosis and prognosis of bladder cancer 
has been reiterated in some other studies. Urinary 
CA19-9 and DU-PAN-2 levels were measured as 
units per mg creatinine (U/mg Cr) in 121 patients 
with bladder cancer and in 31 patients with other 
urologic diseases The cut-off value determined 
using receiver operating characteristics analyses 
was 37.6 U/mg Cr. Approximately 70% of bladder 
cancer patients with both Le and Se alleles de-
monstrated urinary CA19-9 levels above the cut-
-off value. In contrast, only 16% of patients with 
other urologic diseases were above the cut-off 
value which suggested that the urinary CA19-9 
level could be a new effective diagnostic tool in 
bladder cancer patients with both Le and Se alle-
les (9). Keeping in track with these observations 
our study furthermore suggests that urinary level 
is not only a sensitive marker for early diagnosis 
but it is also can be utilized as a better predictor 
for early stages of urothelial carcinoma than its 

corresponding serum level. In bladder cancers, 
as urinary excretion of this tumor marker occurs 
directly from its source tissue, its urinary appea-
rance is more probable at an earlier phase than its 
serum counterpart. However, in advanced stages 
of tumor progression the serum level is raised to a 
significant amount due to increased production and 
possible spread to other organs that leads to almost 
similar type of appearance of this tumor marker in 
both urine and serum. Hence and from the findings 
of our study we suggest that urinary CA 19-9 level 
merits particular importance for diagnosis of low 
grade transitional cell carcinoma which is of much 
importance if the treatment and prognosis of the 
disease are concerned. However, these observations 
have to be correlated to and integrated with the re-
sults obtained for other tumor marker for bladder 
carcinoma in future studies involving larger selec-
tion of people from different areas of world. Our 
results should be interpreted with these limitations.

ABBREVIATIONs

PAP = Papanicolaou stain
HGTCC = High grade transitional cell carcinoma
LGTCC = Low grade transitional cell carcinoma
TCC = Transitional cell carcinoma
ROC = Receiver operator characteristic curve
OR = Odds ratio
ELISA = Enzyme-linked immunosorbent assay
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Objective: We compared positive surgical margin (PSM) rates for patients with high risk 
prostate cancer (HRCaP) who underwent open radical retropubic (RRP), robotic (RALP), 
and laparoscopic (LRP) prostatectomy at a single institution.
Materials and Methods: We performed a retrospective review of our prospectively main-
tained IRB approved database identifying prostate cancer patients who underwent RRP, 
RALP, or LRP between January 2000 and March 2010. Patients were considered to have 
HRCaP if they had biopsy or final pathologic Gleason score ≥ 8, or preoperative PSA ≥ 
20, or pathologic stage ≥ T3a. A positive surgical margin (PSM) was defined by the pre-
sence of tumor at the inked surface of the specimen. Patients who received neoadjuvant 
hormonal therapy and those who underwent a perineal prostatectomy were excluded 
from the study.
Results: Of the 445 patients in this study, surgical technique for prostatectomy included 
RRP (n = 153), RALP (n = 152), and LRP (n = 140). PSM rate for the three groups were 
not different: 52.9% RRP, 50% RALP, and 41.4% LRP, (p = 0.13). The PSM rate did not 
differ when comparing RRP to a combined group of RALP and LRP (p = 0.16). Among 
patients with a PSM, there was no statistical difference between the three groups in terms 
of the number of patients with a pathologic stage of T3 or higher (p = 0.83). On univa-
riate analysis, a higher preoperative PSA value was associated with a positive margin (p 
= 0.04).
Conclusion: In this HRCaP series, the PSM rate did not differ based on the surgical ap-
proach. On univariate analysis, patients with a higher preoperative PSA value were more 
likely to have a PSM.

INTRODUCTION

In 2011, it was estimated that 240,890 
men would be diagnosed with prostate cancer 
and 33,720 men would die of this disease (1). 
Prostate cancer encompasses a heterogeneous 
patient population with varying aggressiveness. 
Patients with high risk prostate cancer (HRCaP) 
represent a subset with a relatively high risk 

of death from prostate cancer (2). Standardi-
zed criteria to define HRCaP are lacking (3,4). 
D’Amico’s high risk definition of PSA ≥ 20ng/
mL, 1992 TNM ≥ cT2c, or biopsy Gleason score 
≥ 8 is frequently referenced, although variations 
exist (5). Loeb et al. defined HRCaP using two 
definitions: [1] 1992 TNM of cT2b and biopsy 
Gleason score 8-10, or PSA ≥ 15ng/mL, and [2] 
those with 1992 TNM of cT3 (6). Others have 
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simply defined HRCaP based on digital rectal 
exam including 1992 TNM cT3 disease (7).

 Surgical treatment options include open 
radical prostatectomy (RRP), robotic assisted lapa-
roscopic prostatectomy (RALP), and laparoscopic 
radical prostatectomy (LRP). However, successful 
radical removal of the prostate for patients with 
HRCaP may be more challenging given the poten-
tial for local extension. Surgery aims to provide 
clean apical dissection, neurovascular bundle re-
section at the tumor bearing side, complete resec-
tion of the seminal vesicles and lymph nodes, with 
an adequate dissection at the bladder neck (8). The 
bladder neck is then reconstructed when necessary 
and the vesicourethral anastomosis performed. A 
positive surgical margin (PSM) has been establi-
shed as an independent predictor for biochemical 
recurrence and has been shown to be associated 
with a 2.6-fold increased unadjusted risk of pros-
tate specific cancer mortality (9-11). As such, the 
PSM rate may be a useful endpoint to compare 
efficacy of different surgical techniques employed 
for radical prostatectomy.

 Minimally invasive surgery (MIS) purports 
to provide patients with shorter hospital stay, de-
creased postoperative analgesic requirement, and 
earlier convalescence compared to open surgery 
(12). RALP and to a lesser extent LRP are now wi-
dely used for radical prostatectomy. Establishing 
the oncologic efficacy of MIS compared to open 
surgery is paramount. The aim of this study was 
to compare PSM rates for HRCaP patients under-
going RRP, RALP, and LRP, at a single institution.

MATERIALs AND METhODs

We performed a retrospective review of our 
IRB approved prostate cancer database for patients 
undergoing RRP, RALP, or LRP between January 
2000 and March 2010. Patients were considered to 
have HRCaP if they had biopsy or final pathologic 
Gleason score ≥ 8, or PSA ≥ 20, or pathologic sta-
ge of T3a or higher. Patient demographics included 
patient age, preoperative PSA value, clinical T sta-
ge, biopsy Gleason sum, number of positive biopsy 
cores, whether a pelvic lymph node dissection was 
performed, prostate size, final pathologic stage, and 
presence and location of PSM. Preoperative patient 

assessment included bone scan and CT scan to rule 
out metastatic disease. Since 2007, the majority of 
high risk patients had prostate MRI to assess for se-
minal vesical involvement or gross extra capsular 
extension. All patients had a detailed discussion 
about treatment alternatives prior to surgery as well 
as the possible need for adjuvant radiation thera-
py based on the possibility of treatment failure with 
surgical monotherapy.

 At our institution, radical prostatectomy 
specimens were submitted in their entirety. The right 
side of the specimen was inked blue and the left in 
black. The specimen serially sectioned transversely 
from the apex towards base perpendicular to the ink 
at 3 mm intervals. The specimen was reconstituted 
and lightly wrapped in gauze, then fixed in forma-
lin. Next, the apical and shaved bladder margin was 
removed. Formalin fixed samples were submitted in 
cassettes and subjected to microwave tissue proces-
sing. The specimen weight, tumor volume, patholo-
gical stage according to the 1997 TNM classification, 
surgical margin status, and location of positive sur-
gical margin were noted. PSM was defined by the 
presence of tumor at the inked surface of the speci-
men. A single genitourinary pathologist performed 
pathologic re-review of any questionable PSM or 
staging after final report was submitted.

 All procedures were performed by attending 
surgeons (4 open, the same 3 surgeons for robotic 
and laparoscopic) with the assistance of a resident 
physician. Pelvic lymph node dissection was perfor-
med at the discretion of the surgeon. Patients who 
received neoadjuvant hormonal therapy and those 
who underwent a perineal prostatectomy were ex-
cluded from the study. Nerve preservation was per-
formed at the discretion of the surgeon.

 Mean age was compared between the three 
groups using an Analysis of Variance. The distri-
bution of PSA and Gleason scores were compared 
between the three groups using the nonparame-
tric Kruskal-Wallis test. Chi-square test was used 
to compare the distribution of clinical stage and 
the percentage of patients with a PSM between 
groups. Logistic regression was used to analyze 
for univariate associations of possible risk factors 
with a PSM. SAS software was used for analysis, 
version 9.2 (Copyright (c) 2002-2008 by SAS Ins-
titute Inc., Cary, NC, USA).
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REsULTs

A total of 2,282 radical prostatectomy pro-
cedures were performed at our institution over the 
decade. We identified 513 (22.5%) patients with HR-
CaP. Sixty patients (12%) received neoadjuvant hor-
monal therapy while 8 (0.2%) patients underwent 
perineal prostatectomy, and were excluded from the 
analysis. The remaining 445 patients were inclu-
ded in our analysis. The surgical technique inclu-
ded RRP (n = 153), RALP (n = 152), and LRP (n = 
140). Patient demographics and preoperative tumor 
characteristics are shown in Table-1. There was no 
significant difference in age among the three groups 
with mean ages of 59, 59, and 61 years respectively 
(p = 0.08). The median preoperative PSA was statis-
tically equivalent, for patients undergoing RRP (5.6 
ng/mL), RALP (6.0 ng/mL), and LRP (5.2 ng/mL), (p 
= 0.15). There was no statistical difference between 
groups in regards of clinical stage (p = 0.11). Eighty-
-nine patients (RRP = 28, RALP = 33, LRP = 28) had 
a biopsy Gleason sum of greater than or equal 8. 
However, there was no statistical difference between 
the three groups in terms of biopsy Gleason sum 
distribution (p = 0.34) (Table-1).

 We assessed each group for Gleason score 
upgrading from 7 to ≥ 8 or downgrading from Gle-

ason score 8 to ≤ 7 between biopsy and final pa-
thology, and demonstrated that both occurred with 
equal frequency between groups. The Gleason score 
was upgraded in 15% RRP, 14% RALP, and 16% LRP 
(p = 0.90), and downgraded in 8% RRP, 9% RALP, 
and 7% LRP (p = 0.81). To further ensure that we 
were comparing three similar groups, we assigned 
each patient a score (one point for each included 
variable) for the number of high risk features based 
on our definition of HRCaP. Only one patient in the 
study had all four high risk features and the majori-
ty of patients in each group had only one high risk 
feature (RRP = 74%, RALP = 71%, LRP = 75%) (p 
= 0.71). Overall, there was a statistically significant 
higher percentage of patients in each group with 
pathologic T3 disease (RRP = 70%, RALP = 74%, 
LRP = 70%) compared to patients with T2 disease 
(RRP = 24%, RALP = 22%, LRP = 30%) (p = 0.04) 
(Table-2). Lymph node dissection was performed 
with similar frequency: 58% of RRP patients, 56% 
RALP patients, and 38% LRP patients.

 The PSM rate was not statistically different 
between RRP (52.9%), RALP (50%), and LRP (41.4%) 
(p = 0.13). Among patients with a PSM, the majority 
had pathologic T3 disease or higher (RRP = 85%, 
RALP = 88%, LAP = 88%) and the percentage with 
pathologic stage T3 did not significantly differ 

Table 1 - Patient and clinical tumor characteristics.

RRP RALP LRP p-value

N 153 152 140

Age 59.5 ± 6.5 61.3 ± 6.0 59.9 ± 6.9 p = 0.8

Pre-op PSA (median) 5.6 6 5.2 p = 0.15

Clinical stage

cT1 108 (71%) 91 (60%) 96 (69%)

cT2 45 (29%) 61 (40%) 44 (31%) p = 0.11

Biopsy Gleason sum p = 0.34

6 66 (43%) 52 (34%) 55 (39%)

7 59 (39%) 67 (44%) 57 (41%)

8,9,10 28 (18%) 33 (22%) 28 (20%)

Prostate Size (gm) 39.6 ± 12.2 47.5 ± 14.5 44.5 ± 14.4 p < 0.001
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between the three groups (p = 0.83). When com-
paring PSM rate between open cases (RRP) and 
those done by a MIS approach (RALP + LRP), the-
re was no statistical difference (p = 0.16). The per-
centage of patients in the open group with a PSM 
that had a pathologic stage of T3 or greater did 
not differ from the MIS group (p = 0.54) (Table-2). 
The location of a PSM was characterized as apex, 
bladder neck, postero-lateral, multiple sites, and 
other. The apex was the location of a PSM in 14 
RRP, 16 RALP, and 19 LRP while the bladder neck 
was the location in 15 RRP, 10 RALP, and 7 LRP. 
The postero-lateral margin was positive in 27 
RRP, 19 RALP, and 15 LRP. Patients with multiple 
PSMs were 19, 23, and 10 while other was the 
location in 6, 8, and 7 patients in the RRP, RALP, 
and LRP groups, respectively. Univariate analy-
sis of preoperative patient variables demonstrated 
a higher preoperative PSA was associated with a 
PSM (Table-3). Other variables assessed including 
age, Gleason sum, and prostate size were not sig-
nificant for this cohort of HRCaP.

DIsCUssION

Several treatment options exist for men 
with HRCaP including radiation therapy, andro-
gen deprivation, and surgery. For some patients 
with HRCaP, surgical management may be an 
attractive option, as surgical monotherapy may 
provide cure for a portion of these patients (13-
16). Radical resection may be optimal in younger 
patients with greater than 10-year life expectancy. 
Resection allows for use of adjuvant treatments if 
necessary. Some studies have advocated the use 
of multimodality therapy combining surgery and 
radiation (17-19). A high level of technical ex-
pertise is mandatory during radical prostatectomy 
for HRCaP as these cases may prove more chal-
lenging to achieve negative margins. Experienced 
surgeons have noted no increased morbidity in 
HRCaP patients when compared to a lower risk 
cohort (14,16). Theoretically, given the lack of 
tactile feedback associated with robotic assisted 
surgery, concern exists about the use of robotics 

Table 2 - Pathologic Features.

RRP RALP LRP p-value

# Patients 153 152 140

Positive Margins 52.9% (81/153) 50% (76/152) 41.4% (58/140) p = 0.13

Pathologic stage

T2 37 (24%) 33 (22%) 42 (30%)

T3 107 (70%) 112 (74%) 98 (70%) p = 0.04

T4 9 (6%) 7 (4%) 0

Positive margins by p-stage

pT2 12 (15%) 9 (12%) 7 (12%)

pT3 60 (74%) 60 (79%) 51 (88%) p = 0.83

pT4 9 (11%) 7 (9%) 0

Positive margins by t-stage

cT1 59 (73%) 46 (61%) 40 (69%)

cT2 22 (27%) 30 (39%) 18 (31%)

Node Positive 4 (2.6%) 5 (3.3%) 5 (3.6%) p = 0.09
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for high risk prostate cancer. We set out to exa-
mine our single institution data to see if such a 
concern may be substantiated.

 LRP and to a greater extent RALP have 
emerged and, or surpassed RRP as the most fre-
quent surgical option in the United States. In 
2010, approximately 70% of radical prostatecto-
mies in the United States were performed with 
robotic assistance (20). Several publications ai-
med to compare outcomes of MIS to the open 
radical prostatectomy. Other investigators have 
compared outcomes between MIS prostatectomy 
and RRP and concluded that MIS approaches 
afford less blood loss, shorter hospital stay, equi-
valent complication rates, and earlier convales-
cence (21,22). In 2002, Menon et al. compared a 
group of 30 consecutive RRP to 30 initial RALP 
and found no difference in overall PSM rates 
(29% vs. 26%) (23). In an update of the series, 
comparing 100 RRP to 200 RALP performed at 
the same institutions, the authors demonstrated 
improved overall PSM rate with the robotic ap-
proach (9%) vs. the open procedure (26%) (p < 
0.05) (12). Details relating to HRCaP comparison 
was not provided. In 2004, Ahlering et al. com-
pared one surgeon’s experience of 60 RRP with 
his last 60 RALP. The authors found margin rates 
were not statistically different between groups, 
20 vs. 16.7% respectively (24). The PSM rate did 

not differ for patients with ≥ pT3a disease, al-
though the number of patients was small (16 pa-
tients in each arm).

 The Memorial Sloan Kettering group 
compared their PSM rates for LRP (n = 612) and 
(RRP n = 818) and found identical rates of 11%. 
Overall disease free progression did not differ 
between the two groups with a short median 
follow-up 1.5 years. Rather than provide PSM 
rate break down relative to preoperative risk 
stratification, the authors provide predicted pro-
bability of PSM based on a nomogram and cor-
relation with final outcome. Based on their data, 
there was no difference between the two groups’ 
true PSM rate with increasing nomogram like-
lihood of PSM. Unfortunately, this presentation 
style does not allow direct comparison with our 
data. Bahler et al. reported a 47% PSM rate in 
119 patients with Gleason 8-10 prostate cancer 
treated with RRP as initial monotherapy, within 
the 15-54% PSM rate among previous reports for 
patients with pathologically confirmed high gra-
de prostate cancer (13). As well, our PSM rate for 
pT2 disease of 12% in the RALP and LRP groups 
and 15% in RRP compares favorably.

 To the best of our knowledge, only one 
other publication has compared PSM rates for 
RRP and RALP allowing for subgroup analysis of 
HRCaP (25). In this study, Smith et al. compared 

Table 3 - Univariate analysis assessing variable association with PsM rate.

% with PSM RRP RALP LRP p-value

53 50 41 p = 0.12

Age (years) < 55 55-65 > 65

47/85 (55%) 105/233 (45%) 63/127 (50%) p = 0.25

PsA (ng/mL) < 5 5-10 > 10

59/152 (39%) 105/206 (51%) 50/85 (59%) p = 0.0071

Gleason sum 6 7 8-10

90/173 (52%) 90/183 (49%) 35/89 (39%) p = 0.14

Prostate size (gm) ≤ 35 35.1-45 45.1-55 > 55

69/125 (55%) 57/137 (42%) 40/96 (42%) 30/70 (56%) p = 0.66
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200 consecutive RALP with 200 RRP performed 
at the same institution specifically comparing 
margin rate and location. Overall margin rates 
were lower for the RALP (15%) as compared to 
the RRP group (35%) (p < 0.001). However, a cri-
ticism of this study was the lack of similarity 
in the two arms with the robotic group having 
a higher percentage of low risk patients (65%), 
compared to the open group (47%) (p < 0.001). 
Using the D’Amico preoperative risk stratifica-
tion, comparing the relatively small group of 
patients with HRCaP in this study reveals, 7/13 
(58%) and 18/32 (56.3%) of the HRCaP patients 
had PSM (p = 0.883). Our HRCaP PSM of 52.9% 
RRP, 50% RALP, and 41.4% LRP compares fa-
vorably with this series as well as others in the 
literature (13,26-28).

 Recently a small number of publications 
have focused on RALP for high risk malignancies. 
None of these studies have had comparative arms 
of LRP and RRP. Jayram et al. presented a series 
of 148 men having undergone RALP with HR-
CaP as defined by D’Amico. Overall PSM rate was 
21%. There was no comparison arm in this study. 
However, the authors state that their overall on-
cologic and functional outcomes are comparable 
to published historical controls (29). Casey et al. 
reported on 35 patients who had pT3 disease after 
RALP. Only 10 patients met the D’Amico HRCaP 
definition. PSM rate was 20% in the pT3 group 
compared to 4.9% for pT2 (p < 0.004). Other pe-
rioperative and functional outcomes were similar 
between those with locally advanced cancer and 
those with confined prostate cancer (30).

 Ham et al. divided their series of RALP 
into two groups based on digital rectal examina-
tion: 121 with “locally advanced”: prostate can-
cer (≥ clinical stage T3a) and 200 patients with 
assumed “localized disease” (≤ clinical stage T2) 
(27). Using this definition, overall PSM rate was 
33.3%, locally advanced group 48.8%, and low 
risk group 24%. No differences were noted in pe-
rioperative or complication outcomes. The major 
criticism is the study design with group desig-
nation based on digital rectal examination whi-
ch may be inadequate. For example, one study 
demonstrated digital rectal examination did not 
detect extraprostatic extension in 30%-50% of 

exams (31). Finally, Engel et al. published their 
single surgeon experience with RALP and HR-
CaP with a modified D’Amico definition (lower 
threshold of PSA ≥ 10 ng/dL) (32). Of the 73 HR-
CaP patients identified, PSM rate was 38%. Short 
term PSA free recurrence appears to be similar to 
RRP series.

 Our results suggest that using PSM rate 
as an early surrogate for cancer control, patients 
with HRCaP may be offered either open, robotic 
assisted, or laparoscopic radical prostatectomy. 
On univariate analysis, the factor affecting in-
creased PSM rate was a higher PSA. This finding 
correlates with other studies which have indica-
ted a higher PSA is associated with higher PSM 
rates (33). Limitations exist for the present study. 
Our single institution data may not be genera-
lizable. All three MIS surgeons have extensive 
experience with prostatectomy. The retrospecti-
ve nature of comparison may include inherent 
bias as related to patient selection that could 
not be controlled. We attempted to assess this 
possibility by evaluating patient characteristics 
between the three groups, which appear to be si-
milar. Having more than one surgeon involved 
for each surgical type may introduce a lack of 
uniform approach to each surgery. However, the 
increased number of surgeons involved may also 
allow the results to be interpreted beyond just 
one surgeon’s experience. We did not specifically 
study the effect of neurovascular preservation 
and functional outcomes results for this study. 
Studying such endpoints may aid in proving the 
equivalence between the open and the MIS te-
chnique. Although a prospective design would 
alleviate these concerns, carrying out such a 
study would be challenging. Finally, we did not 
evaluate the complication rates or functional ou-
tcomes between the three techniques although 
others have addressed these issues previously.

CONCLUsIONs

PSM rate does not statistically differ be-
tween MIS and open radical prostatectomy for 
patients with HRCaP. On univariate analysis, pa-
tients with a higher preoperative PSA value are 
more likely to have a PSM.
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EDITORIAL COMMENT

Treatment of prostate cancer in patients 
with high risk localized and locally advanced di-
sease is still a controversial issue concerns to the 
indication for surgery or treatment with external 
beam radiotherapy associated with hormone the-
rapy. The indication for surgery in locally ad-
vanced prostate cancer is growing especially af-
ter some results of long-term follow-up showing 
that 60-80% of patients can be free of clinical 
recurrence (1).

 Recently a study of Mitchell et al. with a 
follow-up of 20 years after open radical prosta-
tectomy in 843 patients with preoperative diag-
nosis of locally advanced disease, confirmed by 
the pathologist, showed disease-free survival of 
81%, 76% free of local recurrence and 72% free 
of systemic recurrence (2).

 In this scenario, some reports comparing 
the learning curve period of minimally invasive 
techniques (laparoscopic and robotic) to con-
ventional surgery reported that open surgery 
promotes better control and fewer positive mar-
gins (3,4).

 Nowadays minimally invasive radical 
prostatectomy is standart of care in many cen-
ters around the world (5). As experience was gai-
ned the indications has been amplified including 
patients with localized high risk preoperatively.

 As we demonstrate in a previous video 
section of this periodic, in this clinical scenario 
is really important to respect oncological princi-
pals trying to resect all tumor to achieve nega-
tive margins, performing extended pelvic lym-
phadenectomy and preserving of neurovascular 
bundles only in selected situations (6).

 There are only few series concerning la-
paroscopic or robotic as oncological effective 
and safe approachs in surgical treatment of lo-
cally advanced disease.

 Casey et al. (7) reported in 2009 the re-
sults of robotic radical prostatectomy in 35 pa-
tients with pT3 in pathological anatomy not 
diagnosed preoperatively. The positive margin 
rate was similar to open surgery (20%), surgical 
time and postoperative recovery were similar to 
patients operated with pT2 tumors and the rate 

of continence at 1 year was 100%, 71% remained 
free of recurrence although the follow-up was 
only 13 months.

 Jayram et al. (8) in 2011 reported another 
study with 148 high-risk patients undergoing 
RARP by two high-volume robotic surgeons. 
D’Amico’s criteria for high-risk prostate cancer 
were prostate-specific antigen ≥ 20 ng/mL or cli-
nical stage ≥ T2c or preoperative Gleason grade 
≥ 8. Rate of positive surgical margins was 20.9%. 
Final pathology demonstrated extra-capsular di-
sease in 54.1% of patients and 12.3% had lym-
ph node involvement. At 2 years of follow-up, 
21.3% of patients had experienced biochemical 
recurrence or had persistent disease after tre-
atment. Authors conclude that RARP does not 
compromise oncologic outcome in patients with 
high-risk prostate cancer. Although long-term 
study is necessary data suggest that the presence 
of high-risk disease is not a contraindication to 
a minimally invasive approach for radical pros-
tatectomy at experienced centers.

 A systematic review of the literature was 
recently performed showing that positive surgi-
cal margin rates are at least equivalent betwe-
en open and robotic, but firm conclusions about 
biochemical recurrence and other oncologic end 
points are difficult to draw because the follow-
-up in existing studies is relatively short and the 
overall experience with RARP in locally advan-
ced PCa is still limited and Further research is 
needed to clarify the actual role of RARP in pa-
tients with locally advanced disease (9).

 The authors achieve important contribu-
tion to this article by adding more data with res-
pect to control margins comparing the gold stan-
dard method (open radical prostatectomy) to the 
newer minimally invasive methods, supporting 
the idea that positive margins are similar to the 
3 techniques. Although the purpose of the article 
is not a comparison of postoperative functional 
data, the exploration of this data may be interes-
ting in order to consolidate the effectiveness of 
minimally invasive procedures.

 Another point of extreme interest that 
can be explored in the future is the associa-
tion between the preservation of neurovascular 
bundles (NVB) in these patients with increasing 
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number of positive margins. Some contemporary 
data suggest that NVB can be safely preserved in 
selected cases.

 Lavery et al. (10) reported last year 123 
high-risk patients submitted to robotic assisted 
radical prostatectomy. Interfascial nerve-sparing 
was performed whenever oncologically feasible. 
Bilateral, unilateral, and non-nerve-sparing on 
58%, 15%, and 27%, respectively. On final histo-
pathology, 42% were organ confined; 55 patients 
had extraprostatic extension, and 35 had semi-
nal vesicle invasion. Positive surgical margins 
occurred in 31%: 15% focal and 16% extensive. 
Favorable pathologic outcomes (organ-confined 
and negative surgical margins) were observed in 
40%. Biochemical recurrence occurred in 20%. 
When controlling for adverse pathologic featu-
res, nerve-sparing was not associated with hi-
gher rates of positive surgical margins or bio-
chemical recurrence. At a median follow-up of 

13 months, 78% were continent and 56% were 
potent. The “trifecta” of continence, potency, 
and freedom from recurrence was achieved in 28 
patients (23%). Histopathologic and short-term 
oncologic outcomes at 13-month median follow-
-up are comparable to those obtained in open 
surgery. Authors concluded that nerve-sparing 
robotic-assisted laparoscopic prostatectomy can 
be safely performed in patients with preoperati-
vely high risk prostate cancer.

 Spite of small number of cases and ar-
ticles available initial results are encouraging. 
Some studies suggest that surgeon quality is 
more related to results that the technique “per 
se”. For experienced surgeons that adopt strict 
oncological principles MIRP can be utilized with 
efficacy to selected patients with high risk loca-
lized and locally advanced prostate cancer. More 
studies and long term data would support our 
actual thoughts.
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Purpose: The discovery of new diagnostic tools for the diagnosis of prostate cancer (PCa) 
has become an important field of research. In this study, we analyzed the diagnostic va-
lue of the expression of the pepsinogen C (PGC) and prostate-specific membrane antigen 
(PSMA) genes in tissue samples obtained from prostate biopsies.
Materials and Methods: This study was comprised of 51 consecutive patients who un-
derwent transrectal ultrasound (TRUS)-guided prostate biopsies between January 2010 
and March 2010. The biopsies were performed with 12 cores, and an additional core was 
randomly retrieved from the peripheral zone from each patient for study purposes. The 
expression of the PGC and PSMA genes was analyzed from the cDNA from the samples 
via the qRT-PCR technology. The expression patterns of patients with PCa were compared 
with those of patients without a PCa diagnosis.
Results: PSMA was overexpressed in only 43.4% of PCa cases, and PGC was overexpres-
sed in 72.7% of cases. The median expression of PSMA was 1.5 times (0.1 to 43.9) and the 
median PGC expression was 8.7 times (0.1 to 50.0) the expression observed in prostatic 
tissue from TRUS-guided biopsies of normal patients. Analysis of patients with high-risk 
PCa indicated that PGC was overexpressed in 71.4% of cases (with a median expression 
of 10.6 times), and PSMA was overexpressed in only 35.7% of cases (with a median ex-
pression of 4.5 times). Among patients with low-risk PCa, PGC was also overexpressed in 
71.4% of cases (with a median expression of 5.9 times), and PSMA was overexpressed in 
only 42.8% of cases (with a median expression of 2.5 times).
Conclusions: PGC gene expression is significantly higher in prostatic tissue in men affec-
ted by PCa when compared to normal prostates. Further analyses are necessary to con-
firm our results.

INTRODUCTION

During TRUS-guided prostate biopsies, the 
peripheral zone is sampled in a random fashion 
because ultrasonography is largely unable to di-
fferentiate tumors from benign tissue. As a conse-
quence, TRUS-guided biopsies have a high nega-

tive predictive value, and 20% to 30% of patients 
with a negative biopsy will, in fact, exhibit cancer 
on subsequent biopsies (1). Additionally, signifi-
cant number of tumors might also be missed be-
cause 30-40% of PCa cases are anterior or in the 
midline transition zone of the prostate (2).

PGC and PSMA in prostate cancer diagnosis: tissue 
analysis from biopsy samples
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 Researchers have sought a method that 
could identify cases in which TRUS leads to a 
false-negative result to avoid performing repeated 
biopsies with increased morbidity. Therefore, the 
development of new imaging platforms with MRI-
-fused images (3) and the discovery of new biolo-
gical markers in serum, urine and prostatic tissue 
(4) have become important fields of research.

 PGC is an aspartyl proteinase that is main-
ly involved in the digestion of proteins in the sto-
mach. PGC is synthesized in the gastric mucosa 
and secreted into the gastric lumen, where it is 
converted into the active enzyme pepsin C un-
der acidic conditions (5,6). Surprisingly, previous 
studies have reported ectopic expression of PGC 
in several carcinomas of extragastric origin. As 
a type II membrane protein with folate hydrolase 
activity, PSMA is produced by the prostatic epi-
thelium (7). The role of PSMA in prostate carci-
nogenesis is unknown, and because it is highly 
expressed in localized and metastatic PCa, the pri-
mary clinical applications of PSMA have been as 
a marker of the presence of metastatic PCa cells in 
the circulatory system and as a target protein for 
the immunotherapy of PCa (8).

 We recently analyzed the expression levels 
of PGC and PSMA in prostatic tissue and conclu-
ded that these genes may constitute an adjuncti-
ve method to prostate biopsy in the diagnosis of 
PCa cases (9). The aim of the present analysis was 
to describe the diagnostic function of these genes 
using tissue samples obtained from TRUS-guided 
prostate biopsies.

MATERIALs AND METhODs

Patients and Tumor Samples
 This study was comprised of 51 consecutive 

patients who underwent TRUS-guided prostate biop-
sies between January 2012 and March 2012. Biop-
sies were performed with 12 cores, and an additio-
nal core was randomly retrieved from the peripheral 
zone from each patient for the study purpose. These 
additional cores were immediately frozen at - 80º 
C, and the 12 standard cores underwent traditional 
pathological analysis. Prior written and informed 
consent was obtained from each patient, and the 
study was approved by the ethics committee of the 

Hospital das Clinicas from University of Sao Paulo 
Medical School.

 Table-1 presents the patients’ demographic 
data. Indications for TRUS-guided prostate biopsy 
included an altered DRE alone (one case), altered 
serum PSA levels alone (46 cases) and both (six ca-
ses). Patients who had undergone previous biopsies, 
prostatic surgeries or pelvic radiotherapy were not 
considered for analysis.

RNA Extraction and cDNA Synthesis
For the extraction of total RNA, frozen 

specimens were sectioned using a cryostat at 
-30º C into 10 fragments of 10 µm. The sectioned 
samples were then macerated in liquid nitrogen, 
and total RNA was extracted with Trizol® accor-
ding to a pre-established protocol (Invitrogen Life 
Technologies). The purity and concentration of 
the RNA were measured in a spectrophotometer 
(260/280 nM), and RNA integrity was verified in 
an Agilent 2100 bioanalyzer (Agilent Technolo-
gies). Synthesis of cDNA was performed from at 
least 5 µg of total RNA with the enzyme M-MLV 
reverse transcriptase and random primers (Invitro-
gen Life Technologies, Carlsbad, California). The 
reactions were incubated at 65º C for five minutes 
followed by 37º C for one hour and, finally, 95º C 
for five minutes. The cDNA reactions were dilu-
ted to a volume of 100 µL in nuclease-free water 
(Invitrogen Life Technologies) and were stored at 
-20º C until further use.

qRT-PCR and Gene Expression
 The expression levels of the two genes were 

analyzed through the qRT-PCR technology in the 
Abi7500 platform using the TaqMan® protocol with 
sample cDNA as the template. The TaqMan Endoge-
nous Control Assay (B2M) is listed in the Appendix. 
The cDNA (2 µL) from each tumor sample was ad-
ded to a polymerase chain reaction mix containing 
1x TaqMan Universal PCR Master Mix, Amp-Erase® 
UNG and 1 µL Endogenous Control Assay or Gene 
Expression Assay (Applied Biosystems) in a reac-
tion volume of 20 µL. The cycling conditions were 
50º C for two minutes, 95º C for 10 minutes and 40 
cycles of 95º C for 15 seconds and 60º C for one 
minute. We used the ΔΔCT method to calculate the 
relative expression of the three target genes using 
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the formula ΔΔCT = (CT target gene, PC sample - CT 
endogenous control, PC sample) - (CT target gene, 
BPH sample - CT endogenous control, BPH sample). 
The fold change in gene expression was calculated 
as 2-ΔΔCT. (CT means cycle threshold and PC means 
prostate cancer).

statistical analysis

Descriptive statistics was employed to des-
cribe the characteristics of the patients, including 
their age, pre biopsy PSA, DRE, prostate volume, 
number of biopsy cores and pathological findings. 

Table 1 - Demographic characteristics of patients.

Variable Patients with positive 
biopsies

Patients with negative 
biopsies

p-value

Age (years)

Mean 64.26 63.74 0.838*

Median (min – max) 64 (44-80) 64 (38-79)

DRE

Normal (%) 12 (41.9) 14 (58.1) 0.225#

Altered (%) 5 (71.4) 2 (28.6)

Total PsA (ng/ml)

Mean 7.94 6.88 0.561

Median (min – max) 6.28 (1.6-19.3) 6.05 (0.4-16.8)

Total PsA / Free PSA (%)

Mean 14.3 22.1 0.073

Median (min – max) 12.0 (0.02-0.90) 18.5 (0.02-0.90)

TRUs prostate volume (grams)

Mean 59.59 59.97 0.804

Median (min – max) 55.5 (18.7-117.2) 58.75 (20.5-103.4)

Number of cores

Mean 13.81 12.42 0.011

Median (min – max) 13 (12-22) 12 (10-18)

Gleason score

Mean 6.39 -----

Median (min – max) 6 (6-8)

* t-Student’s test
# Fisher’s exact test
Mann-Whitney test for all other
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A statistician performed all analyses for this study. 
All pathological findings were reviewed by a single 
pathologist.

 The study’s quantitative variables were ex-
pressed as median values and minimum and ma-
ximum values, while the qualitative variables were 
expressed as numbers and percentages. For the 
comparison of the clinical characteristics of patients 
with PCa, we employed the Student’s t-test, Fisher’s 
test and Mann-Whitney’s test. Statistical analysis 
was performed using SPSS® 15.0 software for Win-
dows®, and the significance was defined as p < 0.05.

REsULTs

A PCa diagnosis was made in 23 cases. The 
other pathological findings included acinar atro-
phy (13), chronic prostatitis (6), normal prostate (8), 
BPH (2) and atypical small acinar proliferation (2). 
Analysis of biopsy samples indicated that, while 
PSMA was overexpressed in only 43.4% of PCa ca-
ses, PGC was overexpressed in 72.7% of cases. The 
median expression of PSMA was 0.6 times (0.1 to 
43.9) (p = 0.656) and the median PGC expression 
was 2.8 times (0.1 to 50.0) (p = 0.026) that of the 
genes’ expression in prostatic tissue obtained from 
normal TRUS-guided biopsies (Figure-1).

According to analysis of the Gleason score, 
the median PGC expression levels were 2.5 (0 to 50) 
and 4.1 (0.4 to 34.4) times greater among patients 
with a low Gleason score (6) and high scores (7 or 

8), respectively, in comparison with that of patients 
with normal biopsies (p = 0.64). Analysis of PSMA 
expression levels also did not indicate significant 
differences between patients with low and high 
Gleason scores (p = 0.26). According to analysis of 
serum PSA levels, the median levels of PGC expres-
sion were 2.5 and 3.1 times greater among patients 
with low (< 10.0 ng/ml) and high (≥ 10.0 ng/ml) le-
vels, respectively (p = 0.61). Median PSMA expres-
sion levels also did not differ among patients with 
low and high PSA levels (p = 0.54).

The analysis of patients with high-risk PCa, 
defined by a serum PSA concentration greater than 
10 ng/ml, a Gleason score greater than 6 or a per-
centage of positive biopsy cores of 50% or greater, 
demonstrated that PGC was overexpressed in 71.4% 
of cases (with a median expression of 3.4 times) and 
PSMA was overexpressed in only 35.7% of cases 
(with a median expression of 0.6 times) (Figure-2). 
Among patients with low-risk PCa, PGC was also 
overexpressed in 71.4% of cases (with a median ex-
pression of 1.6 times) and PSMA was overexpressed 
in only 42.8% of cases (with a median expression of 
0.7 times) (Figure-3). No statistical difference was 
found between PGC expression of patients with hi-
gh-risk and low-risk PCa (p = 0.73).

DIsCUssION

In the present analysis of biopsy samples, we 
have found that PGC was overexpressed in 72.7% of 

Figure 1. Quantitative expression of PsMA and PGC in tissue samples from patients with positive TRUs guided prostate biopsy.
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patients with PCa and exhibited an overall median 
expression level almost three times greater than 
that of patients with normal prostate biopsies. This 
expression pattern was retained among patients 
with low-risk and high-risk diseases. Quantitative 
analysis indicated that PGC gene expression also 
increased with the worsening of PCa clinical para-
meters with a median expression of 1.6 times and 
3.4 times that of normal prostatic tissue among 

patients with low-risk and high-risk diseases, res-
pectively. In contrast, PSMA was overexpressed in 
only 43.4% of cases with a median expression of 
only 0.6 times that of normal prostatic tissue.

Many studies have demonstrated that a va-
riety of proteolytic enzymes are overproduced by 
cancer cells or by surrounding stromal cells from 
the host tissue (10). Extragastric PGC expression 
has been demonstrated in melanomas and cervical, 

Figure 2. Quantitative expression of PsMA and PGC in biopsy samples from patients with high risk PCa.

Figure 3. Quantitative expression of PsMA and PGC in prostatic tissue from patients with low risk PCa.
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endometrial, ovarian, pancreatic and breast carci-
nomas (5,6). In fact, PGC has been associated with 
a favorable clinical outcome in breast carcinomas 
(11), however, the exact relevance of this gene to 
tumors of extragastric origin is unclear (12).

The expression of PGC in the prostate was 
initially described by Reese et al. (13). Through im-
munohistochemical analysis, they observed that, 
in normal conditions, PGC is found at low levels 
in the central zone, but not in the peripheral zone. 
Surprisingly, this condition changes in abnormal 
glands, with the expression of PGC by peripheral-
-zone tumors. Diamandis et al. (14) developed 
mouse monoclonal antibodies (Abs) against the 
PGC protein using highly purified antigen isolated 
from the gastric mucosa and employed this assay 
to measure PGC levels in several organic flui-
ds. Interestingly, the highest PGC concentrations 
were observed in the seminal plasma, followed by 
breast cyst fluid and amniotic fluid. The resear-
chers found no correlation between PSA and PGC 
concentrations in the serum of PCa patients and 
concluded that the PGC marker was not useful for 
either diagnosing or monitoring this malignancy.

Despite these findings, the mechanisms 
that control PGC expression in the prostate and 
the functions of the PGC protein have not been 
thoroughly elucidated. Because of their role in the 
degradation of the extracellular matrix, proteolytic 
enzymes are thought to be involved in the process 
of tumor invasion and metastasis (15). Thus, the 
lytic properties of PGC may indicate its function 
in cancer cells, given that other proteinases, such 
as the matrix metalloproteinase and plasminogen 
activators, play roles in cancer cells (10). Kohout 
et al. (16) investigated the proteolytic activity of 
PGC in normal prostate tissue, in prostate tissue 
exhibiting BPH and in prostate tissue exhibiting 
PCa. The PGC activity of the carcinomatous tissue 
did not differ significantly from the PGC activity 
observed in the normal prostate. In BPH, the prote-
olytic activity of PGC, as assessed by the digestion 
of hemoglobin, was markedly reduced from that of 
normal prostate tissue and, when measured by the 
digestion of synthetic substrates, the proteolytic 
activity of PGC was practically nonexistent.

Additionally, for unknown reasons, PGC 
expression seems to be closely associated with an-

drogen receptor expression in the prostate speci-
mens of patients with PCa. In a study by Konishi et 
al. (17), immunohistochemical analysis of tumors 
obtained from radical prostatectomies demonstra-
ted that, while androgen receptors were detected in 
87% of PGC-positive specimens, only 53% of PGC-
-negative tumors expressed androgen receptors. 
The authors concluded that PGC might be close-
ly related to hormonal alterations associated with 
the development of prostate tumors. Following 
this study, the prognostic role of PGC was tested 
in 28 patients with clinically metastatic PCa. Du-
ring follow-up, disease-specific survival was 50% 
for patients with PGC-negative tumors and 91% for 
patients whose tumors produced the protein (12). A 
relationship between PGC and hormonal parame-
ters has also been suggested to play a role in breast 
cancer. The expression of PGC by mammary car-
cinomas and cysts, but not by the normal, resting 
mammary gland, has led to the hypothesis that this 
gene may be a biochemical marker of the hormonal 
imbalance underlying these pathologies and may 
reflect the existence of cancer-associated hormonal 
receptor pathways (11,18).

Importantly, some characteristics of the pre-
sent analysis may explain the differences between 
the results of this study and those of our previous 
report. First, in the present series, the additional 
core retrieved for analysis was not stained with he-
matoxylin and eosin for the verification of tumor 
presence or absence. For this reason, most cores re-
trieved from patients with PCa diagnoses may not 
have exhibited adenocarcinoma within the core, 
and it is also possible that additional cores retrie-
ved from patients without PCa diagnoses contained 
evidence of adenocarcinoma. However, considering 
that in our previous analysis the expression pat-
terns of PSMA and PGC were maintained in other 
parts of the gland beyond the tumor area, which 
suggests a genetic alteration of the entire prostate 
(9), we did not conduct a pathological analysis of 
the extra cores.

Second, the control group in our previous 
analysis was comprised of tissue samples from the 
transitional zone of the prostate from patients with 
advanced BPH. In the present series, all additional 
cores (from the normal and PCa groups) were re-
trieved from the peripheral zone. Reese et al. (13) 
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analyzed the regional distribution of PGC within 
the prostate through the analysis of sections obtai-
ned from the central zones, peripheral zones and 
seminal vesicles exposed to antibodies against PGC. 
Specimens were taken from 10 prostates removed 
during radical prostatectomies or cystectomies. 
Formalin-fixed tissue from the autopsy-derived 
prostates of four men in the third decade and from 
six patients with BPH nodules was also examined. 
They found that, in 90% of seminal vesicles and 
70% of central-zone samples, more than 50% of the 
cells stained positive for PGC. By contrast, in 90% 
of peripheral-zone samples, staining was present 
in 5% or less of the epithelial cells. Similarly, PGC 
activity in the four autopsy prostates was observed 
almost entirely within the central zone and ended 
abruptly at the boundary between the peripheral 
and central zones. This condition appears to be al-
tered in abnormal glands, with the observation of 
PGC expression by peripheral zone tumors (17). In 
our study, using the qRT-PCR technology, we de-
tected PGC expression even in the peripheral zones 
of prostates without carcinoma. However, quanti-
tative analysis indicated that median PGC expres-
sion levels were 2.8 times higher among patients 
with PCa diagnoses. Finally, the sample size of our 
present study is relatively small, which might have 
precluded an accurate analysis of the high-risk and 
low-risk PCa cases.

 Some limitations of the present analysis 
should be pointed out. Sample size was relatively 
small and further analysis with a larger number of 
patients should be performed to confirm the results. 
Since this was not a randomized study, after patient 
selection we noted that patients with PCa diagnosis 
had more biopsy cores taken. Despite a statistically 
significant result, we don’t believe that this could 
have influenced the results from the clinical point 
of view.

 Finally, to confirm the actual role of the-
se markers in the clinical practice we will perform 
a prospective study including patients who have a 
negative prostate biopsy and a rising PSA level to 
find out if they will have cancer in a second biopsy. 
Additionally, in the present series, we are going to 
follow the cases with a negative biopsy in which we 
know PGC expression to find out who is going to 
be diagnosed with PCa in the future.

CONCLUsIONs

PGC gene expression is significantly hi-
gher in prostatic tissue in men affected by PCa. 
Further analysis with a larger sample size and 
with the goal of determining the mechanism of 
function of PGC in the prostate is necessary to 
confirm our hypothesis.

ABBREVIATIONs

PCa = Prostate cancer
PSA = Prostate-specific antigen
PGC = Pepsinogen C
PSMA = Prostate-specific membrane antigen
DRE = Digital rectal examination
TRUS = Transrectal ultrasound
qRT-PCR = Quantitative reverse-transcription 
polymerase chain reaction
BPH = Benign prostatic hyperplasia
RNA = Ribonucleic acid
cDNA = Complementary deoxyribonucleic acid
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Purpose: We aimed to compare the effect and feasibility of a combined therapy with ta-
msulosin hydrochloride plus meloxicam, and tamsulosin hydrochloride alone in patients 
with benign prostate hyperplasia symptoms and impact on nocturia and sleep quality.
Materials and Methods: Four hundred male patients were included in this study between 
2008 and 2011. Patients were randomly divided into two groups: one received tamsulosin 
hydrochloride 0.4 mg (Group 1, 200 patients) and the other tamsulosin hydrochloride 0.4 
mg plus meloxicam 15 mg (Group 2, 200 patients) prospectively. Patients were evaluated 
for benign prostate hyperplasia (BPH) symptoms according to the American Urological 
Association clinical guidelines and sleep quality according to Pittsburgh Sleep Quality 
Index (PSQI). Patients were reevaluated after three months of treatment. The International 
Prostatic Symptom Score (IPSS), IPSS-Quality of Life (IPSS-QoL), maximal urinary flow 
rates (Qmax), average urinary flow rates (AFR), post void residual urine volumes (PVR), 
nocturia and Pittsburgh Sleep Quality Score (PSQS) were recorded at baseline and after 
three months.
Results: Mean age was 63.3 ± 6.6 and 61.4 ± 7.5 years in groups 1 and 2, respective-
ly (p = 0.245). There were no statistically significant differences between both groups. 
Also, baseline prostate specific antigen (PSA), prostate volume, creatinine, International 
Prostatic Symptom Score (IPSS), IPSS-Quality of Life (IPSS-QoL), maximal urinary flow 
rates (Qmax), average urinary flow rates (AFR), post void residual urine volumes (PVR), 
nocturia and Pittsburgh Sleep Quality Score (PSQS) were similar in both groups.
In addition, the total IPSS, IPSS-QoL, PVR, nocturia, and PSQS were significantly lower 
in Group 2 compared with Group 1 after treatment (p < 0.05). Qmax and AFR were higher 
significantly in Group 2 compared with Group 1 after treatment (p < 0.05).
Conclusions: Cyclooxygenase (COX)-2 inhibitors in combination with an alpha blocker 
may decrease benign prostatic hyperplasia symptoms and increase sleep quality without 
serious side effects.

INTRODUCTION

Benign prostatic hyperplasia (BPH) is one 
of the most common diseases affecting aging men. 

In a study of men residing in Olmsted County, Min-
nesota, 26 percent of those aged 40-49 years ex-
perienced moderate to severe lower urinary tract 
symptoms, and this proportion increased to 45 
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percent among those aged 70-79 years (1). Lower 
urinary tract symptoms (LUTS) in elderly men were 
traditionally attributed to the enlarging prostate. 
The mechanisms invoked were one or all of the 
following: histological benign prostatic hyperpla-
sia, benign prostatic enlargement, or benign pros-
tatic obstruction (2).

 Historically, it was assumed that alpha-1-
-blockers act by inhibiting the effect of endoge-
nously released noradrenaline on prostate smooth 
muscle cells, thereby reducing prostate tone and 
bladder outlet obstruction. Contraction of the hu-
man prostate is mediated predominantly, if not 
exclusively, by alpha-1A-adrenoceptors (3). Alpha 
blocker agents have been used for more than a de-
cade in the treatment of LUTS. Previously published 
meta-analysis has shown that 30%-40% of patients 
with LUTS showed improvements in the symptoms, 
and there was a 20%-30% increase observed in the 
maximum flow after alpha blocker therapy (4).

 More recently, some clinical trials were 
conducted for obtaining better results with medical 
therapy that compared the combination therapies 
and monotherapy for the treatment of BPH; en-
couraging results were observed that favored com-
bination therapies. In one of these clinical trials, 
combination therapy with finasteride and rofeco-
xib, which is a selective cyclooxygenase (COX)-2 
inhibitor, yielded better results when compared 
with finasteride monotherapy (5).

 The association between BPH and 
inflammation has been known for several years. 
COX is a key enzyme in inflammation-converting 
arachidonic acid to prostaglandin and other eicosa-
noids. Two isoforms of COX exist, namely, cycloo-
xygenase-1 (COX-1) and COX-2. The highest level 
of COX in the human body has been shown to be 
found in the prostate, and the highest amount of 
COX-2 expression in the prostate occurs in the 
prostatic smooth muscle cells (6). So we used COX-
2 inhibitors in a combined therapy with an alpha 
blocker for BPH symptoms.

 BPH is known to be primarily a disease of 
prostatic smooth muscle cells, and prostaglandins 
have an essential role in the function and growing 
of smooth muscle cells. The knowledge of high le-
vels of COX-2 expression in the prostatic smooth 
muscle cells in prostate cancer and BPH forms the 

basis for the potential use of selective COX-2 inhi-
bitors in the treatment of BPH (7).

 Moreover, several clinical trials showed in-
creased COX-2 expression and prostaglandin pro-
duction in partial bladder outlet obstruction, whi-
ch may cause detrusor overactivity due to bladder 
dysfunction (8-10).

 In this study, we aimed to compare the 
effects of tamsulosin hydrochloride and me-
loxicam combination therapy with tamsulosin 
hydrochloride monotherapy for benign prostate 
hyperplasia symptoms and impact on sleep qua-
lity and nocturia.

MATERIALs AND METhODs

Four hundred patients were included in this 
study between 2008 and 2011. Patients were ran-
domly divided into two groups: one received ta-
msulosin hydrochloride 0.4 mg (Group 1, 200 pa-
tients) and the other tamsulosin hydrochloride 0.4 
mg plus meloxicam 15 mg (Group 2, 200 patients) 
prospectively. Patients were evaluated for benign 
prostate hyperplasia (BPH) symptoms according to 
the American Urological Association clinical gui-
delines and sleep quality according to Pittsburgh 
Sleep Quality Index (PSQI).

 The International Prostatic Symptom Score 
(IPSS), IPSS-Quality of Life (IPSS-QoL), maximal 
urinary flow rates (Qmax), average urinary flow ra-
tes (AFR), post void residual urine volumes (PVR), 
nocturia and Pittsburgh Sleep Quality Score (PSQS) 
were recorded at baseline and again after three 
months.

 This study included men aged 50-75 years, 
with symptoms of BPH (IPSS range 8-19), a ma-
ximum urinary flow rate (Qmax) of ≥ 5 and ≤ 15 
mL/s, total voided volume of ≥ 150 mL, 2 or more 
episodes of nocturia, and Pittsburgh Sleep Quality 
Score (PSQS) > 5.

 Patients with previous prostate surgery,  
suspected digital rectal examination (DRE) or PSA 
value of > 4 ng/mL were excluded from the study. 
Other exclusion criteria were urethral stricture, bla-
dder diverticulum, bladder stone, recurrent urinary 
tract infections, recurrent catheterization, active 
urinary tract infection, neurogenic bladder, residu-
al urinary volumes > 200 mL, history of previous 
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or continuing medication with 5-alpha reducta-
se inhibitors, alpha blockers, antiandrogens and 
phytotherapeutic agents. 46 patients were exclu-
ded because of lost of follow-up.

 This study was a prospective and ran-
domized trial. Descriptive statistics were used 
to characterize variables in the population and 
in each group of treatment (mean ± SD). Mean 
changes adjusted for baseline are presented and 
tested using the Wilcoxon signed-rank test. Pair-
-wise treatment comparisons were made. All sta-
tistical tests were two-tailed with a 0.05 level of 
significance for treatment effects. Ethical commit-
tee approval was taken for combined therapy.

REsULTs

Four hundred consecutive patients who en-
tered the study were randomized to treatment. There 
were 200 patients in group 1 and 200 patients in 
group 2. All 400 subjects completed the three month 
period of the study.

 Mean age was 63.3 ± 6.6 and 61.4 ± 7.5 ye-
ars in groups 1 and 2, respectively (p = 0.245). There 

were no statistically significant differences between 
boths groups. Also, baseline prostate spesific anti-
gen (PSA), prostate volume, creatinine, Internatio-
nal Prostatic Symptom Score (IPSS), IPSS-Quality of 
Life (IPSS-QoL), maximal urinary flow rates (Qmax), 
average urinary flow rates (AFR), post void residual 
urine volumes (PVR), nocturia and Pittsburgh Sle-
ep Quality Score (PSQS) were similar for the both 
groups (Table-1).

 Mean decrease in total IPSS score after the 
treatment was 6.1 ± 4.6 and 9.8 ± 5.5 points in 
groups 1 and 2, respectively (p < 0.05). The average 
decrease in IPSS-QoL scores was 1.3 ± 1.1 points in 
group 1 and 2.5 ± 1.2 points in group 2 after the tre-
atment (p < 0.05). Maximum flow rates (Qmax) were 
statistically higher in group 2 after the treatment 
(4.1 ± 2.5 vs 6.3 ± 2.8 mL/s) (p < 0.05). The mean 
increase of average urinary flow rates (AFR) was 2.2 
± 1.8 mL in group 1 and 3.9 ± 3.2 mL in group 2 
after the treatment (P < 0.03). The mean decrease of 
PVR urine volumes was 16.5 ± 25.8 mL in group 1 
and 32.9 ± 38.2 mL in group 2 after the treatment 
(P < 0.01). The mean decrease of PSQS was 4.1 ± 
2.8 mL in group 1 and 7.9 ± 3.2 mL in group 2 

Table 1 - Baseline characteristics of the patients for both groups.

Group 1 (mean ± SD) Group 2 (mean ± SD) p

Age (years) 63.3 ± 6.6 61.4 ± 7.5 0.245

PsA (ng/mL) 2.1 ± 1.8 2.2 ± 1.9 0.447

Prostate volume (mL) 43.3 ± 13.6 39.3 ± 12.4 0.345

Creatinine (mg/dL) 1.2 ± 0.3 1.2 ± 0.4 0.117

Total IPss 15.3 ± 3.6 14.9 ± 4.2 0.284

IPss-QoL 3.9 ± 1.2 3.8 ± 1.1 0.362

Qmax (mL/s) 10.6 ± 2.3 11.1 ± 2.4 0.688

AFR (mL/s) 6.1 ± 1.2 5.9 ± 1.3 0.542

PVR (mL) 72.1 ± 43.3 69.9 ± 38.3 0.104

Episodes of nocturia 3.1 ± 0.7 2.8 ± 0.6 0.124

PsQs 10.3 ± 3.4 10.7 ± 4.3 0.415

IPss = International Prostatic Symptom Score; QoL = Quality of Life, Qmax = Maximal urinary flow rates, AFR = Average urinary flow rates, PsQs = 

Pittsburgh Sleep Quality Score
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after the treatment (p < 0.02). The mean decrease 
of nocturia episodes was 1.4 ± 1.1 mL in group 1 
and 2.7 ± 1.2 mL in group 2 after the treatment (p 
< 0.04) (Table-2).

 Treatments were generally well tolerated. 
No serious adverse events causing the discontinua-
tion of the treatment were observed during the tre-
atment course in both groups.

DIsCUssION

Lower urinary tract symptom severity is 
a risk factor for severe sleep disturbance in men. 
While nocturia was significantly associated with 

sleep disturbance, other lower urinary tract symp-
toms were also independent predictors of sleep 
dysfunction (11). Nocturia in patients with benign 
prostatic hyperplasia (BPH) is one of the most un-
comfortable symptoms of the disease. It greatly 
affects quality of life by deteriorating the quality 
of sleep and disturbing activities during the day 
(12). The Pittsburg Sleep Quality Index (PSQI) is 
an effective instrument used to measure the quali-
ty and patterns of sleep in adults (13). In our stu-
dy, patients were evaluated for sleep quality ac-
cording to Pittsburgh Sleep Quality Index (PSQI).

 Benign prostatic hyperplasia and prosta-
te cancer are chronic diseases that need a long 

Table 2 - Mean changes over baseline of both groups after the treatment.

Group 1 (mean ± SD) Group 2 (mean ± SD) p

PsQs -4.1 ± 2.8 -7.9 ± 3.2 < 0.02

Episodes of nocturia -1.4 ± 1.1 -2.7 ± 1.2 < 0.04

Total IPss -6.1 ± 4.6 -9.8 ± 5.5 < 0.05

IPss-QoL -1.3 ± 1.1 -2.5 ± 1.2 < 0.05

Qmax (mL/s) 4.1 ± 2.5 6.3 ± 2.8 < 0.05

AFR (mL/s) 2.2 ± 1.8 3.9 ± 3.2 < 0.03

PVR (mL) -16.5 ± 25.8 -32.9 ± 38.2 < 0.01

IPss = International Prostatic Symptom Score; QoL = Quality of Life; Qmax = Maximal urinary flow rates; AFR = Average urinary flow rates; PsQs = 
Pittsburgh Sleep Quality Score; PVR = Post void residual urine volumes

period for development from small lesions to 
become clinically manifested (14). In these both 
prostatic diseases, there is an imbalance between 
prostate cell growth and apoptosis. This imbalance 
is complex and influenced by microenvironment 
around prostate such as growth factors, cytokines 
and steroid hormones. These factors stimulate pro-
liferation and minimize cell apoptosis (15). The role 
of inflammation in prostate diseases is suggested 
by the presence of inflammatory cells within the 
prostate in both prostatic diseases (16).

 Di Silverio et al. demonstrated a correlation 
of higher inflammatory infiltrates present in bigger 
prostate volume and more prone to progression of 

symptoms, risk of acute urinary retention and risk 
for surgery (17).

 Some clinical trials show better results with 
combination therapies in benign prostatic hyper-
plasia symptoms. One of them is the MTOPS (Me-
dical Therapy of Prostatic Symptoms) study that 
compared the long-term effects of combined thera-
py with doxazosin plus finasteride with either drug 
alone. The results of MTOPS showed that combina-
tion therapy was superior to monotherapy, which 
significantly reduced the risk of progression and 
the need for surgery in the long term (18).

 It is well known that inflammation and 
BPH coexist in the prostatectomy specimens (19). 
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COX is a key enzyme in inflammation and found 
in 2 isoforms, COX-1 and COX-2, the latter espe-
cially activated during inflammation in the blad-
der (20). Chronic inflammation continuously pro-
duces cyclooxygenase-2 (COX-2) (21). Meloxicam 
is a non steroidal anti-inflammatory drug with 
a selective inhibition of cyclooxygenase-2 (COX-
2) (22). Although there is much more interest in 
chemoprevention of prostate cancer with COX-2, 
it has been shown that COX-2 expression is in-
creased also in BPH and prostatic smooth mus-
cle cells (23). The co-expression of COX-1 and 
COX-2 proteins in benign and malignant human 
prostates, and the induction and significantly 
greater expression of COX-2 in cancer were also 
associated with tumour grade. The regular use of 
nonsteroidal anti-inflammatory drugs is associa-
ted with a reduced incidence of cancers. The pre-
sent results provide the basis for a potential role 
for COX-2 inhibitors in the prevention and treat-
ment of prostate cancer (24). Despite such strong 
association between inflammation, COX-2, and 
BPH, clinical trials evaluating the effects of COX-
2 inhibitors in LUTS and BPH are scarce (25).

 Studies have shown that a reduction from 
baseline in IPSS of ≥ 30% and a Qmax improve-
ment > 3 mL/s after treatment is considered cli-
nically significant. Kirby et al. showed in their 
integrated analysis of the two studies that among 
patients receiving doxazosin-GITS, 71.2% had a 
reduction from baseline in IPSS of ≥ 30% at the 
final visit, as did 71.1% of patients in the doxazo-
sin-S group and 53.3% of patients in the placebo 
group. Considering better treatment outcomes in 
group 2 compared with 8 mg doxazosin, our re-
sults may suggest that combined use of doxazosin 
with tenoxicam might be more effective (26).

 In our study, combined therapy with me-
loxicam, a selective COX-2 inhibitor, plus tam-
sulosin hydrochloride resulted in better improve-
ment of benign prostatic hyperplasia  symptoms, 
nocturia and sleep quality compared with tamsu-
losin hydrochloride alone.

 We acknowledge limitations of this stu-
dy. Absence of meloxicam or placebo only group 
may have changed our results, and therefore the 
favorable effect of combined therapy observed in 
our study should be interpreted with caution.

 Limitations of the study: BPH is a chronic 
disease and this trial involved only a three month 
follow-up period. There is no long term follow-
-up period.

CONCLUsIONs

In conclusion, we suggest that combina-
tion therapy with an alpha blocker and COX-2 
inhibitor may be a safe and effective treatment 
option for benign prostate hyperplasia symptoms 
and impact on sleep quality and nocturia. In par-
ticular, patients suffering from mainly the sleep 
quality who do not respond to alpha blocker the-
rapy might be offered combination therapy.
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Objectives: To evaluate the urodynamic characteristics of the two patterns (phasic, P and 
terminal, T) of detrusor overactivity (DO) according to gender and neurological condition.
Materials and Methods: Urodynamic characteristics of DO were analysed in a population 
with proven urodynamic DO (127 women and 76 men, respectively with 48 and 43 neu-
rological diseases (encephalic, incomplete medullar lesion or peripheral)). Phasic DO is 
characterized by phasic waves with or without leakage while terminal DO is defined by a 
single non-inhibited contraction resulting in incontinence. Parameters analysed for both 
patterns of DO (among other parameters) included: volume and amplitude of the first 
non-inhibited detrusor contraction (NIDC#1), and for phasic DO: duration of pressure rise 
during NIDC#1 and number of NIDC.
Results: Phasic DO was observed in younger patients in the whole population whatever 
the gender (women: 55.9 years vs. 64.7 years, p = 0.0052; men: 57.4 years vs. 67.8 years, p 
= 0.0038). Volume at NIDC#1 was greater for neurological PDO (significant in women: 185 
vs. 125 mL, p = 0.0223). Other parameters were not significantly different whatever the 
gender. Amplitude of NIDC#1 during PDO was significantly lower than that of NIDC du-
ring terminal DO (TDO) in both genders whatever the neurological condition (p < 0.0001). 
Volume at NIDC#1 in both patterns was dependent on the level of neurological lesion.
Conclusion: The main difference between the patterns of DO is that PDO occurs in youn-
ger individuals. There is no significant difference between urodynamic characteristics of 
each pattern whatever gender or neurological status. Further studies will provide addi-
tional information on the impact of the level of neurological lesion on the pattern of DO.

INTRODUCTION

Detrusor overactivity (DO) is a frequent 
urodynamic diagnosis in patients with urge syn-
drome and is defined by non-inhibited detrusor 
contractions (NIDC) during the filling phase. Ac-
cording to the International Continence Society 
(ICS) standardisation (1), two patterns of DO are 

described. Phasic DO (PDO) is characterized by 
phasic waves with or without leakage, while ter-
minal DO (TDO) is defined by a single NIDC which 
cannot be suppressed and often results in inconti-
nence (usually bladder emptying). In addition, DO 
is also qualified according to cause as idiopathic 
(IDO, no defined cause) or neurogenic (NDO, rele-
vant neurological condition).

Idiopathic and neurogenic detrusor overactivity: do 
the different patterns have urodynamic characteristics 
related to gender or neurological condition?
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 Some attempts have been made, in wo-
men, to evaluate the differences in urodynamic 
characteristics between IDO and NDO secondary 
to multiple sclerosis (2) and diabetes (3). The pat-
tern of DO has rarely been taken into account but 
it has been reported that TDO was more frequent 
in old women with or without history of neurolo-
gical disease (4). In men, occurrence of TDO was 
reported in elderly (5), in patients with Parkinson’s 
disease (6), and the different patterns of DO descri-
bed in patients with benign prostatic hyperplasia 
(7,8). DO is frequently observed in patients with 
history of neurological disease (9).

  The aim of the present study was 
to determine in there are differences in urodynamic 
characteristics between idiopathic and neurogenic 
DO patterns according to gender. In case of neurolo-
gical condition, if there are differences according to 
the level of neurological impairment (central, spinal 
or peripheral).

MATERIALs AND METhODs

Urodynamic studies of patients referred to 
our laboratory for evaluation of lower urinary tract 
dysfunction over the period January 2007 to De-
cember 2009 were retrospectively analyzed. Only 
patients with DO during urodynamics were inclu-
ded. DO was defined as an involuntary rise of de-
trusor pressure (pdet) greater than 5 cm H2O during 
filling. No provocative maneuvers were conducted 
to elicit DO.

 Exclusion criteria included pelvic organ pro-
lapse of grade 2 or greater, complete spinal cord in-
jury, diabetes mellitus, and anticholinergic treatment.

 A total of 203 patients (127 women and 76 
men, respectively 48 and 43 with neurological dise-
ase (encephalic, incomplete medullar or peripheral 
lesion)) fulfilled the inclusion criteria.

 All patients had evaluation including medi-
cal history and usual medication, bladder diary for 
at least 48 hours including voiding times and voi-
ded volumes during day- and night-time, physical 
examination and dipstick urinalysis.

 Cystometry was performed with the patient 
in the seated position with a 7F triple-lumen ure-
thral catheter perfused with saline at room tempe-
rature, using a filling rate of 50 mL/min. Pressure 

transducers were zeroed to atmospheric pressure 
at the upper edge of the symphysis pubis. Rectal 
pressure was recorded using a punctured intrarectal 
balloon catheter filled with 2 mL of saline according 
to the report of Good Urodynamic Practice Guideli-
nes (10).

 Recordings were reviewed independently 
by two investigators. In case of discrepancy (about 
10% of the files) an additional interpretation was 
made jointly to reach a single conclusion.

 For both patterns of DO, the volume and 
the amplitude of the first NIDC were measured. For 
PDO, the duration of detrusor pressure rise during 
the first NIDC (NIDC#1), the number of NIDC and 
the occurrence of NIDC at cystometric capacity were 
also measured. The characteristics of the first NIDC 
were analysed because, sometimes, only one NIDC 
was observed during PDO.

 For both patterns, other recorded urodyna-
mic parameters included cystometric capacity, ma-
ximum flow rate (Qmax), detrusor pressure at maxi-
mum flow (pdet.Qmax), voided volume (Vv) and post 
void residual volume (PVR).

 When looking at the neurological status, fe-
male and male population were non homogeneous; 
thus each gender was separately analyzed.

 This study was conducted in accordance to 
the Declaration of Helsinki. According to the local 
practice of our Ethics Committee, there is no formal 
Institutional Review Board approval required for re-
trospective studies.

statistical analysis

Data are presented as mean ± SD and range. 
t test, analysis of variance (ANOVA) and the chi-
-square test were used as appropriate. All statistical 
results were considered significant at p < 0.05. Sta-
tistical analyses were performed using SAS, version 
5.0 (SAS Institute, Inc., Cary, NC).

REsULTs

Detrusor overactivity pattern vs. neurological 
status

 The localisation of the neurological lesion 
is resumed in Table-1. In NDO patients, NIDC#1 du-
ring PDO occurred at lower bladder volume than 
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NIDC of TDO in patients with encephalic lesion whi-
le NIDC during TDO occurred at lower bladder volu-
me than NIDC#1 of PDO in patients with medullar 
lesion (Table-2).

 There was no significant difference in the 
occurrence of a pattern of DO with the neurologic 
status whatever the gender.

Female population
 Results are summarized in Table-3. There 

was no significant difference in the clinical base-
line of the female population; the chief complaint 
was urgency (urge or mixed incontinence). Other 
voiding complaints were dysuria, frequency and in-
complete emptying.

 PDO patients were significantly younger in 
the whole population: 55.9 ± 19.5 vs. 64.7 ± 15.1 
years (p = 0.0052) and in the NDO subgroup: 49.7 
± 19.7 vs. 59.2 ± 18.2 years (p = 0.0407). NDO sub-
groups were significantly younger according to 
each pattern of DO: 49.7 ± 19.7 vs. 59.8 ± 18.5 years 
(p = 0.0468) for PDO sub-group and 59.2 ± 18.2 vs. 
68.0 ± 11.9 years (p = 0.0223) for TDO sub-group.

 Phasic detrusor overactivity (PDO, 65 
women)

  The volume of occurrence of the 
first contraction (NIDC#1) was higher in the NDO 
group (185 ± 116 mL vs. 125 ± 89 mL, p = 0.0223) 
while the increasing time of pdet (7.5 ± 2.7s vs. 7.8 ± 

Table 1 - Localisation of the neurological lesion in each gender vs. pattern of detrusor overactivity (PDO: phasic detrusor 
overactivity, TDO: terminal detrusor overactivity).

Localisation Encephalic Medullar Peripheral

Women (No 48) PDO (No 25) 7 (28%) 16 (64%) 2 (8%)

TDO (No 23) 14 (61%) 9 (39%) 0

Men (No 43) PDO (No 16) 10 (62.5%) 4 (25%) 2 (12.5%)

TDO (No 27) 15 (55.5%) 11 (40.7%) 1 (3.7%)

Table 2 - Volume at the first non-inhibited detrusor contraction (NIDC#1) for patients with neurological detrusor overactivity 
(NDO) vs. level of neurological lesion (PDO: phasic detrusor overactivity, TDO: terminal detrusor overactivity).

Lesion Level Gender No PDO V NIDC#1 mL No TDO V NIDC mL

Encephalic Women 7 117 ± 97 14 176 ± 102

Men 10 164 ± 129 15 328 ± 167

Medullar Women 16 212 ± 113 9 116 ± 56

Men 4 264 ± 182 11 217 ± 138

Peripheral Women 2 161 ± 108 0 --

Men 2 282 ± 33 1 186
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3.4s) and the amplitude of NIDC#1 (15.5 ± 11.9 cm 
H2O vs. 11.5 ± 9.6 cm H2O) did not differ between 
NDO and IDO sub-groups.

  Between NDO and IDO sub-groups, 
there was no difference in the number of NIDC (3.1 
± 1.5 vs. 3.3 ± 1.9) nor in the amplitude of the last 
NIDC (25.1 ± 22.1 cm H2O vs. 29.4 ± 21.3 cm H2O).

  There was a significant increase of 
amplitude between amplitude of the first and the last 
NIDC whatever the neurologic status (NDO: 15.5 ± 
11.9 cm H2O vs. 25.1 ± 22.1 cm H2O p = 0.0095; IDO: 
13.1 ± 10.7 cm H2O vs. 27.8±21.5 cm H2O p < 0.0001).

  Looking at the occurrence of a 
NIDC at cystometric capacity, there was only a sig-

Table 3 - Demographic and urodynamic characteristics of the female population (PDO: phasic detrusor overactivity, TDO: terminal 
detrusor overactivity, NDO: neurogenic detrusor overactivity, IDO: idiopathic detrusor overactivity, NIDC non-inhibited detrusor 
contraction, PVR post void residual volume, Qmax maximum flow rate, pdet.Qmax detrusor pressure at maximum flow rate).

Parameter PDO (No 65) T DO (No 62)

NDO
(No 25)

IDO
(No 40)

p NDO
(No 23)

IDO
(No 39)

p

Age (y) 49.7 ± 19.7 59.8 ± 18.5 0.0407 59.2 ± 18.2 68.0 ± 11.9 0.0144

Major complaint

Urge inc. 56.0% 50.0% 52.2% 56.4%

Mixed inc. 8.0% 25.0% 21.7% 20.5%

Stress inc. -- -- -- 10.2%

Other 36.0% 25.0% 26.1% 12.8%

NIDC

V(NIDC #1) (mL) 185 ± 116 125 ± 89 0.0223 154 ± 90 274 ± 126 < 0.0001

Amplitude NIDC #1 (cm H2O) 15.5 ± 11.9 11.5 ± 9.6 n.s. 48.7 ± 36.2 41.5 ± 22.0 n.s.

Rising time NIDC #1 (s) 7.5 ± 2.7 7.8 ± 3.4 n.s.

No NIDC 3.1 ± 1.5 3.3 ± 1.9

Amplitude last NIDC (cm H2O) 25.1 ± 22.1 27.8 ± 21.5 n.s.

Cystometric Capacity mL 323 ± 125 284 ± 127 n.s. 175 ± 92 302 ± 127 < 0.0001

PVR (mL) 182 ± 145 67 ± 92 0.0017 77 ± 87 112 ± 111 n.s.

Qmax (mL/s) 7 ± 4 12 ± 6 0.0101 8 ± 6 9 ± 5 n.s.

pdet.Qmax (cm H2O) 40.9 ± 16.5 36.6 ± 17.0 n.s. 36.1 ± 23.1 32.4 ± 13.9 n.s.
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Table 4 - Demographic and urodynamic characteristics of the male population (PDO: phasic detrusor overactivity, TDO: terminal 
detrusor overactivity, NDO: neurogenic detrusor overactivity, IDO: idiopathic detrusor overactivity, NIDC non-inhibited detrusor 
contraction, PVR post void residual volume, Qmax maximum flow rate, pdet.Qmax detrusor pressure at maximum flow rate).

Parameter PDO (No 31 ) TDO (No 45 )

NDO
(No 16)

IDO
(No 15)

p NDO
(No 27)

IDO
(No 18)

p

Age (y) 53.0 ± 22.1 62.1 ± 11.8 n.s. 66.4 ± 12.5 70.0 ± 12.0 n.s.

Major complaint

Urge inc. 25.0% 50.0% 48.1% 33.3%

Mixed inc. 6.2% 33.3% 22.2% 11.1%

Stress inc. -- -- -- --

Other 68.7% 16.7% 29.6% 55.5%

NIDC

V(NIDC #1) (mL) 201 ± 153 168 ± 107 n.s. 278 ± 162 211 ± 84 n.s.

amplitude NIDC #1 (cm H2O) 22.1 ± 18.8 14.7 ± 13.0 n.s. 57.3 ± 30.5 65.8 ± 39.8 n.s.

rising time NIDC #1 (s) 10.1 ± 6.4 7.3 ± 2.7 n.s.

No NIDC 4.2 ± 4.0 3.3 ± 1.8 n.s.

amplitude last NIDC (cm H2O) 43.1 ± 27.0 46.0 ± 40.9 n.s.

Cystometric capacity mL 344 ± 167 295 ± 118 n.s. 300 ± 163 249 ± 96 n.s.

PVR (mL) 104 ± 113 102 ± 108 n.s. 129 ± 137 58 ± 65 n.s.

Qmax (mL/s) 8 ± 6 10 ± 9 n.s. 6 ± 3 6 ± 3 n.s.

pdet.Qmax (cm H2O) 56.0 ± 40.6 51.2 ± 28.7 n.s. 57.9 ± 28.2 66.3 ± 36.4 n.s.

n.s = not significant

nificant difference with age; this phenomenon was 
more frequent in older patients (60.3 ± 18.3 years 
vs. 47.4 ± 19.3 years, p = 0.0103).

 Terminal detrusor overactivity (TDO, 62 
women)

  The volume at onset of NIDC was 
significantly greater in IDO patients (274 ± 126 mL 
vs. 154 ± 90 mL, p < 0.0001).

  During TDO, amplitude of NIDC 
was significantly greater than that of NIDC#1 du-
ring PDO whatever the neurological condition: for 
NDO 48.7 ± 36.2 cm H2O vs. 15.5 ± 11.9 cm H2O (p 
< 0.0001) and for IDO 41.5 ± 22.0 cm H2O vs. 11.5 ± 
9.6 cm H2O (p < 0.0001).

Male population
Results are summarized in Table-4.
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  There was no significant difference 
in the clinical baseline of the male population; the 
chief complaint was urgency (urge or mixed incon-
tinence). The chief complaint was urgency (urge and 
mixed incontinence). Patients with history of neuro-
logic disease had less incontinence complaint in the 
PDO group.

  Pressure flow study was obtained 
in 63 (83%) men. Looking at a possible bladder 
outlet obstruction (according to A-G number cri-
terion), 30 men were found obstructed from which 
9 had PDO and 21 TDO. In the non-obstructed (18 
men) and equivocal (15 men) groups the differen-
ce in terms of DO was respectively 9 PDO/9 TDO 
and 6 PDO/9 TDO.

  PDO patients were significantly 
younger in the whole population 57.4 ± 18.2 years 
vs. 67.8 ± 12.3 years (p = 0.0038) and in the NDO 
sub-group 53.0 ± 22.1 years vs. 66.4 ± 12.5 years (p 
= 0.0149). In each pattern, NDO patients were youn-
ger but not significantly.

Phasic detrusor overactivity (PDO, 31 men)
  In PDO patients, there was no sig-

nificant difference in the volume at NIDC#1 (201 ± 
153 mL vs. 168 ± 107 mL), the increasing time of pdet 
(10.1 ± 6.4s vs.7.3 ± 2.7s), the amplitude of NIDC #1 
(22.1 ± 18.8 cm H2O vs. 14.7 ± 13.0 cm H2O), the 
number of NIDC (4.2 ± 4.0 vs. 3.3 ± 1.8) and the 
amplitude of the last NIDC between NDO and IDO 
sub-groups.

  There was a significant difference 
between amplitude of the first and the last NIDC 
whatever the neurologic status (NDO: 22.1 ± 18.8 
cm H2O vs. 43.1 ± 27.0 cm H2O p = 0.0250; IDO: 14.7 
± 13.0 cm H2O vs.46.0 ± 40.9 cm H2O p = 0.0211).

  Looking at the occurrence of a 
NIDC at cystometric capacity, there was no signifi-
cant difference according to neurologic condition or 
with age.

 Terminal detrusor overactivity (45 men)
  The volume at onset of NIDC was 

not significantly different between IDO and NDO 
patients (211 ± 84 mL vs. 278 ± 162 mL).

  The amplitude of NIDC during TDO 
was significantly greater than that of NIDC#1 du-
ring PDO whatever the neurological condition: for 

NDO 57.3 ± 30.5 cm H2O vs. 22.1 ± 18.8 cm H2O (p 
= 0.0002) and for IDO 65.8 ± 39.8 cm H2O vs. 14.7 
± 13.0 cm H2O (p < 0.0001).

  During PDO, amplitude of  NIDC#1 
was significantly lower than amplitude of NIDC du-
ring TDO whatever the neurological condition: for 
NDO 22.1 ± 18.8 cm H2O vs. 57.3 ± 30.5 cm H2O (p 
= 0.0002) and for IDO 14.7 ± 13.0 cm H2O vs. 65.8 
± 39.8 cm H2O (p < 0.0001).

DIsCUssION

Two great theories, neurogenic and myoge-
nic, are proposed to explain detrusor overactivity. 
It is accepted that multiple events in the urothe-
lium, sub-urothelium and possibly in the detrusor 
muscle are implied (11). If these theories tried to 
explain the triggering mechanism, no distinction 
was made between the patterns of DO defined by 
the ICS (1). Hypothesis is that the mechanism un-
derlying PDO and TDO could be not the same and 
could involve differences in urodynamic parame-
ters of detrusor function. Some studies tried to 
determine whether urodynamic parameters differ 
between patients, with or without neurological 
condition, who have detrusor overactivity (2,3,6). 
These studies analyzed mainly data from women 
(2,3) and did not make any difference between the 
two patterns (phasic and terminal) of DO.

 In the present study, we add two new con-
tributions since we compare urodynamic data of 
DO patients of both genders according to the two 
patterns of DO.

 An important result is that there are some 
similarities between the expression of PDO in both 
genders whatever the neurological condition. The-
re is no significant difference between the cha-
racteristics of the NIDC#1 (amplitude, rising time), 
between the number of NIDC and between the 
amplitude of the last NIDC. In both genders, the 
amplitude of the last NIDC is significantly grea-
ter than that of NIDC#1 which is consistent with 
the absence of detrusor fatigability during filling. 
Our finding about the amplitude of NIDC#1 (no 
difference between NDO and IDO) is opposite to 
the findings of Lemack (2) and Golabeck (3) and 
can be explained since they don’t make distinction 
between PDO and TDO.
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 It has been reported that “phasic detrusor 
overactivity tends to be characterized by contrac-
tions of increasing amplitude as the bladder volume 
increases” (12). That behaviour is more frequently 
observed when the number of NIDC is small. Incre-
ased amplitude of NIDC with bladder filling can be 
related to an increasing difficulty to abort detrusor 
contraction with increased bladder volume. Using 
a mathematical model of micturition, it has been 
proposed (13) that in IDO, the nervous control of 
PDO implies in an inhibitory reflex which stops the 
contraction after a 5s delay while that reflex is ina-
dequate in TDO. It has been also proposed (13) that 
during TDO, the inadequate inhibitory reflex allows 
the increase of detrusor pressure. A remaining ques-
tion, needing further studies, is: is that reflex more 
intricate and dependent on the bladder volume?

 Influence of age is observed in both gen-
ders, and PDO occurs in younger individuals. That 
result is consistent with previous results (4) but in 
our study, women with NDO (P or T) are younger 
than women with IDO. Men with NDO are also 
younger but not significantly. Occurrence of an 
NIDC at cystometric capacity does not depend on 
the neurological status but is more frequent in older.

 In a male population with symptomatic 
benign prostatic enlargement of which 86% were 
categorized as obstructed (following BOOI i.e. A-G 
number), TDO was found predominantly in 55% (8). 
That result correlates bladder outlet obstruction and 
TDO which is similar to our finding.

 Interestingly, comparing patients with ence-
phalic or medullar lesion, we find that in the NPDO 
population, NIDC#1 occurs at a smaller volume 
than NIDC of TDO in patients with encephalic lesion 
whatever the gender. When looking at the volume 
at onset of NIDC#1, patients with encephalic lesion 
have the same behaviour than patients with IDO. 
That result is consistent with the commonest cysto-
metric finding in stroke: DO with normally coordi-
nation voiding (11).

 On the opposite, the NIDC of TDO occurs at 
a lower bladder volume than NIDC#1 during PDO 
in case of medullar lesion. These findings must be 
compared with those of Lemack et al. (2) and those 
of Golabek et al. (3) as they both observe DO later in 
their NDO group with respectively multiple sclerosis 
and diabetes mellitus but they don’t distinguish be-

tween phasic and terminal DO. Lower urinary tract 
dysfunction secondary to multiple sclerosis is main-
ly the result of spinal cord disease (14) while both 
central and peripheral mechanisms are implicated in 
diabetic patients (15). An unexpected result is that 
PDO is not prevalent in the medullar population (in-
complete lesion) while it is known that a dyssyner-
gic behaviour is observed in patients with complete 
lesion (16). In complete spinal cord injury, the most 
common idea is that PDO is predominant. In fact, 
clinicians have observed that occurrence of PDO de-
creased with clean intermittent catheterization.

 Although the NDO sub-groups are not of 
sufficient size to conclude, our results provide a first 
insight of a possible different expression of DO ac-
cording to the level of neurological lesion. Further 
studies are needed to obtain additional information 
about the pattern of DO.

 The limitation of our study is that it is re-
trospective which induces a bias due to the recruit-
ment of our urodynamic laboratory, but it is to our 
knowledge the first study that tries to find differen-
ces in the urodynamic expression of the two pat-
terns of DO.

CONCLUsIONs

The main difference between the patterns 
of DO is that PDO occurs in younger individuals. 
There is no significant difference between urodyna-
mic characteristics of each pattern whatever gender, 
complaint and neurological status. If there is a ten-
dency for a first NIDC of higher amplitude in NDO 
patients (except NTDO men), that finding does not 
allow conclude for an increased outlet resistance. 
Further studies will provide additional information 
on the impact of the level of neurologic lesion on 
the pattern of DO.

ABBREVIATIONs

DO = Detrusor overactivity
IDO = Idiopathic detrusor overactivity
ICS = International Continence Society
NDO = Neurologic detrusor overactivity
NIDC, NIDC#1 = Non-inhibited detrusor contrac-
tion, first NIDC
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NPDO, NTDO = Neurologic phasic detrusor overac-
tivity, neurologic terminal detrusor overactivity
Pdet = Detrusor pressure
PDO = Phasic detrusor overactivity
PVR = Post void residual volume
Qmax = Maximum flow rate
TDO = Terminal detrusor overactivity
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Objective: To assess analgesia requirement after trans-rectal ultrasound guided prostate 
biopsy(TRUSBx) for appropriate counselling.
Materials and Methods: Prospectively, successive patients undergoing TRUSBx betwe-
en July 2009 and November 2011 were given questionnaires prior to procedure. Stan-
dard 12-core TRUSBx under peri-prostatic block (10 mL of 1% lidocaine) and antibiotic 
prophylaxis (oral ciprofloxacin, intravenous gentamicin and metronidazole suppository) 
were performed. Pain perception was assessed using a Visual Analogue Score (VAS).
Results: Mean (range) age of the 405 patients was 67.3 years (48-88). Mean VAS during 
the procedure was 2.93 and 2.20 on reaching home. Mean maximum VAS for the cohort 
on day 1 and day 2 were 1.27 and 0.7 respectively. 140 (35%) were independent with 
some or minimal discomfort. 14 patients required assistance for some of their basic daily 
needs. 9 patients (2.2%) were hospitalised due to sepsis. 131 patients (32.4%) required 
additional oral analgesia following TRUSBx on days 0, 1 and 2. These patients were ge-
nerally younger with a mean age for this group of 63.6 years (46-88). The difference in 
the mean age between those self-medicating and not was not statistically significant (p > 
0.005). This group had mean VAS during the procedure of 4 and when patients reached 
home was 3.5. Mean maximum VAS on day 1 and 2 was 2.1 and 1.3 respectively. 11 
patients required assistance from another adult.
Conclusion: A third of patients required self-medicated analgesia post-procedure. Age 
alone cannot be used as a criterion to identify patients who will subsequently require 
analgesia post-procedure, but a higher VAS during the procedure may be indicative. 
These patients must be counselled appropriately.

INTRODUCTION

Transrectal ultrasound guided prostate 
biopsy (TRUSBx) is one of the more commonly 
carried out procedures on a day case basis. In 
the immediate absence of a conclusive, readily 
available and safe new alternative technique for 
prostate cancer detection, the number of patients 
undergoing TRUSBx will continue to rise due to 
increasing awareness about prostate cancer. Thou-

gh TRUSBx equipment has improved with smaller 
probes and superior image quality, the procedure 
still provokes considerable anxiety for patients. 
Foremost in the patient’s mind is the possibility 
of a diagnosis of prostate cancer. Added to this 
concern, is the discomfort associated with the pro-
cedure and the apprehension of possible compli-
cations. Periprostatic nerve block at the time of 
TRUSBx is now well established in reducing pain 
associated with the procedure (1-4).
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 The counselling of patients for TRUSBx 
within most centres in the United Kingdom is 
consistent with the evidence based information 
provided by the British Association of Urological 
Surgeons (5). Much is known about the discomfort 
associated with the procedure but data for analge-
sia requirements post-procedure are inconsistent. 
The objective of this study was to prospectively 
assess the analgesia requirement and biopsy re-
lated morbidity following TRUSBx, which would 
enable better counselling of patients.

MATERIALs AND METhODs

A prospective study was planned and appro-
val granted by the Research and Audit department 
of the hospital trust after review of the protocol and 
the questionnaire. Successive patients undergoing 
TRUSBx between July 2009 and November 2011 
were enrolled. Patients were given questionnaires at 
the time of pre-procedure counselling and instructed 
to record responses immediately after the procedure 
and at various points for two days post biopsy.

 Patients underwent a standard 12-core 
TRUSBx under local anaesthetic infiltration peri-
-prostatic nerves with 10 mL of 1% lidocaine (wi-
thout adrenaline). All biopsies were carried out by 
either a trainee or an experienced urologist while 
performing trans-rectal ultrasound with the patient 
in a lateral decubitus position. All patients received 
a 3 day course of ciprofloxacin and single doses of 
gentamicin with metronidazole. Thirty minutes prior 
to the TRUSBx, patients were administered one gram 
of ciprofloxacin orally along with 160 mg of intra-
venous gentamicin. At the completion of the pro-
cedure, metronidazole suppository was inserted and 
the patients were sent home with a three day course 
of oral ciprofloxacin. Pain perception was measured 
on a visual analogue scale (VAS 1-10) at different 
times of the day during and after the procedure (day 
0). On days 1 and 2 post procedure patients reported 
the maximum and minimum VAS score. Ability to 
perform normal daily activities, use of self-medica-
ted painkillers over this three day period was repor-
ted. Patients also recorded episodes of haematuria, 
haematospermia, urinary retention, urinary tract in-
fection and episodes of post biopsy urinary sepsis 
were also noted from hospital database.

REsULTs

Over the study period of 28 months, 448 
patients underwent TRUSBx. We received ques-
tionnaires from 405 patients giving us a response 
rate of 90.4%. The mean (range) age of the cohort 
was 67.3 years (48-88). The mean (range) VAS du-
ring the procedure for the whole cohort (n = 405) 
was 2.93 (0-10) and when patients reached home 
it was 2.20 (0-10) on day 0. The mean (range) ma-
ximum VAS for the cohort on days 1 and 2 was 
1.27 (0-10) and 0.7 (0-8) respectively.

 The majority (63%) were fully indepen-
dent after the procedure while 35% had some or 
minimal discomfort. 14 patients required assis-
tance for some of their daily needs. In total, 267 
patients (74%) reported no complications after 
TRUSBx, while, haematuria (22.4%), haemosper-
mia (11.8%), urinary retention (2.7%) and sepsis 
requiring hospital admission (2.2%) were reported 
in the remainder. These all were grade I/II on mor-
bidity as per the Clavien classification of surgical 
complications (6).

 Additional oral analgesia following TRUS-
Bx was required by 131 patients (32.4%) on days 
0, 1 and 2. These patients were generally youn-
ger with a mean age for this group of 63.6 years 
(46-88). The difference in the mean age between 
the group of patients self-medicating and not self-
-medicating was not statistically significant. For 
this group of patients the mean VAS during the 
procedure was 4 and when patients reached home, 
it was 3.5. VAS was 5 or more in 40% of the pa-
tients. Mean maximum VAS on days 1 and 2 was 
2.1 and 1.3, respectively. The mean VAS was hi-
gher in these patients compared to those did not 
self medicate analgesia (Table-1). Eleven patients 
of the 131 required assistance for some of their 
daily needs. The mean age for these 11 patients 
was 69 years and a mean (range) VAS of 4 (1-8) 
during the TRUSBx.

DIsCUssION

TRUSBx seems to be well tolerated by ma-
jority of men and the emphasis has always been to 
reduce the associated pain and discomfort during 
the TRUSBx. One study of 104 men found that 
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24% experienced moderate to extreme pain when 
between 4 and 8 biopsies were performed (7), whi-
le others demonstrated that 19% of men would 
not wish to undergo the procedure again without 
some form of analgesia (8).

 Naughton et al. found a significant increa-
se in pain recall at 2 weeks following the procedu-
re, which persisted after 4 weeks (9). This fact has 
implications for future patient compliance when 
repeat prostate sampling is necessary. In our stu-
dy the patients who self-medicated analgesia had 
an overall higher VAS compared to the remainder. 
It is therefore important to identify this group of 
patients as post-procedural pain needs to be well 
controlled in order to improve patient care.

 Cadaveric studies have shown that the 
neuroanatomical pathway originates from the in-
ferior hypogastric plexus located at the tip of the 
seminal vesicles and passes between the prosta-
te and rectum on the inferolateral border of the 
prostate (10). These neural fibers transmit visceral 
sensation from the prostatic capsule to the spinal 
cord, explaining the discomfort associated with 
transrectal prostate biopsy. As the neurovascular 
bundles are in close proximity to the rectal wall, 
they are easily accessible by an ultrasound-guided 
needle and the predictable course of these nerves 
renders the injection of an anesthetic feasible, thus 
providing significantly improved pain control as 
proven by various studies (1-4). The post-proce-
dural pain may be associated with the stretching 
of the prostate capsule due to the bleeding from 
the glandular tissue thus contributing to the dis-

comfort following the TRUSBx. This bleeding may 
be more aggressive in some than others thereby 
making them more uncomfortable and requiring 
analgesia post procedure.

 The ProBE trial has shown that although 
85% of the patients undergoing TRUSBx descri-
bed no or mild procedure associated pain during 
TRUSBx but within 35 days pain was an undesi-
rable effect in 44% of which 7% found it to be a 
moderate or serious problem (11).

 It can be argued that some degree of pain 
is expected with any minor day case procedure, 
but it is important to note from our study that 
patients, though a very small proportion, found 
the pain to be debilitating enough to ask assis-
tance from another individual for some of their 
daily needs. The post-procedural period for this 
small number of patients was not complicated 
by any significant complications associated with 
TRUSBx.

CONCLUsIONs

Though only in a small number, this rou-
tine office based procedure can have temporary 
debilitating effect of these patients requiring as-
sistance for their daily needs. Higher VAS during 
the procedure can be an indicator for identifying 
these patients along with those who require addi-
tional analgesia for increased pain post-TRUSBx. 
We feel it is important that this group of patients 
undergoing TRUSBx should take regular oral 
analgesia at least for the next 2 days following 

Table 1 – Comparative VAs between the patients who did and did not self medicate analgesia post procedure.

Mean VAS No post-procedure analgesia
(n = 271 / 405)

Post procedure analgesia
(n = 131 / 405)

During Procedure 2.4 4.0

Day 0 (Night) 1.35 3.5

Day 1 Maximum 0.8 2.1

Day 2 Maximum 0.4 1.3
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the procedure. This should form part of the coun-
selling process as for some of the patients the only 
access to seek medical attention would be emer-
gency services.

ABBREVIATIONs

TRUSBx = Trans-rectal ultrasound guided prostate 
biopsy
VAS = Visual analogue score
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Purpose: Many adverse effects have been associated with abuse of anabolic-androgenic 
steroids (AAS), including disorders of the urogenital tract. The objective of this study is 
to analyze the morphological modifications in the prostate ventral lobe of pubertal and 
adult rats chronically treated with AAS, using morphometric methods.
Materials and Methods: We studied 39 male Wistar rats weighing between 400 g and 
550 g. The rats were divided into four groups: (a) control rats, with 105 days of age 
(C105) (n = 7); (b) control rats with 65 days of age (C65) (n = 9), injected only with the 
vehicle (peanut oil); (c) treated rats, with 105 days of age (T105) (n = 10) and (d) treated 
rats with 65 days of age (T65) (n = 13). The treated rats were injected with nandrolone 
decanoate at a dose of 10 mg.Kg-1 body weight. The steroid hormone and the vehicle 
were administered by intramuscular injection once a week for eight weeks. The rats were 
killed at 161 days of age (C105 and T105) and 121 days of age (C65 and T65) and the 
ventral prostate lobe was dissected and processed for histology. The height of the acinar 
epithelium, the surface densities of the lumen, epithelium and stroma were observed 
with X400 magnification using an Olympus light microscope coupled to a Sony CCD 
video camera, and the images transferred to a Sony monitor KX14-CP1. The selected 
histological areas were then quantified using the M42 test-grid system on the digitized 
fields. The data were analyzed with the Graphpad software. To compare the quantitative 
data in both groups (controls and treated) and the outcomes, Student’s t-test was used 
(p < 0.05 was considered significant).
Results: The weight (p < 0.001) and volume (p = 0.004) of the prostate ventral lobe sho-
wed differences between C65 and T65 groups and between C105 and T105 groups. The 
epithelium height showed no difference between groups C65 and T65 (p = 0.8509), but 
the T105 group showed an increase of 32% compared to C105 (p = 0.0089). Concerning 
the lumen, surface density presented no difference between C65 and T65 (p = 0.9031) 
and a decrease of 19% for T105 compared to C105 (p = 0.0061). There was no difference 
in epithelium surface density between C65 and T65 (p = 0.7375), but it was 51% higher 
(p = 0.0065) in T105 compared with C105. Regarding stroma surface density, there were 
no differences between C65 and T65 or between C105 and T105. Finally, there was no 
difference in collagen pattern between C105 and T105, but T65 showed a predominance 
of collagen fibers compared to C65.
Conclusion: The use of anabolic androgenic steroids in rats promotes structural changes 
in the prostate. We observed structural changes in the weight, volume and epithelium 
height of the prostate ventral lobe and a predominance of collagen fibers.

The prostate after administration of anabolic androgenic 
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INTRODUCTION

Anabolic-androgenic steroids (AAS) are wi-
dely used by professional and amateur athletes to 
improve athletic performance, appearance and mus-
cle mass. However, many adverse effects have been 
associated with AAS abuse, including disorders of 
the urogenital tract (1). Abuse of anabolic-andro-
genic steroids may be an etiological factor in male 
infertility among recreational power athletes. Ana-
bolic-androgenic steroids and endurance exercise 
can also induce some subclinical alterations in the 
hypothalamic-pituitary-gonadal (H-P-G) axis (1,2).

 Testicular changes resulting from AAS use 
are well documented in the literature (3). High do-
ses of nandrolone decanoate reduce the volume 
of the testis and length of seminiferous tubules in 
rats (4). But studies of the structural changes in the 
prostate after AAS are scarce in the literature (5).

 An experimental study with rats demons-
trated that changes in the serum levels of testoste-
rone can cause morphological alterations in pros-
tate tissue (6). The administration of exogenous 
androgenic-anabolic steroids has been demonstra-
ted to have profound effects on the human prostate 
gland, including an increase in prostatic volume, 
reduction of urine flow rate and alteration in voi-
ding patterns (7).

 This study aimed to assess the morphologi-
cal modifications in the prostate ventral lobe of pu-
bertal and adult rats chronically treated with supra-
-physiological doses of AAS, using morphometric 
methods.

MATERIALs AND METhODs

We studied 39 male Wistar rats weighing 
between 400 g and 550 g. The rats were kept in 
a room with controlled temperature (25 ± 1 ºC) 
and with an artificial dark-light cycle (lights on 
from 7:00 a.m. to 7:00 p.m.), with four animals per 
standard rodent box. They were fed standard rat 
food and water ad libitum. All experiments were 
performed in accordance with Brazilian laws for 
scientific use of animals, and the project was ap-
proved by the local ethical committee.

 The rats were divided into four groups: (A) 
control rats, with 105 days of age (C105) (n = 7); 

(B) control rats with 65 days of age (C65) (n = 9) 
injected only with the vehicle (peanut oil); (C) tre-
ated rats, with 105 days of age (T105) (n = 10) and 
(D) treated rats with 65 days of age (T65) (n = 13).

 The treated rats (T65 and T105) were in-
jected with nandrolone decanoate at a dose of 
10 mg.Kg-1 body weight while the control groups 
(C65 and C105) received injections of 90% pea-
nut oil (diluted in benzoic alcohol) as a vehicle 
(8). Both the steroid hormone and vehicle were 
administered by intramuscular injection (at the 
posterior musculature of the pelvic limb) once a 
week for eight weeks. This treatment protocol was 
established to simulate a commonly used protocol 
in humans during puberty or at early adult age, as 
previously published elsewhere (8).

 The rats were killed by anesthetic over-
dose (intraperitoneal thiopental injection) at 161 
days of age (C105 and T105) and 121 days of age 
(C65 and T65), and the ventral lobe of the prostate 
was dissected and its weight (in grams) and volu-
me (in cubic centimeters) were estimated (9).

 After the measurements, each prostate was 
processed for histology. Briefly, the prostate was 
carefully removed and fixed in 10% buffered for-
malin. Then each organ was dehydrated in cres-
cent concentrations of ethanol baths and routinely 
processed for paraffin embedding. Non-serial (5 µm 
thick) sections were obtained at 200 µm intervals. 
The sections were stained with hematoxylin-eosin 
(HE) to assess the integrity of the tissue and with 
Picrosirius Red to identify different collagen types.

 All selected fields were photographed with 
an Olympus DP70 camera coupled to an Olym-
pus BX51 microscope. For the analysis of sections 
stained with HE, version 1.43 of the Image J sof-
tware was used (NIH, Bethesda, Maryland, USA). 
The height of the acinar epithelium was measu-
red in micrometers with the “straight line” tool of 
the program in micrometers in photomicrographs 
with 400x magnification (Figure-1A). The surfa-
ce densities of the lumen, epithelium and stroma 
were estimated by the point intercepts method. 
Briefly, a grid of 100 points was superimposed on 
magnified images with the “grid” tool and each 
intercepted structure was quantified with the “cell 
counter” tool. (Figure-1B) (10). For each morpho-
metric parameter, the animal’s mean was obtained 
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after analyzing 250 measurements in at least 25 
different fields.

 The collagen pattern was qualitatively 
analyzed by Picro-Sirius Red staining by observing 
the color of collagen fibers’ birefringence under po-
larized light.

 Means were statistically compared using the 
unpaired T-test (p < 0.05) with the Graph Pad Prism 
software (11).

REsULTs

The weight (p < 0.0001) and volume (p = 
0.0004) of the prostate ventral lobe showed differen-
ces between groups C65 and T65 and between C105 
and T105 (Figure-2).

 The epithelium height of the prostate ven-
tral lobe showed no difference between groups C65 
(20.85 ± 6.241) and T65 (22.16 ± 4.311) (p = 0.8509), 

Figure 1 - Photomicrographs of the rat prostate ventral lobe showing the morphometric features. A) The height of the acinar 
epithelium (yellow) was measured in micrometers in photomicrographs of 400X magnification using the Image J software. 
hE X400. B) The surface density of ventral lobe prostate lumen, epithelium and stroma were estimated by the point intercepts 
method, with a grid of 100 points superimposed on magnified images using the Image J software. hE X400.

Figure 2 - Comparative graphs between prostate ventral lobe weight (g) and volume (cm3) of treated and control rats. Data 
expressed as mean and sD. p < 0.05. The analysis showed difference between C65 and T65 groups, as well as between C105 
and T105 groups. weight: p < 0.001 and volume: p = 0.0004.

A B
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but the T105 group (19.19 ± 2.765*) showed a 32% 
increase compared to C105 (14.11 ± 3.666) (p = 
0.0089) (Figure-3 and Table 1).

 Concerning lumen surface density of the 
prostate ventral lobe, there was no difference betwe-
en C65 and T65 (p = 0.9031) and T105 presented a 
decrease of 19% compared to C105 (p = 0.0061). The 
epithelium surface density presented no difference 
between C65 and T65 (p = 0.7375), but was 51% 
higher (p = 0.0065) in T105 in comparison to C105. 
Regarding the stroma surface density, there were no 
differences between C65 and T65 and between C105 
and T105 (Figure-4).

Table-1 reports the numerical values with 
mean and standard deviations of the structures 
studied.

 The collagen pattern was qualitatively 
analyzed by Picro-Sirius Red staining. There was 
no difference between C105 and T105, but T65 
showed a predominance of collagen fibers compa-
red to C65 (Figure-5).

DIsCUssION

Anabolic-androgenic steroids are synthe-
tic derivatives of testosterone and are important 

Figure 3 - Photomicrographs of the rat prostate ventral lobe group showing the epithelium height. The epithelium height 
showed no difference between groups C65 and T65, but the T105 group showed an increased of 32% compared to C105. A) 
Rat prostate ventral lobe of group C65. hE 400X. B) Rat prostate ventral lobe of group T65 hE 400X. C) Rat prostate ventral 
lobe of group C105 hE 400X. D) Rat prostate ventral lobe of group T105 hE 400X.

A

C

B
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Table 1 - The table shows the numerical values with mean and standard deviation (sD) of the structures studied in the rat 
prostate ventral lobe treated with anabolic androgenic steroids. C105 - control rats, with 105 days of age; C65 - control rats 
with 65 days of age, injected only with the vehicle (peanut oil); T105 - treated rats, with 105 days of age and T65 - treated 
rats with 65 days of age.

C65 T65 C105 T105

Volume(cm3) 0.3650 ± 0.1804 0.3700 ± 0.1193* 0.6700 ± 0.07950 0.5900 ± 0.1504*

Weight(g) 0.3850 ± 0.1467 0.3500 ± 0.1359* 0.7300 ± 0.08888 0.660 ± 0.1503*

Lumen Surface
Density(%)

59.25 ± 13.97 61.17 ± 8.703 68.54 ± 9.203 54.22 ± 6.540*

Stroma Surface
Density(%)

10.57 ± 2.565 9.670 ± 1.981 9.350 ± 1.614 10.11 ± 1.769

Epithelium Surface
Density(%)

29.57 ± 12.73 28.90 ± 7.141 20.45 ± 8.032 37.45 ± 6.892*

Epithelium Height (µm) 20.85 ± 6.241 22.16 ± 4.311 14.11 ± 3.666 19.19 ± 2.765*

*p < 0.05 was considered significant.

pharmacologically for treatment of various me-
dical conditions such as growth deficiency, some 
blood disorders and osteoporosis. Androgens play 
a crucial role in the development of male repro-
ductive organs such as the epididymis, vas defe-
rens, seminal vesicle, prostate and penis (6). The 
use of anabolic-androgenic steroids can lead to 
various body changes, including to the male geni-
tal system (12-14).

 Many studies have been published repor-
ting structural changes of testes after AAS use (3-
5). High doses of nandrolone decanoate reduce the 
testis volume and length of seminiferous tubules 
in rats (4). It is also clearly established that folli-
cle-stimulating hormone (FSH) and luteinizing 
hormone from the pituitary gland have growth-
-promoting effects on testis development and that 
administration of exogenous androgens suppres-
ses the serum luteinizing hormone and FSH level 
in humans and rats (3).

 The prostate is influenced by the serum le-
vels of testosterone, and the use of AAS can also 
cause morphological changes in prostate tissue 
(6). These findings suggest that AAS can provoke 

functional changes and diseases of the prostate as 
well as lowered fertility.

 Androgens are needed for puberty, male 
fertility and male sexual function. High levels of 
intra-testicular testosterone, secreted by Leydig 
cells, are necessary for spermatogenesis (15). Tes-
tosterone is a critical hormone for prostate deve-
lopment, growth and maintenance. The enzyme 
5-alpha-reductase seems to play an important role 
by converting androgens into dihydrotestostero-
ne, which acts in the cell nucleus of target organs, 
such as male accessory glands, skin and prostate. 
Prostatic morphogenesis is determined not geneti-
cally, but by exposure to androgens produced by 
the testes in the fetus (16).

 At the age of sexual maturity, the secretory 
activity of the epithelium and the differentiation 
of smooth muscles are also maintained by andro-
gens. In the prostate, luminal and basal epithelium 
as well as stroma and smooth muscle cells express 
ARs at sexual development and hence are capable 
of mediating androgen’s actions (15-18). Thus, in 
response to androgens, prostate cells interact in 
an autocrine-paracrine way, influencing various 
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Figure 4 - Comparative graphs between surface densities of the lumen, epithelium and stroma of control and treated rats.  
Data expressed as mean and sD. *p < 0.05. The lumen surface density presented no difference between C65 and T65 (p = 
0.9031) and for T105 presented a decreased of 19% compared to C105 (p = 0.0061). The epithelium surface density presented 
no difference between C65 and T65 (p = 0.7375), but increased by 51% (p = 0.0065) in T105 in relation to C105. There were 
no differences in stroma surface density between C65 and T65 as well as between C105 and T105.

aspects of the growth of this gland in normal and 
diseased states (16-18).

 Several studies have shown that the prosta-
te undergoes more marked alterations in epithelial 
and stromal compartments after hormonal and sur-
gical ablation. These procedures lead to a decrease 

in glandular function, with consequent declines in 
epithelium thickness and stromal volume (2,16).

 The rodent prostate has a complex struc-
ture, consisting of a ventral prostate (VP), lateral 
prostate (LP) and anterior prostate or coagulating 
gland (19). The ventral lobe is one of the main tar-
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gets of the action of androgens in the prostate, the 
reason it is widely used in experiments regarding 
hormones (16). Besides this, the ventral prostate has 
only a small quantity of epithelial folds, unlike the 
other prostate lobes in rats (20). For this reason, we 
decided to evaluate the morphology of the ventral 
lobe instead of the others.

 A recent study investigated the structural 
alterations of the rat prostate after treatment with 
AAS for 14 weeks in animals weighing between 
250 and 300 g (5). The authors concluded that 
nandrolone decanoate causes atrophic changes in 
the components of the rat prostate. In our study, 
we observed that the use of AAS causes changes 
in the prostate morphology after briefer treatment 
(8 weeks), and that the changes are less severe in 
pubertal animals and more severe in adults.

 Although we used a similar method, our 
results were quite different from those of Karba-
lay-Dust (5). The height of the epithelium increa-
sed 32% in the groups of 105-day-old animals, a 
parameter not altered in the previous study. That 
study also found that the use of AAS diminished 
the density of the lumen, epithelium and stroma. 
In contrast, we analyzed the surface density and 
found that the lumen diminishes, the epithelium 
enlarges and the stroma does not change after tre-
atment with AAS.

 A recent in vitro study investigated the 
prostate after administration of themethyl-1-
-testosterone (M1T) (21). The authors showed 
that M1T had high potency to stimulate the tis-
sue weight of the prostate as well as the seminal 
vesicle (21). That paper shows stimulation of pro-
liferation of the prostate epithelium, which is the 
most androgen-sensitive part of this organ. The 
prostate epithelium is an extremely sensitive ma-
rker for anabolic activity. In our sample, we con-
firmed this anabolic activity in the prostate after 
administration of AAS. The epithelium height of 
the prostate ventral lobe in the T105 group sho-
wed a 32% increase compared to the C105 group. 
In another study in rats, the authors showed that 
accessory sex gland weights were increased by 
androgen treatment in all groups compared with 
castrates (22).

 One of the limitations of this study is the 
testosterone analysis. We performed serum testos-
terone analysis by chemiluminescence but since 
the kit was not specific for rats, the results were 
not accurate. For instance, in the control groups 
some rats had undetectable (lower) levels while 
others had abnormally higher levels (> 14.0 ng/
mL, when normal levels are around 1.4 ng/mL). 
The results from treated animals were equally 
aberrant. Therefore, we disregarded this analysis.

Figure 5 - Photomicrographs showing prostate collagen of rat groups. A) Ventral prostate lobe of group T65. The photomicro-
graph shows predominance of collagen (red). Picrosirius Red 400X. B) Ventral lobe of group C65. Decreased presence can 
be observed of collagen (red). Picrosirius Red 400X.

A B
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CONCLUsIONs

In conclusion, the use of anabolic-andro-
genic steroids in rats promotes structural changes 
in the prostate. We observed changes in weight, 
volume and epithelium height of the ventral lobe 
and a predominance of collagen fibers. These al-
terations seem to be more severe in adult animals.
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Objectives: To create a Brazilian version of the National Institutes of Health – Chronic 
Prostatitis Symptom Index (NIH-CPSI) using a cross-cultural adaptation process.
Materials and Methods: The nine items of the NIH-CPSI were translated to Portuguese, by 
two independent translators, of native Portuguese language origin, and it was obtained a 
single version, that was retranslated to English by two English native spoken translators, 
in order to correct any discrepancies. Those versions were compared to the original text, 
the modifications were applied and it was created a final version in Portuguese. That was 
pre-tested and applied to 30 patients with pain or perineal or ejaculatory disorder. To 
each item of the pre-final version it was assigned a score according to the grade of un-
derstanding and clarity in order to implement the adequate corrections. The final version 
in Portuguese was submitted to evaluations including face validation and psychometric 
proprieties of reproducibility and internal consistency, respectively evaluated by the (p) 
Pearson correlation coefficient and α Cronbach coefficient.
Results: All items applied to 30 patients during pre-test phase had a grade higher than 8 
of understanding and clarity, and were considered clearly understandable by the patients. 
However, at face validation evaluation, there was an inconsistency of item three that was 
redone. The final produced version, called NIH-CPSI (Braz) showed good reproducibility 
(p = 0.89-0.99) and internal consistency (α Cronbach coefficient = 0.85-0.93).
Conclusions: NIH-CPSI was adapted to Brazilian spoken Portuguese and its original pro-
prieties were maintained, being a valid instrument for evaluations of symptoms of chro-
nic prostatitis in Brazilian patients.

INTRODUCTION

Many urological consults refer to symp-
toms of chronic prostatitis/chronic pelvic pain 
syndrome (CP/CPPS). Those are very frequent 
diagnosis in men less than 50 years old with a 
significant impact of quality of life (1). According 
to the National Institutes of Health (NIH) (2), there 
are four categories of prostatitis. CP/CPPS is type 
III, and includes IIIA (inflammatory) and IIIB (non-

-inflammatory), and represents most cases. This 
category (III) also presents a challenging diagno-
sis, has several symptoms and no pathognominic 
clinical finding (1). It presents chronic pelvic pain, 
associated to micturition disorders, psychological 
aspects and impact on quality of life of patients. 
It has high prevalence with a global rate of 8.2% 
(3). Laboratorial evaluation using Meares-Stamey 
diagnostic tests is complex (4), not sensible to 
non-inflammatory chronic prostatitis (5) and not 
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easily reproducible in clinical practice (6). Labora-
tory findings are non-specific and clinical history 
is important to diagnosis. It is important the use a 
valid instrument for correct diagnosis, follow-up 
and evaluation of treatment.

 Several symptomatic index for prostatitis 
were developed, most of them not validated scien-
tifically (7,8). Only the National Institutes of Heal-
th (NIH) Chronic Prostatitis Collaborative Research 
Network produced a valid instrument for evalua-
tion of symptoms of CP/CPPS: the NIH – Chronic 
Prostatitis Symptom Index (NIH-CPSI) (9). It has 
nine items, divided in three domains (pain, urina-
ry symptoms and quality of life) and it is used as 
diagnostic tool for the diagnosis and follow-up of 
CP/CPPS. Initially it was presented in English, but 
it was adapted to Spanish (10), Japanese (11), Ger-
man (12), Italian (13), Estonian (14), Malay (15), 
Finnish (16), and French (17). However, it was not 
adapted to Brazilian spoken Portuguese until now. 
Our goal was to create a Brazilian version of the 
NIH-CPSI, using a cross-cultural process based on 
the north-American version.

MATERIALs AND METhODs

NIH-CPSI description
 NIH-CPSI (Figure-1) includes the main uri-

nary symptoms related to CP/CPPS with a final score 
0-43, divided in three domains: pain or discomfort (4 
items, with a total score of 0-21), urinary symptoms 
(2 items, with a total score of 0-10 points), and im-
pact of quality of life (3 items, with a total score of 
0-12 points) (9).

 Patients with pain or perineal or ejaculatory 
discomfort with NIH-CPSA score ≥ 4 are considered 
with symptoms of CP/CPPS. Those with pain or pe-
rineal or ejaculatory discomfort and score ≥ 8 are 
considered as patients with CP/CPPS moderate to se-
vere (18). The higher the score, more important is the 
impact of symptoms.

Cross-cultural adaptation
 For the process of cross-cultural adaptation, 

it was followed the “Guidelines of Institute for Work 
and Health” (19) after authorization of the author. 
Initially the NIH-CPSI was translated to Portuguese 
by two independent bilingual native spoken Portu-

guese translators: an urologist physician (T1) and a 
non-medical translator without knowledge on the 
subject (T2). A second phase, mediated by a native 
Portuguese spoken mediator, included comparison 
and summarization of both translations, producing 
a single consensual version called T12. From T12, 
two different back-translations were performed by 
English, by two independent English native spoken 
non-medical translators (BT1 and BT2). In a next 
phase, a panel of specialists, including all translators, 
Portuguese and English teachers and a moderator 
evaluated all reported data, solved any discrepancies 
and created a pre-final version of the questionnaire.

Pre-Test
 Pre-final version was submitted to pre-

-test. At this phase, the version was submitted to 
30 consecutive patients that spontaneously atten-
ded the Urologic Service of the University Hospital 
of Universidade Federal de Santa Catarina (UFSC) 
with pain or perineal or ejaculatory discomfort as 
the main complains. The exclusion criteria included 
illiterate patients or those with cognitive deficit that 
prevented reading and understanding the instrument 
and those who refused to participate on the project. 
All patients were informed about the observational 
characteristic of the study, without any immediate 
benefit and that the result would be useful for the 
diagnosis and follow-up of CP/CPPS in the future. 
At pre-final version, after each of the nine translated 
items of NIH-CPSI it was included a table in order 
to the patients score each item, from 1 to 10, accor-
ding to their grade of understanding and clarity. The 
translated questions scored 1 to 4 were considered 
confusing, those 5 to 7 with low understanding and 
those with 8 to 10 were considered understandable.

Test
 The final Portuguese version of NIH-CPSI, 

that included all modifications suggested during the 
evaluation of the pre-final version, was applied to 
other 30 consecutive patients that attended sponta-
neously the Urological Department of the University 
Hospital of UFSC with pain or perineal or ejaculatory 
discomfort. The exclusion criteria again included illi-
terate patients or those with cognitive deficit that 
prevented them to understand and read the instru-
ment or that refused to participate on the project.
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Figure 1 - National Institutes of health Chronic Prostatits symptom Index (NIh-CPsI). Adapted from: (9) Litwin et al., J Urol 
1999; 162, p.374, permission of Elsevier.
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 During this test phase, the instrument was 
applied twice for each patient. First time was self-
-administrated and second time, after a time break 
of one hour, by an oriented medical interview. In this 
second application, the urologist (C.N.) asked again 
each question in order to evaluate the understanding 
of each patient of every item of the instrument and 
the adequacy of this comprehension to the question 
intent of the original instrument (NIH-CPSI). This 
analysis was an evaluation of face validation (15) of 
final version of the instrument, and determined that 
the answers of the Brazilian patients really referred 
to the questions originally proposed by the instru-
ment created by Litwin et al. (9).

 The reproducibility of the instrument was 
evaluated by the coefficient of correlation of Pear-
son among the answers of the questions of the self-
-administered questionnaire and those during the 
interview with the urologist (C.N.) Internal consis-
tency was estimated by the coefficient of α Cronba-
ch, of each domain, D1 (pain and discomfort - items 
1-14), D2 (urinary symptoms - items 5-6) and D3 
(impact of symptoms on quality of life – items 7-9) 
in relation to the final score. It was also calculated 
the coefficient of α Cronbach among all items and 
final score. SPSS 17-0 software (Statistical Package 
for Social Sciences) for Windows© was used for sta-
tistical analysis.

 The research protocol was approved by the 
Ethical Committee of Research involving Human 
Beings of the Federal University of Santa Catarina, 
Brazil (CEPSH-UFSC) # 2388/12.

REsULTs

Cross-cultural adaptation
 There were some discrepancies among ver-

sions T1, T2, T12, BT1 and BT2 during the process 
of cross-cultural adaptation. The nine items of the 
questionnaire (questions and answers) were re-
-evaluated in order to solve these differences, and 
some adequacies were introduced to maintain the 
original meaning of the questionnaire in a collo-
quial Brazilian manner. Simple common terms and 
expressions were used always as possible in order to 
facilitate the understanding of patients and the use 
in different socioeconomic and cultural groups of 
Brazilian population. Some examples of adequacy: 

“have you experienced any pain or discomfort”, is 
an expression in past participate in English and was 
translated to simple perfect preterit in Portuguese. 
Due to these adequacies the back-translations pre-
sented some differences but without change of the 
meaning. Some terms, as “experienced”, were trans-
lated to common terms in Portuguese, more usual in 
ordinary language, in order to refer to the original 
question. Words as “perineum” and “sexual climax” 
of the original English version were omitted in the 
Brazilian version, since they are not usual in ordi-
nary Brazilian language, without changing the me-
aning of the sentences. In the original version, some 
questions started with an adverbial time adjunct as 
“in the last week”, and others ended with “over the 
last week”, in order to determine the observational 
time of symptoms throughout one week. The Portu-
guese version maintained both options but always 
in the beginning of the sentence in order to facilita-
te the understanding of the instrument.

Pre-Test
 All 30 patients that answered the pre-final 

version were male with ages from 18 to 65 years old, 
median 41.4 years. Eight patients (26.7%) attended 
pre-school, nine (30.0%) high school and 13 (43.3%) 
universities. During this phase and also in the others 
no patient refused to participate in the study.

 All items showed a median score of un-
derstanding and clarity superior to 8 (Table-1). 
Worse median (8.7) and the highest standard de-
viation (1.6) referred to item 3 and it was made an 
adaptation of the translation in order to improve 
understanding.

 Since all other items were adequate in the 
pre-test phase, it was obtained the Final Version 
without any further modifications of the pre-final 
version, and it was called NIH-CPSI (Braz).

Test
 The reproducibility of NIH-CPSI (Braz) was 

evaluated comparing the obtained scores of the self-
-administered version to those of the assisted by a 
physician, after an interval of one hour. The coeffi-
cients of correlation of Pearson, of each item, and 
the internal consistency of the NIH-CPSI (Braz) eva-
luated by the coefficient of α Cronbach are shown 
in Table-2. Face validation evaluation showed that, 
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although in pre-test phase all items were considered 
clear (since they obtained an index of clarity and 
understanding above 8), during the questionnai-
re assisted by a doctor patients understood poorly 
item 3. The main reason was that the question in 
Portuguese induced to misinterpretation of the lo-
cal of symptoms instead the symptoms itself. After 

clarifying with Litwin the purpose of the question 
(personal contact) we changed the version to “how 
often do you present any of the symptoms of ques-
tions 1 and 2”.

 So, the final version of NIH-CPSI (Braz) in-
cluded a modification after the pre-test phase, in or-
der to reassure the face validation of the instrument. 
After this last modification (item 3), the question-
naire was again applied to 30 patients that atten-
ded the Urologic Departament of UFSC with pain or 
perineal or ejaculatory discomfort in order to verify 
the clarity and understanding as was done in the 
pre-test phase. Median score given by the patients 
was 9.06 and standard deviation 1.08. The item was 
clear (with a superior score than obtained in pre-
-test phase) and the validation of the instrument 
was adequate. So it was proposed the Brazilian ver-
sion of NIH-CPSI, called NIH-CPSI (Braz), or Indice 
de Sintomas da Prostatite Crônica (Figure-2). That 
version was submitted to the original authors and 
they considered it adequate.

DIsCUssION

Questionnaires for clinical evaluation of 
subjective symptoms, that transform them in ob-
jective measures, are more frequent and are be-

Table 1 - score of understanding and clarity of items of NIh-
-CPsI (Braz) during pre-test phase.

Item Median ± standard deviation

1 9.27 ± 0.87

2 9.50 ± 0.78

3 8.70 ± 1.60

4 9.03 ± 1.12

5 9.27 ± 1.08

6 8.93 ± 1.36

7 9.20 ± 1.03

8 9.30 ± 1.05

9 9.20 ± 0.85

Table 2 - Reproducibility and internal consistency of NIh-CPsI (Braz).

Domain (score scale) Item Median (IC 95%) Correlation α

T1 T2

Pain localization (0-6) 1.2 1.8 (1.4-2.2) 1.9 (1.5-2.3) 0.91

Pain frequence (0-5) 3 2.3 (1.8-2.7) 2.4 (2.0-2.8) 0.89

Pain intensity (0-10) 4 3.8 (2.8-4.8) 4.1 (3.2-5.0) 0.94

Domain: pain (0-21) 1-4 7.9 (6.3-9.4) 8.4 (7.0-9.8) 0.92 0.90

Domain: Urinary symptoms (0-10) 5.6 3.8 (2.4-5.2) 3.8 (2.4-5.2) 0.99 0.85

Impact (0-6) 7.8 2.6 (1.9-3.2) 2.5 (1.9-3.1) 0.96

Quality of life (0-6) 9 3.6 (2.9-4.2) 3.5 (2.9-4.2) 0.96

Domain: impact on quality of life (0-12) 7-9 6.1 (4.9-7.4) 6.0 (4.9-7.1) 0.97 0.93

Results obtained after application and reapplication of NIH-CPSI (Braz) in 30 patients. Correlation evaluated using (p) Pearson coefficient. = α 

Cronbach coefficient
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NIh – ChRONIC PROsTATITIs sYMPTOM INDEX (BRAz) /  (ÍNDICE DE sINTOMAs DA PROsTATITE CRÔNICA)

Dor ou Desconforto
1. Na última semana, você sentiu alguma dor ou desconforto nas 
seguintes áreas?
                                                                Sim    Não
a. Entre o ânus e os testículos 
b. Testículos                                              
c. Na ponta do pênis (Não rela-
    cionadacom o ato de urinar)                  

d. Na área abaixo da cintura (re-
   gião púbica ou área da bexiga)               

2. Na última semana, você sentiu:
                                                                Sim    Não
a. Dor ou queimação ao urinar?                         

b. Dor ou desconforto durante 
    ou após a ejaculação?                           

3. Com que frequência você apresentou algum dos sintomas 
relacionados às questões 1 e 2?
 0    Nunca
 1   Raramente
 2   Algumas vezes
 3  Frequentemente
 4  Quase sempre
 5  Sempre

4. Durante a última semana, que número melhor descreve sua 
dor ou desconforto MÉDIO, sendo zero nenhuma dor e 10 a pior 
dor que você possa imaginar.
 0   1   2   3   4  5   6   7   8   9   10

NENHUMA                                               A PIOR                                           
DOR                                                      DOR QUE 
                                                         VOCÊ POSSA  
                                                             IMAGINAR 

Micção
5. Durante a última semana, com que frequência você teve a 
sensação de não esvaziar completamente a bexiga depois de 
terminar de urinar?
 0    Nenhuma vez
 1   Menos de 1 em 5 vezes
 2   Menos de metade das vezes
 3     Metade das vezes
 4   Mais de metade das vezes
 5   Quase sempre                                                                                                              

6. Durante a última semana, com que frequência você teve que 
urinar de novo antes de completar duas horas de ter urinado?
0    Nenhuma vez
1   Menos de 1 em 5 vezes
2   Menos de metade das vezes
3    Metade das vezes
4   Mais de metade das vezes
5   Quase sempre                                                                                                              

Impacto dos sintomas
7. Na última semana, até que ponto os sintomas o impediram de 
fazer as coisas que você normalmente faz?
 0    Nada
 1   Apenas um pouco
 2   Algumas vezes
 3   Muito

9. Na última semana, quanto você pensou sobre seus sintomas? 
 0    Nada
 1   Apenas um pouco
 2   Algumas vezes
 3   Muito

Qualidade de Vida
10. se você passasse o resto da sua vida com os sintomas que 
sentiu durante a última semana, como você se sentiria?
 0   Contente
 1   Satisfeito
 2   Geralmente satisfeito
 3     Igualmente satisfeito e insatisfeito
 4   Geralmente insatisfeito
 5   Infeliz
 6    Péssimo
Índice final =  _____  (soma dos escores 
dos 3 domínios)

Dor: Total dos itens 1a, 1b, 1c, 1d, 2a, 
2b, 3 e 4                                                       = ____ 
Sintomas Urinários: Total dos 

itens 5 e 6                                                    = ____
Impacto sobre Qualidade de Vida: 
Total dos itens 7, 8, e 9                             = ____

Figure 2 - Brazilian version of the National Institutes of health Chronic Prostatits symptom Index, called NIh-CPsI (Braz).
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coming essential in clinical practice, mainly in 
scientific researches (19). Such instruments, ade-
quately proposed and validated scientifically, are 
useful tools for diagnosis and grading of symp-
toms. Both diagnostic and symptomatic evalua-
tion questionnaires, when validated to different 
cultures, homogenize scores, allowing compari-
sons in different places, and different languages 
and cultures.

 In order to use these instruments in di-
fferent places, cultures and languages than ori-
ginally proposed, it is necessary to submit them 
to cross-cultural adaptation. This process involves 
translation and adaptation to the target culture; 
only a diligent process maintains equivalent me-
asures and this process must be reliable. This is 
why we choose to follow the guidelines of Beaton 
et al. (19) that include translation, synthesis, back-
-translation, panel of specialists’ evaluation, pre-
-test and evaluation by the original authors.

 After the process of adaptation, we pro-
ceeded to validate the instrument, evaluating its 
psychometric proprieties. During validation we 
evaluated reproducibility, internal consistency 
and face validation. The reproducibility of the ori-
ginal instrument, described by Litwin et al., was 
made by comparison of answers of the self-applied 
questionnaire in two different moments, with an 
interval or two weeks (9). During validation of the 
Brazilian version, the reproducibility was made by 
correlating the answers of self-applied question-
naire to those of the medical assisted question-
naire. We decided not to submit the questionnaire 
twice (self-application) in order to avoid repeated 
errors of interpretation. The same error, in both 
moments, would indicate a good correlation and 
good reproducibility of the instrument, but wi-
thout validation. When applying the instrument 
during a medical interview, it was possible to ve-
rify the face validation.

 Internal consistency, evaluated by the co-
efficient of α Cronbach, was made in the same way 
than in the original work of Litwin et al. (9). The 
Brazilian version showed a coefficient of α = 0.90; 
0.85 and 0.83 of domains D1, D2 and D3 and final 
score, respectively. In the original questionnaire 
the coefficient of α Cronbach of the same com-
parisons was 0.86; 0.79 and 0.87. The coefficient 

of α Cronbach among all nine individual items 
and final score was 0.85 in the Brazilian version 
and 0.86 in the original version. The reproducibi-
lity of 9 items of the Brazilian version, using the 
correlation coefficient of Person, showed values 
from 0.89 to 0.90. The original instrument sho-
wed coefficients from 0.83 to 0.93 (9). In conclu-
sion, the reproducibility and internal consistency 
of NIH-CPSI (Braz) were similar to the results of 
the original questionnaire. Other cross-cultural 
adaptations of NIH-NCSI showed similar results. 
For example, the Japanese version showed a re-
producibility coefficient from 0.63-0.91 (11). The 
α Cronbach coefficient varied from 0.83 to 0.87 in 
the Japanese version and from 0.60 to 0.74 in the 
German version (12).

 The main difference of the Brazilian ver-
sion from the original NIH-CPSI was related to 
item 3. If the same translated sentence had been 
used in the process of cross-cultural adaptation, 
the answers would be related only to the symp-
toms of item 1. After talking to the original au-
thor, it was clarified that the item 3 should address 
the symptoms of items 1 and 2 and the question 
was reformulate in order to be equivalent to the 
original instrument.

 Only patients with prostatitis symptoms 
were included in the study. The ability of the 
questionnaire to discriminate symptoms of CP/
CPPS from other genitourinary diseases or even 
asymptomatic patients was well established in se-
veral studies (11,16). Items 5 and 6, of the urinary 
symptoms domains, are very similar to questions1 
and 2 of the IPSS (International Prostate Symptom 
Score) (20), except in relation of time (during last 
week in NIH-CPSI instead of last month in I-PSS) 
and represent bladder symptoms of voiding and 
storage, respectively.

 NIH-CPSI is not intended to be a diagnos-
tic tool of prostatitis, since it is a self-administered 
questionnaire to patients. Clinical evaluation by an 
urologist must not be waived for the correct diag-
nosis. It is recommended the use of NIH-CPSI for 
grading of symptoms in patients with a clinical 
diagnosis of prostatitis (18). But it was also used as 
reference in several population studies of prevalen-
ce and incidence of symptoms of prostatitis, by self-
-application or during medical interviews (21-24).
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 The final result of the present work, the 
Brazilian version called NIH-CPSI (Braz) presen-
ted in Figure-2 (Indice de Sintomas da Prostatite 
Crônica) will allow the development in our coun-
try of clinical studies of patients with symptoms 
of CP/CPPS similar to those already performed in 
different cultures, with comparable results inter-
nationally. It will help us establish an epidemio-
logical profile of Brazilian patients and determine 
the prevalence of these symptoms. It can be used 
as a complementary tool in clinical practice simi-
lar to I-PSS (20), used for the evaluation of benign 
prostatic hyperplasia.
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Background and purpose: Percutaneous nephrolithotomy (PCNL) in elderly patients is 
challenging due to the high prevalence of comorbidity and single kidney. We compared 
the results and complications of patients who were submitted to PCNL according to age 
(higher than and lower than 65 years old).
Materials and Methods: A total of 61 patients aged more than 65 years old (group I) and 
385 patients aged 65 years old or less (group II) were treated with PCNL. PCNL was per-
formed by a standard technique under fluoroscopic guidance. The operative time, length 
of hospital stay, success rate, auxiliary treatment and complications of both groups were 
compared.
Results: Patients older than 65 years old (group I) had more comorbidities mainly diabetes 
mellitus, hypertension and higher level of ASA classification (P < 0.001). The success rate 
was 85.24% and 86.24% of groups I and II, respectively. Four patients (6.56%) of group I 
and 55 patients (14.29%) of group II needed auxiliary treatment (P = 0.098). Among the 
complications, only sepsis was significantly higher in group I (6.56% of group I and 1.3% 
of group II, P = 0.007). The operative time, success rate, hospital stay and complications 
except sepsis episode did not significantly differ between the two groups.
Conclusion: Percutaneous nephrolithotomy is effective and safe in elderly patients even 
though with more comorbidities. Sepsis is the only more frequent common complication 
following PCNL in elderly.

INTRODUCTION

Percutaneous nephrolithotomy (PCNL) is 
the procedure of choice for the treatment of large 
renal and upper ureteral calculi (1-3). Incidence of 
urinary stone in elderly patients is increasing with 
the longer life expectancy. Prevalence of medical 
and surgical diseases as single kidney and comor-
bid diseases are higher which affect the decision 
of the operation in elderly (4). PCNL in elderly pa-
tients is challenging due to worse cardiovascular 
reserve and anesthetic risks (5). We compared the 
efficacy and safety of PCNL in elderly patients 

(age > 65 years old) and younger patients (age < 
65 years old).

MATERIALs AND METhODs

Patients
 A series of 61 patients older than 65 years 

old (group I) and 385 patients aged between 18-65 
years old (group II) who were treated with PCNL 
at faculty of Medicine, Chiangmai University, be-
tween January 2007 and December 2011 were re-
trospectively studied. The mean ages of group I 
and group II were 70.72 + 4.82 years (range 66-87 

Outcomes of percutaneous nephrolithotomy: Comparison 
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years) and 51.42 + 8.80 years (range 18-64 ye-
ars), respectively. Patient’s profiles are shown in 
Table-1. All patients were operated by one surge-
on (Lojanapiwat B) and one assistant (Nakamon 
T). The protocol for this study was reviewed and 
approved by the ethics committee (Institutional 
Review Board) of the Faculty of Medicine, Chiang 
Mai University.

Methods
 All patients underwent PCNL in single 

stage after routine evaluation of the function and 
anatomy of the kidneys. All patients were opera-

ted under general anesthesia. Two grams of cef-
triaxone were given as prophylactic antibiotic in 
negative urine culture cases. Patients with positive 
urine culture were treated with antibiotics based 
on the antibiogram at least 48 hours before sur-
gery. The percutaneous access was performed in 
prone position following the contrast media in-
jection via the open-ended ureteral catheter which 
was placed transurethrally in supine position prior 
to the renal access. Most patients needed only a 
single tract. Both working and safety guide wires 
were inserted after successful access. Tract dilata-
tions were performed by Amplatz fascial dilators 

Table 1- Patient’s profile.

Characteristics Elderly
N = 61

Young
N = 385

P value

Age

mean ( SD) 70.72 (4.82) 51.42 (8.80)

range (Min-Max) 65-87 18-64

sex(%)

Male 35 (57.38%) 241 (62.6%) P = 0.435

Female 26 (42.62%) 144 (37.4%)

Comorbidity (%)

Diabetes mellitus 4 (6.56%) 17 (4.42%) P < 0.001

Hypertension 20 (32.79%) 43 (11.17%)

Coronary artery disease 0 4 (1.04%)

COPD 1 (1.64%) 2 (0.52%)

Chronic kidney disease 3 (4.92%) 12 (3.12%)

2 comorbid diseases 8 (13.11%) 29 (7.53%)

3 comorbid diseases 2 (0.52%) 4 (6.56%)

BMI mean, (SD)* 20.39 (3.27) 22.59 (3.82) P < 0.001

AsA classification (%)

ASA I 1 (1.64%) 141 (36.88%) P < 0.001

ASA II 53 (86.89%) 226 (58.7%)

ASA III 7(11.48%) 17(4.42%)
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or metallic Alken dilators until 30 Fr and Amplatz 
sheath was used in all cases. A standard nephros-
cope was used with ultrasound and pneumatic li-
thotripsy for stone disintegration.

At the end of the procedure, 7 patients in 
group I and 47 patients in group II were tubeless 
(no nephrostomy tube). For the remaining patients, 
20 F nephrostomy tubes were inserted for 48 to 72 
hours. All patients had postoperative chest X-ray 
and laboratory investigation. The operative cha-
racteristics are shown in Table-2. Stone free status 
was determined by postoperative plain KUB.

 The statistical analysis used Chi-square 
and student t-tests, using Software STATA version 

11 for estimation of the significant differences be-
tween the two groups. Multivariate was analyzed 
with Rog risk regression. A p-value < 0.05 was 
considered significant.

REsULTs

The mean stone size in group I was 4.09 + 
1.66 cm and 3.94 + 1.78 cm in group II. The posi-
tion of the calculi, associated anomalies, history of 
previous surgery and degree of hydronephrosis are 
listed in Table-3. The average operative time was 
52.62 + 20.68 min and 47.85 + 18.83 min in groups 
I and group II, respectively (P = 0.07). Most of the 

Table 2 - Operative Characteristics.

Characteristics Elderly
(N = 61)

Young
(N = 385)

P value

Renal Puncture site

Upper pole 39 (63.93%) 272 (70.65%) P = 0.664

With supracostal 13 (21.31%) 106 (27.53%) P = 0.341

Middle pole 8 (13.11%) 43 (11.17%)

Lower pole 13 (21.31%) 61 (15.84%)

Multiple pole 1 (1.64%) 9 (2.34%)

Number of tract

1 57 (93.44%) 346 (89.87%) P = 0.655

2 4 (6.56%) 38 (9.87%)

3 0 1 (0.26%)

Additional treatment

Endopyelotomy 2 (3.28%) 10 (2.6%) P = 0.597

Infundibulotomy 1 (1.64%) 6 (1.56%)

Operative time

mean(min), (SD)* 52.62 (20.68) 47.85 (18.83) P = 0.070

Postoperative nephrostomy

Tubeless 7 (11.48%) 47 (12.21%) P = 0.871

Second nephroscope 1 (1.63%) 11 (2.85%) P = 0.585
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Table 3 - stone and Clinical Characteristics.

Characteristics Elderly
N = 61

Young
N = 385

P-value

side (%)

Left 24 (39.34%) 191 (49.61%) P = 0.136

Right 37 (60.66%) 194 (50.39%)

size

mean (cm), (SD)* 4.09 (1.66) 3.94 (1.78) P = 0.547

Location (%)

Staghorn calculi 24 (39.34%) 124 (32.21%) P = 0.634

Renal pelvic calculi 11 (18.03%) 54 (14.03%)

Calyceal calculi 13 (21.31%) 115 (29.87%)

Renal Pelvic + Calyceal calculi 13 (21.31%) 82 (21.3%)

Other location 0 10 (2.6%)

Associated anomaly (%)

Calyceal diverticulum 2 (3.28%) 4 (1.04%) P = 0.414

Infundibular stenosis 1 (1.64%) 8 (2.08%)

UPJO 4 (6.56%) 10 (2.6%)

Single Kidney 4 (6.56%) 23 (5.97%)

Horseshoes Kidney 0 8 (2.08%)

Double collecting system 1 (1.64%) 8 (2.08%)

Positive pre-operative

Urine culture 24 (39.34%) 115 (29.87%) P = 0.138

Previous surgery 19 (31.15%) 127 (32.99%) P = 0.776

Degree of hydronephrosis

Mild 20 (32.79%) 144 (37.4%) P = 0.828

Moderate 21 (34.43%) 135 (35.32%)

Severe 9 (14.75%) 47 (12.21%)
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renal access tracts were performed at the upper pole 
(63.93% in group I and 70.65% in group II) whi-
ch was supracostal above twelfth rib in 21.31% of 
group I and 27.53% of group II. The stone free rate 
and rate of fragment < 4 mm were 70.49%, 14.75%, 
and 72.73%, 13.51% in group I and group II, respec-
tively. Four patients of group I and 55 patients of 
group II had adjunctive shock wave lithotripsy for 
treatment of the retained stone.

 Four patients (6.55%) of group I and 16 
patients (4.15%) of group II required blood trans-
fusion. Four patients of group I and five patients 
of group II developed sepsis (P = 0.007). Length of 
hospital stay was 5.19 + 2.65 and 4.78 + 2.65 days 
in groups I and II, respectively (Table-4).

 At multivariate analysis, stone size and 
previous surgery were the factors that affected the 
success rate. Stone size, urine culture, renal access 
and operative time were the factors that influenced 
complications (Tables 5 and 6).

DIsCUssION

The prevalence of nephrolithiasis in 
male and female elderly aged over 65 years are 
47.3/1000 and 34.2/1000, respectively (6,7). Me-
tabolic abnormality is common in elderly patients 
with high incidence of isolated hypocitraturia and 
previous parathyroidectomy. Most common stone 
analysis in geriatric patients are calcium oxalate 
(79%) followed by uric acid (10%), calcium phos-
phate (5%) and cystine (5%) (8).

 Since cardiopulmonary and renal func-
tions are compromised, elderly patients could not 
tolerate the invasive surgery. The complications 
following PCNL might become important com-
pared to younger patients. The worse cardiopul-
monary reserve in elderly leads to less toleration 
to bleeding and septic complication in elderly 
patients and anesthetic risks are more serious as 
well (9). In general patients, major complications 

Table 4 - Outcome Characteristics.

Characteristics Elderly
(N = 61)

Young
(N = 385)

P value

Success rate 52 (85.24%) 331 (86.24%) P = 0.750

Stone free 43 (70.49%) 280 (72.73%)

CIRF 9 (14.75%) 52 (13.51%)

Auxiliary treatment with ESWL 4 (6.56%) 55 (14.29%) P = 0.098

Complication rate 8 (13.11%) 60 (15.58%) P = 0.618

Bleeding 4 (6.55%) 28 (7.27%)

Blood transfusion 4 (6.55%) 16 (4.15%) P = 0.400

Change of Hematocrit mean (SD)* 3.34 (2.99) 3.18 (3.29) P = 0.720

Pulmonary complication 1 (1.64%) 15 (3.9%)

Need Intercostal drainage 1 (1.64%) 3 (0.78%) P = 0.508

Sepsis 4 (6.56%) 5 (1.3%) P = 0.007

Length of hospital stay

mean(day),(SD)* 5.19 (2.65) 4.78 (2.65) P = 0.266
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Table 5 - Multivariate analysis of success rate in association with demographics, stone, pre-operative and operative characteristics.

Factors IRR 95% CI P value

Age 0.829 0.53 - 1.27 P = 0.394

Sex 0.815 0.60 - 1.10 P = 0.185

ASA classification 1.076 0.83 - 1.38 P = 0.572

Comorbidity 1.032 0.96 - 1.10 P = 0.380

Stone size 1.090 1.00 - 1.18 P = 0.039

Urine culture 0.865 0.64 - 1.15 P = 0.333

Previous surgery 0.710 0.53 - 0.94 P = 0.020

Renal access 0.920 0.68 - 1.23 P = 0.581

Number of tract 1.280 0.86 - 1.90 P = 0.222

Operative time 1.005 0.99 - 1.01 P = 0.134

Table 6 - Multivariate analysis of complication rate in association with demographics, stone, pre-operative and operative 
characteristics.

Factors IRR 95% CI P value

Age 0.794 0.48 - 1.29 P = 0.358

Sex 0.833 0.60 - 1.15 P = 0.273

ASA classification 0.785 0.59 - 1.04 P = 0.098

Comorbidity 1.023 0.94 - 1.11 P = 0.581

Stone size 0.893 0.80 - 0.99 P = 0.032

Urine culture 0.693 0.50 - 0.95 P = 0.024

Previous surgery 0.882 0.64 - 1.21 P = 0.443

Renal access 0.424 0.31 - 0.56 P < 0.001

Number of tract 0.992 0.63 - 1.55 P = 0.973

Operative time 1.013 1.00 - 1.02 P = 0.002
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of PCNL are bleeding that requires intervention 
(0.6% - 1.4%), infection (0.9 - 4.7%), pulmonary 
complication (3.1 - 23%) and adjacent organ in-
jury (0.2%) (10).

 The prevalence of diabetes, hypertension, 
dyslipidemia, coronary artery disease, congestive 
heart failure, cerebrovascular disease, peripheral 
vascular disease, cancer and chronic kidney dise-
ase with its complication are higher in elderly pa-
tients especially those older than 75 years old (11). 
A significant number of elderly patients use an-
ticoagulant for cardiovascular and other chronic 
disease (12). These factors lead to the worsening 
of the cardiopulmonary reserve and increasing of 
anesthetic risks for operation in elderly patients. 
Solitary kidney is common in elderly patients that 
develop renal function deterioration by the delay 
in diagnosis and treatment. Stone treatment in so-
litary kidney is challenging, but PCNL in solitary 
kidney of elderly patients was reported to be safe 
and effective but with higher requirement of blood 
transfusion (13).

 Advances in medical technology leaded to 
the effective treatment in elderly with less morbi-
dity and mortality. Similar to the standard treat-
ment of urolithiasis, extracorporeal shock wave li-
thotripsy is the most common modality in elderly 
for small stone with safety and efficacy (14). Ak-
man et al. (9) compared the outcome of retrograde 
intrarenal surgery with percutaneous nephrolitho-
tomy in elderly. Mean hospital stay, fluoroscopic 
time, drop in hemoglobin level were significantly 
higher in PCNL patients. Only operative time was 
longer in RIRS patients. Intraoperative and pos-
toperative complications such as blood transfu-
sion requirement, fever, renal colic episode were 
not different between both groups. This study 
demonstrated the safety of PCNL in elderly with 
short operative time.

 The clinical research office of the Endou-
rological Society Percutaneous Nephrolithotomy 
(PCNL) study reported a prospective observation 
of the outcome of PCNL in elderly patients (age 
over 70 years old) in comparison with younger 
patients (ages between 18-70 years old) (15). The 
analysis was subgrouped into unmatched (334 
elderly, 2976 young) and matched samples (344 
patients). The matched samples were selected ba-

sed on the assessment of stone free status, the 
presence of staghorn stone, location, and number 
of stones. Demographic characteristics of patients 
were similar in matched and unmatched analysis. 
The patients with comorbidities of diabetic melli-
tus, cardiovascular diseases, use of anticoagulant 
and prednisolone were significantly higher in 
elderly. In addition, patients with ASA II, III, IV 
were higher while preoperative EGFR was inferior 
in elderly. Of unmatched analysis, staghorn stone, 
upper pole access, operative time, length of stay 
and complication according to Clavien score IVA 
and IVB were significantly higher in elderly. Of 
matched analysis, stone burden, minor complica-
tions (Clavien I and II) and major complications 
(Clavien III, IV) were higher in elderly. More pa-
tients with supine PCNL were performed in young 
patients. The results and complications of PCNL 
in elderly patients were comparable to younger 
patients. This study confirms that the stone free 
status after PCNL in elderly is similar to those in 
younger patients even though comorbidity is hi-
gher with slightly increase of complication.

 Sahin et al. compared the results of PCNL 
in 27 patients aged 60 years old or older with 178 
PCNL patients younger than 60 years old (4). The 
incidence of solitary kidney in patients aged over 
60 years old was higher (29% vs. 7%, P = 0.003). 
Hypertension was the most common medical his-
tory in elderly patients (26%) followed by diabe-
tes mellitus (22%), coronary artery disease (15%), 
peptic ulcer (15%), cerebrovascular disease (4%) 
and Parkinson’s disease (4%). Sixty-one percent of 
elderly patients were female whereas only 33% fe-
male of younger patients. The history of previous 
stone surgery was not different between both 
groups. The success rate, complication, and hospi-
tal stay were similar in both groups. Fever without 
bacteremia and drop of hemoglobin were relative 
higher in elderly patients but not significantly di-
fferent. Rate of blood transfusions were 21% and 
18% in elderly and younger patients, respective-
ly (P = 0.662). No renal deterioration was found 
following PCNL in solitary kidney. The findings 
demonstrate the efficacy and safety of PCNL in 
elderly even in patients with solitary kidney.

 Our study demonstrated the higher pre-
valence of comorbidities and higher level of ASA 
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classification in elderly. The prevalence of single 
kidney in this study was not different between el-
derly and younger patients, which is contradict to 
a previous report (4). Gender, size of stone, stone 
location, associated anomalies, percentage of po-
sitive pre-operative urine culture, history of pre-
vious stone surgery, degree of hydronephrosis, site 
of renal puncture, number of renal access tract, 
operative time and number of tubeless PCNL were 
not significantly different between both groups. 
In addition, the success rate, auxiliary treatment, 
length of stay and change of hematocrit were also 
not significantly different between both groups. 
Sepsis is more common in elderly compare to 
younger patients (13% vs. 6.56%, P = 0.007). The 
higher incidence of sepsis following PCNL in el-
derly may be explained by the higher positive 
preoperative urine culture compared with those in 
younger patients even though it is not significan-
tly different. The criteria of the postoperative sep-
sis is defined as systemic inflammatory response 
syndrome (SIRS) which presents more than one of 
the following clinical findings: body temperature 
> 38 °C or < 36 °C, heart rate > 90 beats per mi-
nute, respiratory rate > 20 breaths per minute or 
PaCO2 < 32 mmHg, and white blood cell count > 
12,000/cu mm, < 4000/cu mm (16). Three of 4 el-
derly patients with postoperative sepsis had E-coli 
(ESBL) positive in the preoperative urine culture, 
and one patient had changed to new antibiotic ba-
sed on evidence from intraoperative stone cultu-
re. Among younger patients, 3 of 5 patients had 
positive pelvic urine and stone culture which had 
the same result of preoperative urine culture. We 
confirmed our previous study that intraoperative 
culture is important for postoperative infective 
complication following PCNL. The technique of 
PCNL in elderly was not different from the techni-
que in general patients. One of the major concerns 
is the anesthetic risk associated with surgery. This 
specific group of patients needs to be carefully 
evaluated preoperatively.

 We have found that stone size and status 
of previous surgery are the factors that affect the 
success rate. Factors that affect the complication 
rate include stone size, urine culture, renal access 
and operative time. PCNL in previous open surgery 
patients can be safely performed in elderly patients 

even though technical difficulties in the step of tract 
dilatation may affect the success rate. Most renal 
access sites in the present study were in the upper 
pole and can explain the effect of renal access on 
complications. Tubeless PCNL following PCNL is 
safe in uncomplicated elderly cases with no need 
of second nephroscopy, no significant bleeding and 
extravasation and no distal obstruction. The hospi-
tal stay was longer than the previous study due to 
our routine discharge protocol of our hospital to let 
the patients to stay for one more day following the 
PCNL tube removal and may also due to complica-
tion following the treatment.

 The limitation of this study is the retros-
pective nature with small number of the sample 
size. Nevertheless, the increasing number of elder-
ly patients with stone disease, the positive result 
of PCNL in these specific patients with a larger 
sample size is valuable and worth to carry out a 
prospective study.

CONCLUsIONs

PCNL in elderly is effective and safe com-
parable to PCNL in younger patients even though 
with more comorbidity and slightly increase of 
complications. Sepsis is common in elderly follo-
wing PCNL. 
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EDITORIAL COMMENT

The longer life expectancy of the popu-
lation can provide a number of patients with 
lithiasis in older ages and thus candidates for 
interventional treatments. For this reason, it is 
interesting to analyze the results of surgical pro-
cedures in this older population.

 The article in question aims to compare 
the results of percutaneous renal surgery in el-
derly and younger subjects. Although this is a 
retrospective analysis, which could reduce the 
value of this study, the procedures were well 
standardized and similar in all patients, with 
homogeneous and comparable groups, which 
makes it attractive.

 Comorbidities and surgical risk were high-
er in the elderly, but this fact did not directly influ-
ence the results. We might even suggest that this 
makes the elderly more susceptible to complica-
tions, especially infectious and hemodynamic.

 Despite the radiological method used (X-
ray) is not ideal to assess the presence of resid-

ual calculi and therefore determine the outcome, 
this was the method used for the two groups and 
the stone -free rates were similar. Unsurprising-
ly size calculation interfere in the success rate, 
as previous publications have reported. Besides 
this, the authors found influence on the results 
of previous surgeries, probably due to retroperi-
toneal fibrosis and perirenal, which hinder the 
puncture and dilatation of reno-cutaneous route.

 The percentage of urinary tract infec-
tion (UTI) preoperatively was similar between 
groups, although the evolution infectious / SIRS 
after the procedure was statistically higher in the 
older age.

 The results of this study guide us to take 
greater care in the elderly as infectious events, 
pre- treating UTIs, performing procedures short-
er and more economical access. Therefore con-
sider that in elderly patients, may be useful col-
lect urine culture renal pelvis, which in previous 
studies was shown harvested different from the 
bladder. This measure can guide which antibiotic 
use in case of any infectious evolution.
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Faculty of Medicine of ABC
Av. Príncipe de Gales, 821

Príncipe de Gales
Santo Andre, 09060-650, Brazil
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Purpose: The purpose of this study is to determine if body mass index (BMI) and stone 
skin distance (SSD) affect stone free rate (SFR) in obese and morbid obese patients who 
underwent flexible URS for proximal ureteral or renal stones < 20 mm.
Materials and Methods: A retrospective chart review was performed of consecutive pa-
tients that underwent flexible URS. Inclusion criteria were: proximal ureteral stones and 
renal stones less than 20 mm in the preoperative computed tomography (CT). SFR were 
then compared according to SSD and BMI.
Results: A total of 153 patients were eligible for this analysis, 49 (32.02%) with SSD < 
10 cm and 104 (67.97%) with SSD ≥ 10 cm. The mean stone size was 10.5 ± 6.4 mm. The 
overall SFR in our study was 82.4%. The SFR for the SSD < 10 and ≥ 10 were 79.6% and 
83.7% respectively (p = 0.698) and for BMI < 30, ≥ 30 and < 40 and ≥ 40 were 82.9%, 
81.7% and 90.9% respectively. Regression analysis showed no affect between BMI or SSD 
regarding SFR.
Conclusion: Ureteroscopy should be considered as a first-line of treatment for renal/pro-
ximal stones in obese and morbid obese patients. URS may be preferable to SWL in obese 
patients independently of the SSD, BMI or the location of proximal stones.

INTRODUCTION

The ideal treatment for proximal urete-
ral and renal stones has become controversial, 
with the noninvasive nature of shock wave li-
thotripsy (SWL) and the expansion of endosco-
pic digital technology. The 2007 update of the 
EAU/AUA ureteral stone guidelines (1) showed 
that both ureteroscopy (URS) and SWL should be 
considered first-line therapy for proximal urete-
ral stones, as opposed to just SWL as previously 
reported. On the other hand SWL has emerged as 

the primary treatment of choice for renal calculi 
less than 1.5-2 cm (2).

In that context, the treatment of urolithiasis 
in obese patients has gained more importance in the 
last years since obesity rates have increased marke-
dly since 1980 in the United States (3). Data from 
the National Center for Health Statistics (2009-2010) 
showed that 35.7% of adults and 17% of children 
and adolescents in the United States were obese (4). 
According to the World Health Organization guide-
lines, a body mass index (BMI) of 18.5 to 25 kg/m2 
is considered normal, overweight is a BMI of 25 to 
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29.9, obese is a BMI ≥ 30, and morbidly obese is 
a BMI ≥ 40 (5).

 Despite of the fact that SWL represents a 
highly successful non-invasive treatment in uro-
lithiasis, several studies have demonstrated dimi-
nished efficacy in obese patients since this tech-
nique is considerably affected by skin-to-stone 
distances (6-9).

 In such cases URS may rise as a better 
option. One of the greatest benefits of URS may 
be how its success rates are unaffected by obesi-
ty. Therefore URS may play an important role in 
treating our increasingly obese population may-
be offering higher stone-free rates with a low 
retreatment incidence. The objective of this stu-
dy is to determine if BMI and SSD affect SFR in 
obese and morbid obese patients who underwent 
flexible URS for proximal ureter or renal stones 
smaller than 20 mm.

MATERIALs AND METhODs

A retrospective review was performed of 
consecutive patients undergoing flexible URS 
from August 2006 to January 2012 at our insti-
tution after IRB approval. Patients with proximal 
ureteral stone and renal stones less than 20 mm 
in the preoperative Computed Tomography (CT) 
were included. Each stone was stratified by skin 
to stone distance (SSD), which is commonly me-
asured for SWL but not typically for URS. SSD 
was calculated by measuring the average of three 
distances (Figure-1A) from the center of the stone 
to skin at 0, 45 and 90 angles on non-contrast 
preoperative CT as previously described (7).

 Based on SWL literature to predict SFR, 
we chose to compare success rates in two diffe-
rent groups: SSD < 10cm and SSD > 10 cm. We 
also chose to compare success rates of morbid 
obese with non-morbid obese patients.

 After diagnosis of the stone disease, all 
patients were informed of the treatment option 
and the risks of the procedure and informed con-
sent was obtained. URS and stone fragmentation 
were performed with the patient in the lithotomy 
position under general anesthesia (Figure-1B). A 
7.5 Fr Olympus flexible ureteroscope with an ac-
cess sheath was used in all procedures. The sto-

ne was accessed and lithotripsy was performed, 
if needed, using Holmium laser. Larger fragments 
were removed using a basket. Following com-
plete stone removal, endoscopic inspection was 
performed through the entire collecting system to 
evaluate for any residual stones. Also fluoroscopy 
with or without magnificence was utilized to eva-
luate residual fragments.  Stone free was defined 
as an absence of stone fragments or fragments ≤ 2 
mm during the following URS after a rigorous en-
doscopic and fluoroscopic inspection. A stent was 
placed at the end of the procedure in all cases. 
Patients with questionable stone free status after 
URS were submitted to CT scan in the follow-up. 
Patient’s characteristics (age, gender, and Body 
Mass Index), stone size, location, operative time, 
and stone free rate were evaluated. Patients were 
considered obese if BMI ≥ 30 and < 40kg/m2 and 
morbid obese if BMI ≥ 40 kg/m2 according to the 
World Health Organization guidelines.

Statistical analyses were performed 
using the R version 2.11 software (the R foun-
dation for Statistical Computing, Vienna, Aus-
tria). A p-value < 0.050 was considered signifi-
cant.  Chi-square, Student t-tests, and ANOVA 
were used for comparing SSD < 10 to SSD ≥ 10 
cm and non-obese with obese and morbid obe-
se results. Univariate logistic regression models 
were constructed to test the significance of BMI 
and SSD in ureteroscopy. Data are presented as 
mean ± standard deviation and frequency (per-
centage of total).

REsULTs

A total of 309 patients underwent flexi-
ble URS from August 2006 to January 2012, of 
which 153 met the inclusion criteria and were in-
cluded in the analysis. The overall mean age was 
45.1 ± 14.5 years, the mean BMI was 29.8 ± 7.8 
kg/m2, the mean SSD was 11.6 ± 3.0 cm and the 
mean stone size was 10.5 ± 6.4 mm. Interestin-
gly, ureteral stones had a higher SSD than renal 
stones (13.0 ± 2.6cm and 10.4 ± 2.8 cm, respecti-
vely) and was statistically significant (p < 0.001). 
The overall SFR in our study was 82.4%. Overall 
pre-stenting occurred in 37.3% of our patients. 
No major complication necessitating prolonged 
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hospital stay or new surgical procedure was ob-
served in our analysis.

 Table-1 shows the patients demographics 
and clinical data stratified by SSD. The mean SSD 
for the group with < 10 cm was 8.4 cm versus 13.1 
cm in the other group. The SFR for < 10 cm and 
≥ 10 cm were 79.6% and 83.7% respectively (p 

= 0.698). Table-2 demonstrates the demographics 
and clinical data stratified by BMI. Table-3 sho-
wed location and SFR stratified by SSD and BMI. 
No statistical difference was observed in SFR rates 
between the groups. The pre-stenting rates betwe-
en the groups were 28.1% and 47.9% for BMI < 
30 kg/m2 and BMI ≥ 30 kg/m2 respectively. The 

Figure 1 - Demonstrating non correlation between sFR and BMI or ssD.

Table 1 – Demographics stratified by ssD.

Skin Stone Distance SSD < 10 cm SSD ≥ 10 cm p-value

N 49 (32.0%) 104 (68.0%)

Age (year) 40.5 ± 14.2 47.3 ± 14.2 0.004

BMI (kg/m2) 24.6 ± 5.6 32.2 ± 7.7 < 0.001

sex

Female 23 (46.9%) 61 (58.7%) 0.236

Male 26 (53.1%) 43 (41.3%)

Stone Size (mm) 9.6 ± 4.6 11.0 ± 7.0 0.152

Number of Stones 1.8 ± 1.5 2.0 ± 1.4 0.345

Pre-stenting 11 (22.4%) 46 (44.2%) 0.036

ORT (min.) 72.0 ± 38.2 73.9 ± 39.2 0.787

ORT = Operating room time; SFR: stone free rates
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Table 2 – Demographics stratified by BMI.

Body Mass Index < 30 ≥ 30 and < 40 ≥ 40 p-value

N 82 (53.6%) 60 (39.2%) 11 (7.2%)

Age (yr) 43.8 ± 15.7 47.1 ± 15.8 44.5 ± 15.1 0.379

BMI (kg/m2) 24.2 ± 3.4 33.9 ± 2.1 49.0 ± 6.7 < 0.001

Sex

Female 36 (43.9%) 39 (65.0%) 9 (81.8%) 0.008

Male 46 (56.1%) 21 (35.0%) 2 (18.2%)

Stone Size (mm) 9.9 ± 5.0 10.1 ± 7.6 13.9 ± 6.5 0.024

Number of Stones 1.8 ± 1.3 2.1 ± 1.2 2.4 ± 1.5 0.159

Pre-stenting 23 (28.0%) 30 (50.0%) 4 (36.4%) 0.028

ORT (min.) 77.5 ± 42.8 66.2 ± 35.1 85.2 ± 23.4 0.582

ORT = Operating room time; SFR: stone free rates

pre-stenting rates were higher in the obese and 
morbid obese groups and it may contribute to the 
higher SFR observed in the morbid obese patients. 
The reason for pre-stenting these patients were 
pain 57.9% and infection 28.1%, other causes 
such as dilation and acute renal failure complete 
the reasons for pre stenting. Pre-stenting was per-
formed in 36 (63.2%) ureteral cases and 21 (36.8%) 
renal cases. There was no difference in stone free 
rates between gender in either obese or non-obese 
groups (p = 0.133 and 0.824, respectively).

 Regression analysis showed no affect be-
tween BMI or SSD with stone free rates (Figure-1). 
We also observed no statistical difference in the 
treatment of morbid obese patients. Although im-
provements were seen as BMI and SSD increased, 
regression coefficients for these variables were not 
significant (p = 0.546, 0.178 respectively). The hi-
gher stone free rate in obese patients may have 
been a result of treating more non-lower pole sto-
nes and pre-stenting.

 Stratified for location (Table-3), the initial 
stone free rates for proximal ureteral, non-lower 
pole renal, and lower pole stones ranged from 66.7 
% to 89.7 % for all SSD categories and from 66.7 

to 100% for BMI groups.  Sub analysis between 
location subgroups further revealed no statisti-
cal significance between SSD (p = 0.606, 0.918, 
and 0.928 respectively) or BMI groups (p = 0.794, 
0.515, 0.875 respectively). Neither SSD nor BMI 
appeared to influence the efficacy of flexible URS 
treatment, since no significant difference was ob-
served in the stone free rates between patients.

DIsCUssION

Urinary stone treatment improvements 
over the recent years allowed endoscopic proce-
dures to be performed in almost any situation. The 
incidence of urolithiasis varies in the literature 
affecting 5-15% of the population worldwide (10) 
with a prevalence of 8.8% in the United States in 
recent years (11). The parallel growth in prevalence 
of obesity and morbid obesity over the past deca-
des has increased the management of stone disease 
in this population (12,13). The association between 
urolithiasis and obesity is established in the lite-
rature and has shown that weight gain increases 
the urinary excretion of substances such as oxalate 
and uric acid, leading to stone formation (14-16). 
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Studies also indicate that obese patients suffer from 
urolithiasis twice as much as the non-obese and 
recurrence rates are close to 50% (17). Conversely, 
due to conflicting data and the development of new 
endoscopic instruments the optimal management of 
stone disease in these patients is still in discussion.

 Although SWL has become a very common 
treatment modality for urolithiasis in the past deca-
de, stone clearance depends on a number of factors 
such as stone characteristics (burden, location and 
density), renal related (anatomical features) and per-
tinently patient related (BMI, muscle-skeletal defor-

mity and SSD). Pareek et al. (7) demonstrated that 
BMI independently predicted the SWL outcome. 
They suggested that patients with a BMI ≥ 30 kg/
m2 would be more suitable treated by endosco-
pic manipulation. In another study by the same 
author, SSD of 12 cm was an independent pre-
dictor of unfavorable outcomes, suggesting that 
SSD might more accurately link obesity with SWL 
failure (18). Further, SWL may also produce de-
trimental side effects such as hypertension and 
diabetes mellitus, which are already risk factors 
associated with obesity (19).

Table 3 - stone Location and stone Free Rates stratified by ssD and BMI.

By Skin-to-Stone Distance

Location < 10 cm ≥ 10 cm p-value

Proximal ureter and UPJ 9 (18.4%) 58 (55.8%) <0.001

Renal pelvis, Upper and Mid pole 22 (44.9%) 17 (16.3%) 0.027

Lower pole 18 (36.7%) 29 (27.9%) 0.358

Total 49 (32.0%) 104 (68.0%)

stone Free Rate

Overall 39/49 (79.6%) 87/104 (83.7%) 0.698

Proximal ureter and UPJ 8/9 (88.9%) 52/58 (89.7%) 0.606

Renal pelvis, Upper and Mid pole 19/22 (86.4%) 14/17 (82.4%) 0.918

Lower pole 12/18 (66.7%) 21/29 (72.4%) 0.928

By Body Mass Index

Location < 30 ≥ 30 and < 40 ≥ 40 p-value

Proximal ureter and UPJ 40 (48.8%) 23 (38.3%) 4 (36.4%) 0.406

Renal pelvis, Upper and Mid pole 21 (25.6%) 14(23.4%) 4(36.4%) 0.660

Lower pole 21 (25.6%) 23 (38.3%) 3(27.3%) 0.259

Total 82 (53.6%) 60 (39.2%) 11 (7.2%)

stone Free Rate

Overall 68 (82.9%) 48 (80.0%) 10 (90.9%) 0.67

Proximal ureter and UPJ 35/40 (87.5%) 21/23 (91.3%) 4/4 (100.0%) 0.794

Renal pelvis, Upper and Mid pole 19/21 (90.5%) 11/14 (78.6%) 3/4 (75.0%) 0.515

Lower pole 14/21 (66.7%) 16/23 (69.5%) 3/3 (100.0%) 0.875
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 Another option for treatment of upper uri-
nary stones in obese patients may be percutaneous 
nephrolithotomy (PNL), which has been shown to 
have good outcomes regardless of BMI. In a stu-
dy of 114 patients stratified by ideal body weight, 
overweight, obese and morbidly obese, there was 
no difference between groups and the stone-free 
rates were 90% (20). Although the literature sho-
wed that PNL in obese and morbidly obese pa-
tients yields a stone-free rate that is comparable to 
that achieved in non obese patients, PNL presents 
greater perceived technical difficulties especially 
in obese and morbid obese patients such as po-
sitioning, puncture of the collecting system and 
longer operative time. In this setting, ureteroscopy 
resurge as an important option for these patients.

 The application of ureteroscopy as a mini-
mally invasive treatment for stones has advanced 
remarkably with the improvements in technology 
in such a way that nowadays it is an attractive 
option for intervention in upper tract stones. In 
addition, ureteroscopy does offer a non-invasive 
approach and is considered safer and easier to per-
form. Furthermore, ureteroscopy does not appear 
to be affected by body habitus. In a retrospective, 
single institution study, the stone free rates were 
similar between 107 obese patients and non-obese 
patients (21). Another recent study published by 
Best et al. (22) showed statistically equivalent SFR 
in obese (91%) and non-obese (81%) patients who 
underwent flexible URS for proximal ureteral sto-
nes. Thus, the improved success rates of URS to 
SWL may promote this approach as the method 
of choice to treat our increasingly obese popula-
tion. More recently, Delorme et al. analyzed the 
feasibility of flexible URS in obese patients with 
equivalency in terms of operative time, rate of 
complications and overall SFR compared to non-
-obese patients (23). A contemporary meta-analy-
sis published by Aboumazzouk OM regarding the 
feasibility of URS in obese patients showed good 
outcomes with a SFR of 87.5% (24).

 Our results corroborates with the literature 
with SFR (82.4%) consistent with previous studies. 
Moreover, our analysis conveyed that BMI had no 
influence on SFR. We found that SFR are similar 
for non-obese, obese, and morbid obese patients. 
Similar to BMI, SSD had no effect on overall SFR. 

Interestingly, we found that there was a difference 
in the SSD between renal and ureteral stones by 3 
cm. To the best of our knowledge, this is the first 
time that this difference has been described in the 
literature. This is probably due to the anatomical 
medial position of the UPJ and proximal ureter 
compared to the renal calices. This may explain 
why SWL may decrease its efficacy for ureteral 
stones. However, SSD between sub-groups (< 10 
and ≥ 10 cm) did not influence the success of URS. 
As such, SSD should not be included in the preo-
perative URS workup.

 Pre-stenting is an important factor that 
can contribute for SFR and should be analyzed ca-
refully. The higher incidence of co-morbidities in 
the obese and morbid obese groups could explain 
the higher frequency of pre-stenting and this fact 
may contribute to the higher SFR observed in our 
study especially in the morbid obese group.

 The limitations of this study comprise a 
retrospective single institution analysis with re-
latively small number of patients. Furthermore, a 
standardized definition and methodology of as-
sessing stone free status is lacking currently and 
not standardized in the literature. Although the 
clinical significance of residual stone size is pre-
sently unknown with stone free definitions ran-
ging from the complete absent of stones to residu-
al fragments < 4mm, our definition of stone free 
corroborates with a study that has shown that sto-
nes > 2mm are related to a recurrent stone event 
(25). In addition, a relative number of radiological 
methods for evaluating post treatment stone free 
status was assessed in the literature such as CT, 
KUB (fluoroscopy), and Ultrasound, without clear 
characterization which one is the best method. We 
believe that our method minimized radiation and 
probably costs to the patients and health system.

 From the best of our knowledge, there is 
no data about morbid obesity or SSD with the ou-
tcomes of flexible URS. Although based on a re-
trospective single institutional analysis, our study 
has a sufficient sample size to demonstrate that 
SSD and BMI are not relevant in terms of outco-
mes (SFR) for URS in these patient populations. 
Moreover, a clinical trial may be necessary to de-
termine the optimal treatment of proximal/renal 
stones in obese patients.
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CONCLUsIONs

Ureteroscopy should be considered a first-
-line treatment for renal/proximal stones in obese 
and morbid obese patients. URS may be preferable 
to SWL in obese and morbid obese patients as it 
is independent of the SSD, BMI or the location of 
proximal stones. SSD does not have to be measu-
red when considering ureteroscopy.

ABBREVIATIONs

URS = Ureteroscopy
SSD = Skin-to-stone distance
BMI = Body mass index
SFR = Stone free rate
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EDITORIAL COMMENT

Because of continuous technological ad-
vances in the field of endourology, several im-
proved therapeutic options are now under inves-
tigation. Mainly regarding treatment of upper 
urinary tract lithiasis.

 Currently, open stone surgery are vir-
tually obsolete. Traditionally, ESWL and PCNL 
were considered the first-line therapies for renal 
stones. Nowadays, particularly retrograde intra-
-renal surgery (RIRS), using the new generation 
of flexible smaller-diameter ureteroscopes com-
bined with a greater angle of deflection of the tip 
and advances in laser technology, has become 
an attractive option. According to current gui-
delines, ESWL and flexible ureteroscopy (f-URS) 
should be the first-line therapies for proximal 
ureteral stones. However, updated guidelines 
still list morbid obesity as an indication for open 
surgery. In investigative and clinical scenarios, 
considerable interest exists if RIRS could achieve 
better outcomes than ESWL, PCNL in a growing 
population of obese and super obese patients (1).

 Obesity has reached an epidemic stage 
worldwide. Obesity has been demonstrated as 
an independent risk factor for urinary stones. 
Generally, obese patients have a diet rich in li-
thogenic substances, high prevalence of chronic 
kidney disease (CKD), insulin resistence and dia-
betes (low urine pH), even weight control the-
rapies (medication and bariatric surgery) favors 
urolithiasis. Futhermore, obesity and morbid 
obesity has been associated with large spectrum 
of potential postoperative complications and 
unsuccessfully ESWL and PCNL. Public policy 
on obesity is mandatory. Educational programs 
should inform these patients about obesity and 
association with anesthetic and surgery compli-
cations and encouraged them to make lifestyle 
modifications to improve their quality of life and 
limit health risks such as urolithiasis.

 Because fat is distributed irregularly in 
waist circumference and dorso in patients with 
the same BMI, several groups has proposed the 

SSD as a independent predictive factor of SFR. 
Beyond the SSD, positioning and technique may 
worsen outcomes after ESWL and PCNL. Althou-
gh patient size and diameter does not affect the 
procedure itself neither limit surgery exposure 
during f-URS, the retrograde management of re-
nal stones is regurlarly challenging, mostly in 
lower pole located stones.

 In this study, the authors reported their 
experience in management proximal ureteral 
and renal stones < 20mm using flexible urete-
roscopy and laser lithotriptor. They retrospec-
tively studied skin to stone distance (SSD) and 
body mass index (BMI) as possible prognostic 
factors. They concluded that neither SSD nor 
BMI are predictive factors for stone-free rate 
(SFR) follow URS/RIRS.

 Similar retrospectively efforts have been 
published demonstrating that obese patients can 
be treated safely and successfully with RIRS (2). 
Therefore, SSD should not be measure when a 
f-URS or a RIRS is planned.

 Also, the authors discussed the lack of 
standardization of the definition of SFR after 
upper tract surgery in literature. The image exam 
follow procedure was not protocol-driven and 
only patients with questionable stone-free sta-
tus were submitted to CT scan. Ultrasound and 
KUB radiography’s sensitivity and specificity 
for identifying residual urinary stones are even 
lower in obese patients and, probably, not the 
best tests to reassure the stone-free status in this 
population. CT image should be standardized in 
investigate scenario. Other potential bias is the 
limited mumber of each sub-obesity group, i.e. 
obese, morbidly obese, or super obese.

 In summary, although its acknowled-
ged limitations of this retrospective study and 
limited number of patients, the authors should 
be commended for their efforts and originality, 
since the paper provides additional clinical data 
suggesting that SSD and BMI do not influence 
the SFR after f-URS or RIRS. As the role of RIRS 
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continues to expand, multi-institutional, pros-
pective and randomized trials comparing ESWL, 
PCNL and RIRS outcomes are needed to confirm 

if f-URS and RIRS should be or not the gold-stan-
dard for proximal/renal stones in obese patients. 
Health economic outcome should be analyzed.
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Introduction: Medical literature is scarce on information to define a basic skills training 
program for laparoscopic surgery (peg and transferring, cutting, clipping). The aim of this 
study was to determine the minimal number of simulator sessions of basic laparoscopic 
tasks necessary to elaborate an optimal virtual reality training curriculum.
Materials and Methods: Eleven medical students with no previous laparoscopic experien-
ce were spontaneously enrolled. They were submitted to simulator training sessions star-
ting at level 1 (Immersion Lap VR, San Jose, CA), including sequentially camera handling, 
peg and transfer, clipping and cutting. Each student trained twice a week until 10 sessions 
were completed. The score indexes were registered and analyzed. The total of errors of the 
evaluation sequences (camera, peg and transfer, clipping and cutting) were computed and 
thereafter, they were correlated to the total of items evaluated in each step, resulting in a 
success percent ratio for each student for each set of each completed session. Thereafter, 
we computed the cumulative success rate in 10 sessions, obtaining an analysis of the 
learning process. By non-linear regression the learning curve was analyzed.
Results: By the non-linear regression method the learning curve was analyzed and a r2 = 
0.73 (p < 0.001) was obtained, being necessary 4.26 (~five sessions) to reach the plateau 
of 80% of the estimated acquired knowledge, being that 100% of the students have rea-
ched this level of skills. From the fifth session till the 10th, the gain of knowledge was not 
significant, although some students reached 96% of the expected improvement.
Conclusions: This study revealed that after five simulator training sequential sessions the 
students’ learning curve reaches a plateau. The forward sessions in the same difficult level 
do not promote any improvement in laparoscopic basic surgical skills, and the students 
should be introduced to a more difficult training tasks level.

INTRODUCTION

Since 1991, when the first laparoscopic ne-
phrectomy was performed, until our days, a substan-
tial number of laparoscopic procedures became the 
gold standard in urologic surgery. However, to the 

surgeon become able to perform these techniques, 
a training period of time is necessary to ameliorate 
their skills: the learning curve. This learning curve is 
defined as the number of times a procedure must to 
be repeated in order to reach a plateau of excellence 
and high quality expertise (1).

Establishing the minimal number of virtual reality 
simulator training sessions necessary to develop basic 
laparoscopic skills competence: evaluation of the 
learning curve
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 During the training period the new surgeons 
need to repeat the surgical procedures as many ti-
mes as necessary to obtain the ability with the ins-
truments. Actually, the challenge is to make this skills 
development period the most effective as possible.

Many reports have demonstrated that a high 
quality laparoscopic training program must include 
theoretical and practical activities, including manual 
and virtual simulators (“dry lab”) and in animals (“wet 
lab”), before starting operating human subjects (2,3).

Simulator training is well recognized to be 
a fundamental tool in laparoscopy learning process. 
However, the evaluation of the trainee’s competence 
achievement and the ability to perform laparoscopic 
surgery in human beings and how to validate the 
training programs for the many simulators available 
in our days are still missing (4-6). Medical literature 
is also scarce on information to define a basic skills 
training program for laparoscopic surgery (peg and 
transferring, cutting, clipping).

 The aim of this study was to determine the 
minimal number of simulator sessions in basic la-
paroscopic skills necessary to elaborate an optimal 
Virtual Reality training curriculum.

MATERIALs AND METhODs

Eleven fourth-year medical students with 
no previous experience in laparoscopy were sponta-
neously enrolled in the study. They were submitted 
to virtual reality simulator training sessions starting 
level (Immersion Lap VR, San Jose, CA) (Figure-1), 

Figure 1 - The Virtual simulator -Immersion Lap VR, san 
Jose, CA.

Figure 2 -The students were submitted to simulator training 
sessions starting at level 1 (Immersion Lap VR, san Jose, 
CA), including sequentially camera handling (a), peg and 
transfer (b), clipping (c) and cutting (d). Each student trained 
twice a week until 10 sessions were completed. The score 
indexes were registered and analyzed.

including the sequence of camera handling, peg and 
transfer, clipping and cutting (Figure-2). Each student 
trained twice a week until 10 sessions were comple-
ted. The score indexes were registered and analyzed 
(Table-1).

A

B

C

D
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Table 1 (A.B.C.D) - List of basic procedures to be performed by the medical students: camera handling, peg and transfer, 
cutting and clipping. These procedures are in the simulator program.

Camera handling Yes No

Total time to complete task exceeded
Average time to find object exceeded
Task time limit  exceeded
Total camera path length exceeded
Average camera path  length exceeded
Average camera rotation exceeded
Percentage of time horizon maintained not completed
Maximum horizon degree deviation exceeded
Lens angle changes exceeded
Number of collisions exceeded 
Found objects properly
Not found objects properly
Virtual  assistance aid exceeded

Table 1A

Peg and transfer Yes No

Total time to complete task exceeded

Exceeded task time limit

Average  time to complete left hand task exceeded 

Average time to complete right hand task exceeded

All active pegs not placed in allotted  time

Number of lost pins exceeded

Right hand to left hand ratio  ≠ 1

Number of lost pins with left hand exceeded

Total number of dropped pegs exceeded

Number of dropped pegs with right hand exceeded

Number of dropped  pegs with left hand exceeded

Number of broken pegs exceeded

Total number of next pegs exceeded

Left hand total path length exceeded

Right hand total path length exceeded

Left hand path length with peg exceeded

Right hand path length with peg exceeded

Left hand path length without peg exceeded

Right hand path length with peg exceeded

Virtual assistance needed

Table 1B
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Cutting Yes No

Exceeded task time limit

Lower than the max portion of cloth cut

More than the minimal portion of cloth cut

Complete pattern cut not completed

Did cloth come loose from clips?

Percentage cutting out of boundary area with right hand exceeded

Percentage cutting out of boundary area with left hand exceeded

Greatest distance out of cutting boundary with left hand exceeded

Greatest distance out of cutting boundary with right hand exceeded

Number of unsuccessful cutting attempts with left hand exceeded

Number of unsuccessful cutting attempts with right hand exceeded

Virtual aid usage

Table 1C

Clipping Yes No

Time to complete task exceeded

Total left hand path exceeded 

Total right hand path exceeded 

Blood loss

Dropped clips left hand exceeded

Dropped clips right hand exceeded 

Vessel perforated?

Duct ligated or perforated?

Clips placed too close?

Maximum vessel stretch exceeded

Clips applied in marked areas

Correct number of clips placed in the marked area with left hand

Correct number of clips placed in the marked area with right hand

Misplaced clips left hand

Misplaced clips right hand

Cutting in the marked area

Virtual assistance needed

Table 1D
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 Statistical analysis: Initially, the total of 
errors of the four evaluation sequences (came-
ra, peg and transfer, clipping and cutting) were 
computed and thereafter, they were corrected by 
the total of items evaluated in each step, resul-
ting in a percent ratio of success for each student 
for each set of each completed session (Friedman 
Repeated Measures test). Thereafter, we compu-
ted the number of cumulative successful tasks 
in 10 sessions, obtaining an estocastic analysis 
of the learning process (Dunnett’s Method). By 
non-linear regression the learning curve was 
analyzed.

 
REsULTs

Median values and quartiles of the ob-
tained scores were computed in each training 
session (Table-2). By the non-linear regression 
method the learning curve was analyzed and 
an r2 = 0.73 (p < 0.001) was obtained, being 
the double half-of-life = 4.26 (~five sessions) to 
reach the plateau of 80% of the estimated ac-
quired knowledge, since 100% of the students 

Table 2 - Median scores and quartiles obtained by the group of students in each training session.

Training N Missing Median 25% 75%

Session-1 11 0 40,000 17,500 52,500

Session 2 11 0 58,000 42,000 63,750

Session 3 11 0 63,000 52,750 71,500

Session 4 11 0 79,000 65,750 89,000

Session 5 11 0 85,000 74,500 94,250

Session 6 11 0 87,000 82,000 99,500

Session 7 11 0 91,000 84,250 99,500

Session 8 11 0 95,000 88,250 100,000

Session 9 11 0 100,000 96,500 100,000

Session 10 11 0 100,000 100,000 100,000

Friedman Repeated Measures
Chi-square = 104,139 with 10 degrees of freedom. (P = < 0.001)

Figure 3 - Learning curve revealing a plateau after the 5th 
training session on simulator.

have reached this level of skill (Figure-3). From 
the fifth session till the 10th session, the gain of 
knowledge was not significant, although some 
students reached 96% of the expected abilities 
(Table-3) (Figure-4).



IBJU | minimal numbeR of simulatoR tRaining sessions

717

DIsCUssION

The capacitation of novice surgeons has 
evolved along the years. The advances of the mini-
mally invasive techniques that the trainees should 

be exposed to, the ethical aspects of practicing 
surgery in human subjects and the shortening of 
the residence periods of training, have raised the 
need to elaborate a complete and compact lear-
ning program (7).

 The employment of virtual simulators in 
these educational programs may be an useful tool 
for capacitation of these novices surgeons, avoi-
ding the exposition of human patients to non-ex-
pert hands in initial phases of training. Further-
more, as long as the noninvasive techniques and 
devices get improved, the simulators are able to 
follow the innovations and to promote an updated 
training experience. They also allow the trainees 
to practice whenever they want (8,9).

 The educational institutions aim to elabora-
te a surgery learning program which includes virtu-
al reality and animal models. With the shortening of 
training schedules, it is essential to spend this time 
in a wise and productive way (10).

Our goal was to define how many virtual re-
ality training sessions were necessary to the medical 
students to reach a plateau in a specific task. The 
virtual simulators are able to analyze in a precise 
way the time spent to perform the tasks, economy of 
movements, skill, the path course and the intensity 
level of the task during the training sessions (8).

Figure 4 - Performance results of each student after 10 
training sessions. All students reached the score of 80% of 
success, being 98% the maximum score value.

Table 3 - To isolate the group or groups that differ from the others a multiple comparison versus control group procedure by 
Dunnett`s method was performed revealing that after the fifth session no significant difference of score ranks was observed.

Comparison Diff of Ranks q' P < 0.05

Session - 1 vs session - 10 95,000 6,107 Yes

Session - 2 vs session - 10 76,000 4,885 Yes

Session - 3 vs session - 10 69,000 4,435 Yes

Session - 4 vs session - 10 50,500 3,246 Yes

Session - 5 vs session - 10 41,500 2,668 No

Session - 6 vs session - 10 29,000 1,864 Do Not Test

Session - 7 vs session - 10 21,000 1,350 Do Not Test

Session - 8 vs session - 10 17,000 1,093 Do Not Test

Session - 9 vs session - 10 6,500 0,418 Do Not Test
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Hogle et al. reported that after 7 to 8 training 
sessions the students did not reach the plateau level 
in navigation, coordination, grasping, peg, transfer, 
cut and clipping, with the Lap Sim device (11).

 The learning curve can be defined as the 
graphic representation of the abilities acquired until 
a plateau of knowledge similar to the experts is rea-
ched (12).

 Although simulation is a technique of re-
producing a real situation with an improvement 
proposal, it is necessary to point out that the suc-
cess on learning is more related to individual efforts 
than to an established number of sessions (13). Sys-
tematic reviews have shown that the performance 
of naive students in laparoscopy has better results 
in timing, precision and less errors after previous 
training (14-19).

 After reaching the excellence level in a de-
termined task, the trainee is able to move forward, 
to a more difficult level. Time to complete a task is 
also computed. So, when you elaborate a training 
program, it is more important to define a point of 
expertise to be reached than the number of hours of 
training (20). In this study we proposed ten training 
sessions, however 100% of the students reached 80% 
of their capacitation after five times and it was con-
sidered the plateau of the learning curve. However, 
some of them reached a 96% index of success, an 
indication that a small but continuous improvement 
of skills is still possible to be reached. Future studies 
should include more complexes tasks.

 Despite the great number of studies on this 
subject, a consensus on a validated simulation sys-
tem is still missing. An international consent must 
also be defined in order to uniform the training and 
assessment techniques (21). Recently, The European 
Endoscopic Surgery Consensus recommended that 
the basic laparoscopic surgical tasks should be prac-
ticed in a laboratory before the practice on human 
beings (22). But, although modern simulators are 
more realistic, it is still hard to transfer the virtual 
reality skills to surgical practice (21,23,24). LapSim 
simulators have programs very similar to real sur-
gery, and may be considered an advantageous fac-
tor. Van Hove et al. performed a review study on 104 
published papers that focused on the progress of the 
students training on simulators and concluded that 
these equipments are able to assess the progress of 

the trainee on the simulators activities, but have no 
capacity to give credentials or evaluate their abilities 
as a laparoscopic surgeon (5).

 We should consider that virtual simulation 
is a simple tool used to offer training and assessment 
in basic laparoscopy skills, in this target it can be 
useful, but getting abilities involve a complex issue. 
The costs of the VR system is a relevant disadvan-
tage that has to be concerned when establishing a 
training center. Another issue to be pointed out is the 
question about the transferability of these skills into 
clinical practice, as well as the questionable ability 
of students or even surgeons to retain the skills once 
practice sessions are discontinued. The goal of this 
study was to establish the shortest training period 
with virtual reality simulator able to promote lapa-
roscopic basic skills achievement to naïve students or 
even laparoscopy beginners.

 In summary, although innovatory simulators 
are in continuous improvement, proficiency criteria, 
learning curves definition and validation of skills 
certification must be pursued by all those involved 
on laparoscopic training and medical education.

CONCLUsIONs

This study revealed that after five virtual re-
ality simulator training sequential sessions the stu-
dents’ learning curve reaches a plateau. To stay in 
the same difficult level does not promote any im-
provement in basic laparoscopic surgery skills, and 
the students should be introduced to more difficult 
training tasks.
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Objectives: Evaluation of the presence of spermatozoa in vas deferens fluid after a long 
interval of unilateral and homolateral percutaneous epididymal sperm aspiration (PESA) 
in vasectomized men. When found, the spermatozoa were evaluated including concentra-
tion and motility, in order to verify the patency of the epididymal tubules.
Materials and Methods: Four patients, numbered in a progressive order, from one to 
four, with 38, 40, 48 and 51 years old and vasectomy interval of 10, 10, 25 and 11 years, 
respectively, whose wives did not get pregnant using intracytoplasmic sperm injection 
of sperm obtained by unilateral PESA and decided to try only natural conception, were 
submitted to intrasurgical sperm analysis of the vas deferens fluid (ISAVDF) during mi-
crosurgery for reconstruction of the seminal tract.
Results: Time interval between PESA and ISAVDF was 13.75 ± 11.12 months (x ± s) 
varying from 3 to 29 months. Homolateral ISAVDF and PESA showed the presence of 
spermatozoa. Patients 1, 2 and 4 had a high concentration of 10 x 106, 64 x 106 and 45 
x 106 spermatozoa/ mL; the first two had motile sperms and patient 3 had no sperms.
Conclusions: Three of four patients showed spermatozoa in the vas deferens fluid after 
a long interval of unilateral and homolateral PESA with high concentration, including 
motile forms. These findings support the concept that PESA may not result in late epipi-
dymal tubule obstruction in vasectomized patients.

INTRODUCTION

Although most men at the time of vasec-
tomy are sure of the choice of surgical contra-
ception, around 4 to 6% will desire posteriorly to 
father children using their own spermatozoa (1). 
In those cases the treatment options include mi-
crosurgical reconstruction of seminal tract and in-
tracytoplasmic sperm injection (ICSI).

 In order to obtain spermatozoa to ICSI 
some surgical techniques are employed, as percu-

taneous epididymal sperm aspiration (PESA), tes-
ticular sperm aspiration (TESA), testicular sperm 
extraction (TESE) and microsurgical dissection of 
seminiferous tubules (microTESE) (2-4). It is still 
possible to use microsurgical epididymal sperm 
aspiration (MESA) (5-7), during which it is per-
formed a microsurgical repair of the epididymal 
tubule in order to avoid posterior obstructive scar-
ring of the tubules keeping them patent.

 Classically, PESA is considered a recovery 
technique that causes obstruction of epididymal 
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tubules (3,8). The mechanism of obstruction is rela-
ted to scarring after the use of the aspiration needle 
and leakage of spermatozoa.

 In the vasectomized patient, the spermato-
zoa flow freely inside the epididymal tubules until 
the place of the vasectomy with natural processes of 
production, death and absorption of sperm. On the 
other hand, it was believed that in the vasectomized 
patients submitted to PESA, there would be an air-
-tight space between the place of PESA and the site 
of vasectomy where spermatozoa would only suffer 
death and absorption, and after a period of time, 
this site would not present sperms.

 The presence of high concentration of sper-
ms including motile forms during intrasurgical 
analysis of vas deferens fluid (ISAVDF) after a long 
interval of time of PESA, homolateral to ISAVDF, 
would definitely demonstrate that PESA do not cau-
se epididymal tubule obstruction. From a practical 
point of view, these ISAVDF findings would allow 
homolateral vasovasoanatomosis (VV) to PESA ins-
tead of vasoepididymal anastomosis (VE), that is 
more troublesome and more complex, with the need 
of great microsurgical ability and results of preg-
nancy and patency inferior to VV.

 The objetive of the present study was to 
determine the presence of spermatozoa in the 
vas deferens fluid after a long period of the uni-
lateral and homolateral PESA in vasectomized 
patientes, and, if affirmative, to determine their 
concentration and motility in order to infer epi-
didymal tubule patency.

MATERIALs AND METhODs

The study was performed in four patients 
with azoospermia due to bilateral vasectomy who 
were submitted to unilateral PESA and ICSI, whose 
wives did not get pregnant. These patients further 
decided to father children spontaneously and de-
cided to be submitted to ISAVDF during bilateral 
microsurgical reconstruction of seminal tract. It 
was proposed vasoepididymal anastomosis in the 
homolateral side submitted to PESA and VV or VE 
on the contralateral side of unilateral PESA, accor-
ding to the results of ISAVDF.

 VE was proposed using termino-lateral mi-
crosurgical anastomosis with single stitches of mo-

nonylon 10-0 and VV termino-terminal anastomosis 
with single stitches of mononylon 9-0, single plan 
under surgical microscope. The fluid from the pro-
ximal vas deferens stumps in relation to the epidi-
dymus was aspirated in natura with a 26G needle 
attached to a 1 mL syringe that was send to the cli-
nical laboratory. After surgery, patients were evalu-
ated every three months. Table-1 shows the patients 
age as well as their wives age, time since vasectomy, 
side, place and number of aspirative punctures with 
26G needles during unilateral PESA and the time be-
tween unilateral PESA and the microsurgical recons-
tructive procedure.

REsULTs

The median age of the patients was 44.25 ± 
6.24 years (medium ± standard deviation) and of the 
wives 33.00 ± 1.63 years. The median time of in-
terval between vasectomy and microsurgical recons-
truction was 14.00 ± 7.35 years and between uni-
lateral PESA and microsurgical reconstruction was 
13.75 ± 11.12 months, varying from 3 to 29 months.

 In all patients, the fluid from the vas defe-
rens stump during ISAVDF homolateral and con-
tralateral to unilateral PESA was whitish or trans-
parent serous.

 ISAVDF homolateral to unilateral PESA 
showed the presence of a high number of spermato-
zoa: 10 x 106, 64 x 106 and 45 x 106 sperms/mL, with 
motility of 30%, 1% and 0% in patients 1, 2 and 4, 
respectively. Patient 3 showed no sperms.

 Contralateral ISAVDF in relation to unila-
teral PESA showed the presence of high number of 
spermatozoa, of 8 x 106 and 54 x 106 sperms/mL and 
motility of 0% and 32% in patients 1 and 2, respec-
tively; patients 3 and 4 had no sperms.

 Tables 2 and 3 show the results of homola-
teral and contralateral ISAVDF in relation to PESA, 
respectively. All patients were submitted to VV. The 
follow-ups every three months of patients are des-
cribed in Table-4.

DIsCUssION

After the report of the first ICSI (7), PESA 
became progressively used to recover sperm in va-
sectomized patients, since it is a very simple techni-
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que, but with the inconvenience of contraindicating 
a future VV (3,8). 

 Marmar et al. (9) described the first VV af-
ter bilateral PESA in eight vasectomized patients, 
and during the  intrasurgical microsurgical proce-
dure they evaluated the presence of spermatozoa 
in the vas deferens fluid proximal stump in rela-
tion to epididymis. They reported that these pa-
tients had been submitted to one to four bilateral 
PESA; seven patients showed spermatozoa at least 
in one of the stumps intrasurgically and among 

Table 1 - Distribution of patients, time since vasectomy and unilateral PEsA data.

Patient # Age of patient/age of 
wife (years)

Time since
vasectomy (years)

Side of unilateral PESA/num-
ber of punctures and place at 

the epididymus

Time between unilateral 
PESA and microscopic 

reconstruction of seminal 
tract (months)

1 38/35 10 Right/4Ca and 2Co 3

2 40/31 10 Right/5Ca and 2Co 29

3 48/33 25 Right/6Ca and 4Co 14

4 51/33 11 Left/5Ca and 2Co 9

PEsA: percutaneous epididymal sperm aspiration; nCa: number of aspirative punctures on the head of the epididymus with a 26G diameter 
needle, nCo: number of aspirative punctures of the body of the epididymus with a 26G diameter needle.

Table 2 - Results of intrasurgical analysis of vas deferens fluid homolateral to unilateral PEsA.

Patient # Macroscopic aspect of the vas deferens fluid: 
consistency/color

Microscopic analysis of the vas deferens fluid

1 Serous/whitish 10 x 106 sperms/mL
30% motile

2 Serous/transparent 64 x 106 sperms/mL
1% motile

3 Serous/whitish Abasence of spermatozoa

4 Serous/transparent 45 x 106 sperms/mL
100% non-motile

three patients submitted to bilateral VV two of 
their wives got pregnant naturally.

 Posteriorly Van Roijen (10) described two 
vasectomized patients submitted to bilateral VE 
that presented post-surgical azoospermia and that 
were next submitted to bilateral PESA. Three years 
after the bilateral PESA in one patient and one 
year after the other, patients presented sperma-
tozoa in the semen, and they concluded that VE 
could in a late period result in epididymal tubule 
patency even after PESA.
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Table 3 - Results of intrasurgical analysis of the vas deferens fluid contralateral to unilateral PEsA.

Patient # Macroscopic aspect of the vas deferens fluid: con-
sistency/color

Microscopic analysis of the vas deferens fluid

1 Serous/whitish 8 x 106 sperms/mL
100% non-motile

2 Serous/transparent 54 x 106 sperms/mL
32% motile

3 Serous/whitish Absence of spermatozoa

4 Serous/transparent Absence of spermatozoa

Table 4 - Post-surgical results of microscopic reconstruction of seminal tract (bilateral microsurgical vasovasoanastomosis).

Patient # Post-operatory sperm analysis* Natural pregnancy of wife

1 25,6 x 106 sperms/mL
Progressive motility = 20%

Strict forms = 14%

Present: after 5 months of microsurgery
Born of a healthy baby

2 99,0 x 106 sperms/mL
Progressive motility = 48%

Strict forms = 19%

Present: after 6 months of microsurgery
Born of a healthy baby

3 Rare spermatozoa evolving to azoospermia Absence

4 6,8 x 106 spems/mL
Progressive motility = 13%

Strict forms = 11%

Absence

* Arithmetic media of three post-operatory sperm analysis performed every three months.

 This study presents four vasectomized 
patients submitted to unilateral PESA that poste-
riorly were submitted to microsurgical reconstruc-
tion of the seminal tract. In three patients it was 
observed the presence of spermatozoa with high 
concentration at the vas deferens stumps homola-
teral to unilateral PESA, with motility in two pa-
tients. Since the interval time between PESA and 
ISAVDF of all patients was equal or superior to 
three months, enough time for death and tubu-
lar absorption of remaining sperms between the 

PESA and vasectomy sites, based on the results of 
ISAVDF, PESA did not cause late obstruction of the 
epididymal tubules. Macroscopic evaluations of the 
fluids collected during ISAVDF at the time of the 
microscopic reconstruction was coincident with the 
sperm analysis, since the fluids were serous, whitish 
or transparent, as shown in Tables 2 and 3.

 Some additional observations must be 
made. First, in this study, there were a very limi-
ted number of patients, due to the rarity of vasec-
tomized patients described in the literature that 
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were submitted to microscopic reconstruction af-
ter PESA and with ISAVDF results showing sper-
matozoa (9). Second, patient 3 did not have sper-
matozoa in both sides during ISAVDF. However, 
due to the bilateral macroscopic characteristics of 
the fluids in the vas deferens stumps (Tables 2 and 
3), and although with a long interval time betwe-
en vasectomy and reconstruction, it was perfor-
med bilateral VV. Table-4 shows that this patient 
presented rare spermatozoa in the post-operatory 
period, that evolved to azoospermia, meaning that 
at least in one side there was epididymal patency. 
This patient was maintained in the study since he 
matched the inclusion methodological criteria. 
Third, patient 4 had spermatozoa present during 
ISAVDF at the homolateral side of PESA and no 
sperms on the contralateral side. This aspect could 
be explained by the characteristics of the vas defe-
rens fluid at the contralateral side of PESA. Maybe 
it did not represent all tubular fluid of the vas 
deferens stump and the epididymis, being only the 
most proximal fluid at the site of vasectomy whe-
re possibly there were no sperms. At the homo-
lateral side in relation to PESA, all fluid or most 
of it was present. Fourth, although the results of 
sperm analysis and pregnancies at Table-4 could 
not be related exclusively to microsurgical recons-
truction homo or contralateral to PESA, these data 
were presented since they were part of the post-
-operatory follow-up of patients.

 In the present study it was also quoted the 
diameter of the needle and the number of aspi-
rative punctures of epididymus during unilateral 
PESAs (Table-1). Accordingly, Saade et al. (11) after 
histologic analysis of epididymal tissue, after one 
to five percutaneous aspirative punctures of sperm 
of epididymal rats, with a 25G needle, they conclu-
ded that there is a cumulative effect of the amount 
of lymphoplasmocitary infiltrate, local fibrosis and 
volumetric augmentation of the connective tissue, 
directly proportional to the number of punctures.

 The hypothesis why PESA do not cause 
epididymal tubule obstruction after PESA had 
already been quoted by Marmar et at (9). They 
are based on the possibility of self-repair of epi-

didymal tissue and that there are anatomically 
10 to 15 efferent ducts that converge to a single 
epididymal tubule.

 Finally, we suggest that multicentric and 
prospective studies with the same characteristics 
of the present must be realized, as well as studies 
in animals, in order to obtain a greater popula-
tion analysis.

CONCLUsIONs

Three out of four patients showed sperm at 
the vas deferens fluid after a long period of the uni-
lateral and homolateral PESA procedure, with high 
concentration and motile forms in two patients. It is 
possible to infer that PESA may not cause epididy-
mal tubule obstruction in vasectomized patients.
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EDITORIAL COMMENT

The authors present an interesting study 
on the presence of viable sperm in the proximal 
vas deferens end of vasectomized patients who 
underwent PESA previously. This is not a frequen-
tly seen situation, but may be a challenging case 
in the office of those who treat Male Infertility.

 PESA has long been admitted to induce 
epidydimal obstruction at the puncture site which 
would demand a vasoepidydimal reconstruction 
in cases where vas reconstruction was elected.

 This work reveals this may not be true and 
vasovasostomy may be a viable choice in most 

cases. Some points deserve to be highlighted: 
sperm appearance in the ejaculate may not oc-
cur immediately after vas reconstruction, specially 
when sperm is not detected intraoperatively; this 
doesn’t mean, however, it will not appear at all. 
Besides, sperm may appear only temporarily befo-
re vanishing again. So cryopreservation should be 
considered if ART is still a future possibility which 
would avoid a novel scrotal intervention.

 PESA can be performed using an insulin 
needle instead of a 25G needle. Our personal expe-
rience shows that viable sperm in adequate amount 
may be retrieved  in most cases for IVF/ ICSI tre-
atment. It shoud be true the thinner the needle the 
lower the trauma caused in the epidydimis.

Dr. Ricardo Miyaoka
Androfert - Referral Center for Male Infertility

Av. Dr. Heitor Penteado, 1464 - Taquaral 
13075-460, Campinas, Sao Paulo, Brasil

FAX: + 55 19 3295-8877
E-mail: rmiyaoka@uol.com.br
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Purpose: We aimed to compare the associations between semen quality, associated re-
productive indicators and the main prostate-related parameters in middle-aged men.
Materials and Methods: This is a prospective study on 422 middle-aged men who un-
derwent the screening for prostate health. Their reproductive function, semen quality 
and prostate-related pathologies were investigated.
Results: Significant associations between semen quality and prostate-related para-
meters could be seen. Total sperm count and sperm density decreased along with the 
increase of the I-PSS score and total prostate volume. Also, the related lower urinary 
tract characteristics showed a negative correlation with main semen parameters for 
all investigated subjects.
No significant differences in age, testicular size, and hormonal parameters were 
found between the subjects with or without lower urinary tract symptoms and pros-
tate enlargement.
Conclusions: Our study suggests that altered seminal parameters in middle-aged men 
are associated with LUTS, prostate enlargement and/or bladder outlet obstruction. 
Although the assessments of prostate and lower urinary tract symptoms may not 
replace the semen parameters evaluating the male reproductive status, there is a need 
for further and more detailed investigations about the pathways behind these asso-
ciations as well as possible related conditions.

INTRODUCTION

The issue of semen quality of aging men 
is receiving increasing attention due to trends in 
prolonged life expectancy in males and the begin-
ning of family planning after the establishment 
of careers, resulting in higher parental ages. The-
se two issues, in combination with the trend in 
decreasing semen quality in men > 40 years, are 

important factors for increased public awareness 
of the reproductive status of the aging male (1,2).

 Aging is defined by biological and demo-
graphic parameters characterized by the impair-
ment of functions of the human body, decreasing 
environmental responsiveness and, reciprocally, 
by an increased susceptibility to age-related di-
seases and mortality (3). In fact, male aging is a 
multifactorial process that causes changes in di-

Decline of seminal parameters in middle-aged males is 
associated with lower urinary tract symptoms, prostate 
enlargement and bladder outlet obstruction
_______________________________________________
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fferent reproductive organs, including the prosta-
te. Although benign prostatic hyperplasia (BPH), 
a progressive condition characterized by prostate 
enlargement accompanied by lower urinary tract 
symptoms (LUTS), is uncommon before age 40, 
roughly 50% of men develop BPH-related symp-
toms by 50 year of age (4). The incidence of BPH 
increases by 10% per decade and reaches 80% by 
approximately at 80 year of age (5).

 Although some recent studies have descri-
bed the risk of prostatitis and prostate cancer in 
middle-aged infertile males (6-8), little is known 
about common associations between reproductive 
function and prostate pathologies in males > 40 
years. To our best knowledge there are no reports 
about semen quality and reproductive function in 
middle-aged males with BPH, bladder outlet obs-
truction (BOO) and/or LUTS.

Therefore, the first aim of this study was to 
reveal the associations between semen quality, as-
sociated reproductive indicators and the main pros-
tate-related parameters in middle-aged men. We 
also tried to calculate the predictive values of total 
prostate volume, PSA and I-PSS score to differen-
tiate subjects with and without semen pathologies.

MATERIALs AND METhODs

Study population
 In the initial phase (between November 2007 

and August 2012), 639 men who were submitted to 
screening for prostate health at the Andrology Cen-
tre of Tartu University Hospital were recruited in the 
study. Exclusion criteria for this study included prior 
or current problems and/or treatment of infertility 
or urogenital tumors, chemo- or radiation therapy 
in the pelvic region, previous varicocelectomy, her-
niorraphy or vasectomy, history of undescended 
testicle(s), and/or abnormal findings from a digital 
rectal examination (DRE). In addition, within the 
three last months none of the study subjects expe-
rienced febrile pelvic pain symptoms and acute uri-
nary retention nor received therapy with antimicro-
bials, α1-blockers or 5 α-reductase inhibitors (9,10).

 The final group included only the men who 
were willing to provide semen specimens (n = 448). 
Among these subjects, 26 males with reported in-
complete semen sample (10) were excluded. While 

the main goal of our study was the screening of 
prostate health and the additional analyses in mi-
ddle-aged subjects are mostly disinclined, the asses-
sment of sperm parameters was performed only in a 
single semen sample; similar methods are described 
in prior studies of men > 40 years (6,11-13). Howe-
ver, we re-evaluated the semen quality newly within 
four weeks after the initial examination.

Finally, the conclusive number of subjects 
was 422. According to I-PSS score, 380 of them pre-
sented with lower urinary tract symptoms and the 
remaining 42 subjects had no LUTS, respectively. The 
mean age of participants was 56.1 ± 6.7 (+ SD) years.

Separation of subjects according to LUTS and total 
prostate volume

According to lower urinary tract symp-
toms, the subjects were divided into four groups 
– without LUTS score (IPSS 0) and with mild (I-
-PSS score 1-7), moderate (I-PSS score 8-19), and 
severe (I-PSS score 20-35) symptom scores (9). 
The separation of subjects according to total pros-
tate volume was made using the cut-off levels of 
previous large-scale, long-term medical studies 
(14,15) and the risk for BPH progression (TPV < 
30 and ≥ 30 mL, respectively) (16).

Clinical examination
Physical examinations included assessment 

of testicular size, genital pathologies, digital rectal 
examination (DRE), and body mass index (BMI). Par-
ticipants of the study were examined by one investi-
gator (K.A) who had completed multiple instances of 
special training on standardization of clinical exa-
minations prior to the described study. The principles 
of examination have been described previously (13).

Semen analysis
Semen was obtained by masturbation and 

ejaculated into a sterile collection tube in a pri-
vate room near the laboratory. The recommended 
abstinence period was a minimum of 48 hours 
but not longer than 7 days. The actual period of 
ejaculation abstinence was calculated in full days 
between the current and previous ejaculation as 
reported by the men.

Routine semen analysis was performed ac-
cording to WHO guidelines (10,17) to detect semen 
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volume, total sperm count, concentration, moti-
lity, and morphology. The standpoints of semen 
analysis have been specified previously (12).

The subjects were studied using the same 
criteria (10,17) in the Andrology Centre and labo-
ratories. Participants of the study were examined 
by one technician who had completed multiple 
instances of special training on laboratory stan-
dardization of semen samples prior the study.

Blood samples
 Venous blood was obtained from the 

cubital vein between 8 a.m. and 11 a.m. after 
overnight fasting or light morning meal. The 
samples were centrifuged, serum isolated, and 
reproductive hormones and prostate specific an-
tigen (PSA) were detected within 2 hours at the 
United Laboratories of Tartu University Hospital. 
The levels of follicle stimulating hormone (FSH), 
luteinizing hormone (LH), testosterone, estradiol 
(E2), sex-hormone binding globuline (SHBG) and 
PSA in blood plasma were measured using the 
Immulite automated chemiluminescence immu-
noassay analyzer (Immulite Siemens Healthcare 
Diagnostics Inc, Deerfield, IL, USA) according to 
the manufacturer’s instructions. The intra- and 
inter-assay coefficients of variation were 4.2 and 
8.0% for FSH, 4.0 and 7.1% for LH, 6.3 and 9.4% 
for testosterone, 7.5 and 13% for estradiol, 3.4 
and 4.1% for SHBG, and 0.8 and 2.7% for PSA, 
respectively.

Questionnaires
 In the initial phase of study, all partici-

pants completed the questionnaires, including the 
Estonian version of National Institutes of Heal-
th Chronic Prostatitis Symptom Index (NIH-CPSI) 
(18) and International Prostate Symptom Score (I-
-PSS) (9) for lower urinary tract symptoms.

Total prostate volume, post-void residual urine, 
and urinary flow rates

 All men were measured for total prosta-
te volume (TPV) and post-voided residual urine 
(PVR) by trans-rectal or abdominal ultra-sonogra-
phy (using Logiq 5 Pro by General Electric, United 
States) and for urinary flow rates by uroflowmetry 
(using Urodyn 1000 by Medtronic, United States).

Statistical evaluation
 For statistical analyses, SigmaStat (Sys-

tat Software, Chicago, Ill), Excel (Microsoft, Red-
mond, Wash), and R (R Foundation for Statistical 
Computing) software programs were used.

 In Table-1.1 the median age, different 
reproductive parameters, and prostate-related 
characteristics were compared using the Kruskal-
-Wallis test, and the group or groups that differed 
from the others were isolated by a multiple com-
parison procedure (Dunn’s method). In Table-1.2, 
the differences between the groups were compa-
red by the Mann-Whitney test due to nonpara-
metric distribution of variables.

 The Spearman product moment correla-
tion was used to determine correlations between 
age, reproductive, and prostate-related parame-
ters. Areas under receiver operating characteris-
tics (ROC) curves and diagnostic test characte-
ristic (95% Cl) for total prostate volume, I-PSS 
score, and PSA in serum were designed using R 
software to estimate semen pathology with cut-
-off levels of semen volume < 1.5 mL, total sperm 
count < 39.0 (x106 per ejaculate), and sperm den-
sity < 15 (x106 per mL) (10).

 In the multiple regression analysis, the 
relations between lower urinary tract symptoms, 
semen parameters, and related reproductive indi-
cators were analyzed by multiple linear regres-
sion models. In statistics, semen parameters were 
described as dependent variables and other as-
sessments as independent variables.

 Statistical significance was assumed at p 
< 0.05 for all parameters.

Ethical consideration
 Participation in the study was volunta-

ry. Informed consent was obtained from all study 
subjects. The study was approved by the Ethics 
Review Committee on Human Research of the 
University of Tartu.

REsULTs

Associations between age, reproductive and 
prostate-related characteristics

 The subject’s age, reproductive, and prosta-
te-related characteristics are presented in Table-1. 
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All study subjects were grouped according to I-
-PSS score (Table-1.1) and total prostate volume 
(Table-1.2).

 For described groups, total sperm output 
and sperm density decreased along with the incre-
ase of the I-PSS score and total prostate volume. 
Also, we found statistical difference between the 
groups in semen volume, but there was no diffe-
rence in age, testicular size, body mass index and 
hormonal parameters.

 The correlation coefficients between age, 
reproductive status, and prostate-related parame-
ters are shown in Table-2. Significant associations 
between semen quality and prostate-related para-
meters could be seen. Lower urinary tract charac-
teristics, I-PSS and NIH-CPSI scores, total prostate 
volume and PSA, showed a negative correlation 
with main semen parameters for all investigated 
subjects. Interestingly, maximum urinary flow rate 
(Qmax) showed a positive correlation with semen 
volume, and a negative correlation with time of 
abstinence before sperm analysis (Table-2).

 In addition, total prostate volume was cor-
related with the PSA level (r = 0.520, p < 0.001), 
total I-PSS score (r = 0.186, p < 0.001), and ma-
ximum urinary flow rate (r =- 0.189, p < 0.001). 
There was correlation of I-PSS score, NIH-CPSI 
score and PSA level with maximum urinary flow 
rate (r =- 0.292, p < 0.001, r =- 0.143, p = 0.004 
and r =- 0.292, p < 0.001, respectively), while no 
correlation of PSA level in serum with I-PSS score 
and NIH-CPSI score (p = 0.806 and p = 0.308, res-
pectively).

 The subject’s age had a negative correla-
tion with testicular size (r =- 0.136, p = 0.032), and 
sperm parameters, i.e. semen volume (r =- 0.251, 
p < 0.001), and total sperm count (r =- 0.161, p = 
0.001).

 We did not find any correlation between 
hormonal and prostate- or sperm-related characte-
ristics in all investigated subjects. Instead, the hor-
monal parameters were associated with age and 
BMI. There was a significant positive correlation 
between age and FSH (r = 0.220, p < 0.001,), SHBG 
(r = 0.170, r = 0.002), and E2 levels (r = 0.162, p 
= 0.002) in serum. BMI showed a negative cor-
relation with testosterone (r =- 0.201, p < 0.001), 
SHBG (r =- 0.307, p < 0.001), sperm motility (r 

=- 0.198, p = 0.001) and lower urinary tract symp-
toms (Table-2).

The cut-off values of I-PSS, total prostate volu-
me and PSA to detect semen pathologies

 The results of the ROC curves for I-PSS, PSA, 
total prostate volume, and for compounded assess-
ments are presented in Table-3. According to WHO 
reference ranges (10), speculative cut-off values for 
I-PSS, PSA in serum, and total prostate volume to de-
tect an abnormal sperm parameters were 14.0 score-
-points, 1.16 ng/mL, and 41.0 mL, respectively.

 The combined ROC curves for I-PSS, PSA, 
and total prostate volume, constructed using a lo-
gistic regression model, showed similar positive 
and negative predictive values, and AUC-s (0.59-
0.61) for semen pathologies (10).

 In addition, a multiple regression analysis 
was subsequently performed to uncover the signi-
ficant effects of age and prostate-related parame-
ters on semen quality. The results are summarized 
in Table-4, indicating similar tendencies revealed 
by the ROC curve and correlation analyses.

DIsCUssION

The main finding of our study was that the 
lower urinary tract parameters are associated with 
reduced semen volume and sperm parameters in 
middle-aged men.

 According to prolonged lifetimes and de-
layed family planning, (sub) fertility of an aging 
couple is an increasing topic for current and fur-
ther reproductive medicine research. There is a 
consensus that increased female age is associated 
with reduced fecundity that becomes clinically re-
levant in the mid-30s (19). At the same time, there 
is no consensus about the influence of age on male 
fertility. Although several studies have shown that 
sperm quality in men decreases with age (20,21), 
the trends are not clear. For example, the previous 
reviews indicated that age may have a negati-
ve impact on semen volume, sperm motility and 
morphology, but data regarding age and sperm 
concentration are more controversial (20,21). Our 
study presented the negative effect of male age on 
semen volume and total sperm count, but not on 
sperm motility, morphology and concentration.



IBJU | semen quality and luts in middle-aged men

731

Ta
bl

e 
1 

- T
he

 a
ss

oc
ia

tio
ns

 b
et

w
ee

n 
ag

e,
 re

pr
od

uc
tiv

e 
fu

nc
tio

n 
an

d 
pr

os
ta

te
-r

el
at

ed
 p

ar
am

et
er

s 
in

 m
id

dl
e-

ag
ed

 s
ub

je
ct

s.

Ta
bl

e 
1.

1 
- T

he
 a

ss
oc

ia
tio

ns
 b

et
w

ee
n 

ag
e,

 re
pr

od
uc

tiv
e 

fu
nc

tio
n 

an
d 

pr
os

ta
te

-r
el

at
ed

 p
ar

am
et

er
s 

ac
co

rd
in

g 
to

 I-
Ps

s 
sc

or
e.

Ch
ar

ac
te

ris
tic

s
Gr

ou
p 

1
(I-

PS
S 

sc
or

e 
0)

 
n 

= 
42

Gr
ou

p 
2

(I-
PS

S 
sc

or
e 

1-
7)

 
n 

= 
10

9

Gr
ou

p 
3

(I-
PS

S 
sc

or
e 

8-
19

) 
n 

= 
22

8

Gr
ou

p 
4

(I-
PS

S 
sc

or
e 

20
-3

5)
 

n 
= 

43

To
ta

l 
n 

= 
42

2

M
ed

ia
n 

(IQ
R)

M
ed

ia
n 

(IQ
R)

M
ed

ia
n 

(IQ
R)

M
ed

ia
n 

(IQ
R)

M
ed

ia
n 

(IQ
R)

Ag
e 

(y
ea

rs
)

57
.5

 (5
2.

5-
63

.0
)

55
.0

 (5
0.

0-
61

.0
)

56
.0

 (5
2.

0-
61

.0
)

55
.5

 (5
0.

0-
62

.0
)

56
.0

 (5
1.

0-
61

.0
)

BM
I (

kg
/m

2 )
25

.7
 (2

4.
6-

30
.2

)
26

.8
 (2

5.
1-

29
.8

)
27

.8
 (2

5.
3-

30
.9

)
28

.2
 (2

5.
9-

31
.5

)
27

.7
 (2

5.
1-

30
.5

)

Te
st

ic
ul

ar
 v

ol
um

e
(r

ig
ht

 +
 le

ft 
te

st
ic

le
/2

, m
L)

25
.0

 (2
2.

0-
25

.5
)

24
.0

 (2
2.

0-
25

.0
)

25
.0

 (2
2.

0-
25

.0
)

25
.0

 (2
2.

0-
25

.0
)

25
.0

 (2
2.

0-
25

.0
)

Ba
si

c 
sp

er
m

 p
ar

am
et

er
s

Se
m

en
 v

ol
um

e 
(m

L)
3.

2 
(2

.0
-4

.4
) 1,

13
3.

5 
(2

.1
-4

.9
) 1,

14
3.

3 
(2

.3
-4

.5
) 1,

15
2.

6 
(1

.8
-3

.8
) 1,

13
,1

4,
15

3.
2 

(2
.1

-4
.6

)

To
ta

l s
pe

rm
 c

ou
nt

 (m
ill

io
n)

35
7.

0 
(1

90
.8

-6
28

.7
) 2,

16
,1

7
30

2.
4 

(1
68

.0
-5

54
.7

) 2,
18

26
9.

0 
(1

35
.9

-4
66

.8
) 2,

16
,1

9
18

2.
0 

(7
7.

5-
38

7.
5)

 2,
17

,1
8,

19
27

2.
0 

(1
40

.9
-4

96
.6

)

Sp
er

m
 c

on
ce

nt
ra

tio
n 

(m
il/

m
L)

11
9.

0 
(8

5.
0-

16
4.

3)
 3,

20
,2

1
10

4.
0 

(5
6.

8-
16

9.
8)

 3,
22

,2
3

85
.0

 (4
4.

0-
14

3.
3)

 3,
20

,2
2

63
.0

 (3
3.

5-
13

6.
00

) 3,
21

,2
3

95
.5

 (4
9.

0-
15

6.
0)

Sp
er

m
 A

+B
 m

ot
ili

ty
 (%

)
51

.0
 (4

0.
8-

58
.0

)
53

.5
 (4

6.
0-

62
.0

)
53

.5
 (4

4.
0-

64
.0

)
48

.0
 (4

1.
3-

58
.8

)
53

.0
 (4

4.
0-

63
.0

)

No
rm

al
 s

pe
rm

 (%
)

8.
0 

(1
.3

-9
.5

)
5.

0 
(3

.0
-9

.0
)

5.
0 

(2
.0

-1
0.

0)
4.

5 
(1

.0
-7

.0
)

5.
0 

(2
.0

-9
.0

)

Ab
st

in
en

ce
 ti

m
e 

(d
ay

s)
5.

0 
(4

.0
-7

.0
)

5.
5 

(4
.0

-7
.0

)
5.

0 
(4

.0
-7

.0
)

6.
0 

(4
.0

-7
.0

)
5.

0 
(4

.0
-7

.0
)

Ba
si

c 
pr

os
ta

te
-r

el
at

ed
 p

ar
am

et
er

s

To
ta

l p
ro

st
at

e 
vo

lu
m

e 
(m

L)
33

.0
 (2

5.
0-

37
.0

)
32

.0
 (2

5.
0-

41
.0

)
34

.0
 (2

7.
0-

43
.0

)
35

.5
 (2

4.
8-

42
.5

)
33

.0
 (2

6.
0-

42
.0

)

Re
si

du
al

 u
rin

e 
(p

os
t-v

oi
de

d,
 m

L)
9.

0 
(3

.5
-2

6.
5)

 4,
24

,2
5

13
.0

 (2
.0

-3
2.

0)
 4,

26
,2

7
23

.5
 (7

.0
-5

1.
0)

 4,
24

,2
6,

28
40

.5
 (1

3.
5-

70
.3

) 4,
25

,2
7,

28
17

.0
 (5

.0
-4

1.
0)

M
ax

im
um

 u
rin

ar
y 

flo
w

 ra
te

 (m
L/

s)
23

.2
 (1

6.
8-

28
.3

) 5,
29

,3
0

19
.7

 (1
5.

2-
25

.5
) 5,

31
17

.0
 (1

2.
0-

22
.7

) 5,
29

,3
2

10
.3

 (8
.4

-1
4.

8)
5,

30
,3

1,
32

17
.1

 (1
2.

4-
23

.8
)

PS
A 

(n
g/

m
L)

1.
8 

(0
.9

-3
.3

)
1.

7 
(0

.7
-2

.8
)

1.
6 

(0
.8

-3
.0

)
1.

2 
(0

.8
-2

.8
)

1.
6 

(0
.8

-3
.0

)



IBJU | semen quality and luts in middle-aged men

732

I-P
SS

 s
ub

sc
or

e 
(ir

rit
at

iv
e)

0.
0 

(0
.0

-0
.0

) 6,
33

,3
4,

35
2.

0 
(1

.0
-2

.0
) 6,

33
,3

6,
37

5.
0 

(3
.0

-7
.0

) 6,
34

,3
6,

38
10

.0
 (9

.0
-1

2.
0)

6,
35

,3
7,

38
3.

0 
(2

.0
-7

.0
)

I-P
SS

 s
ub

sc
or

e 
(o

bs
tru

ct
iv

e)
0.

0 
(0

.0
-0

.0
) 7,

39
,4

0.
41

2.
0 

(1
.0

-3
.0

) 7,
39

,4
2,

43
5.

0 
(4

.0
-7

.0
) 7,

40
,4

2,
44

11
.0

 (9
.5

-1
2.

5)
 7,

41
,4

3,
44

4.
0 

(2
.0

-7
.0

)

I-P
SS

 s
ub

sc
or

e 
(n

oc
tu

ria
l)

0.
0 

0 
(0

.0
-0

.0
) 8,

45
,4

6,
47

1.
0 

(0
.0

-1
.0

) 8,
45

,4
8,

49
1.

0 
(1

.0
-2

.0
) 8,

46
,4

8,
50

2.
0 

(2
.0

-3
.5

) 8
,4

7,
49

,5
0

1.
0 

(1
.0

-2
.0

)

I-P
SS

 s
co

re
 (t

ot
al

)
0.

0 
(0

.0
-0

.0
) 9,

51
,5

2,
53

4.
0 

(3
.0

-6
.0

)9
,5

1,
54

,5
5

12
.0

 (9
.0

-1
5.

0)
 9,

52
,5

4,
56

22
.0

 (2
1.

0-
25

.5
) 9,

53
,5

5,
56

10
.0

 (6
.0

-1
5.

0)

NI
H-

CP
SI

 s
ub

sc
or

e 
(p

ai
n)

0.
0 

(0
.0

-0
.0

) 10
,5

7,
58

,5
9

3.
0 

(0
.0

-7
.0

) 10
,5

7,
60

,6
1

5.
0 

 (0
.0

-8
.0

) 10
,5

8,
60

,6
2

8.
0 

(5
.0

-1
1.

0)
 10

,5
9,

61
,6

2
5.

0 
(0

.0
-8

.0
)

NI
H-

CP
SI

 s
ub

sc
or

e 
(q

ua
lit

y 
of

 li
fe

)
0.

0 
(0

.0
-0

.0
) 11

,6
3,

64
,6

5
2.

0 
(1

.0
-3

.0
) 11

,6
3,

66
,6

7
3.

0 
(2

.0
-4

.0
) 11

,6
4,

66
,6

8
4.

0 
(3

.0
-4

.0
)11

,6
5,

67
,6

8
3.

0 
(1

.0
-4

.0
)

NI
H-

CP
SI

 s
co

re
 (t

ot
al

)
0.

0 
(0

.0
-0

.0
) 12

,6
9,

70
,7

1
8.

0 
(3

.0
-1

3.
0)

 12
,6

9,
72

,7
3

14
.0

 (9
.0

-1
7.

0)
 12

,7
0,

74
21

.0
 (1

7.
0-

27
.0

) 12
,7

1,
73

,7
4

12
.0

 (7
.0

-1
7.

0)

Ba
si

c 
ho

rm
on

al
 p

ar
am

et
er

s

Te
st

os
te

ro
ne

 (n
m

ol
/L

)
14

.9
 (1

2.
3-

20
.5

)
15

.1
 (1

2-
7-

19
.3

)
15

.5
 (1

2.
1-

19
.6

)
14

.5
 (1

1.
9-

17
.7

)
15

.2
 (1

2.
2-

19
.5

)

Es
tra

di
ol

 (p
m

ol
/L

)
14

8.
0 

(1
25

.3
-1

71
.0

)
15

3.
0 

(1
12

.0
-1

95
.0

)
14

1.
0 

(1
19

.0
-1

84
.0

)
12

9.
0 

(1
12

.8
-1

56
.0

)
14

5.
0 

(1
16

.0
-1

84
.0

)

Es
tra

di
ol

/T
es

to
st

er
on

e
9.

1 
(7

.6
-1

2.
1)

9.
6 

(7
.0

-1
3.

1)
9.

0 
(7

.2
-1

2.
3)

8.
6 

(7
.0

-1
1.

5)
9.

1 
(7

.2
-1

2.
4)

FS
H 

(IU
/L

)
5.

3 
(3

.2
-7

.2
)

4.
9 

(3
.6

-6
.8

)
4.

8 
(3

.4
-7

.3
)

5.
4 

(3
.4

-7
.5

)
5.

1 
(3

.5
-7

.2
)

LH
 (I

U/
L)

3.
4 

(2
.6

-4
.9

)
2.

7 
(1

.9
-3

.8
)

2.
5 

(1
.7

-3
.5

)
2.

7 
(1

.9
-4

.2
)

2.
7 

(1
.9

-4
.0

)

FS
H/

LH
 (I

U/
L)

1.
7 

(1
.1

-2
.0

)
1.

8 
(1

.4
-2

.7
)

1.
9 

(1
.3

-2
.6

)
1.

9 
(1

.4
-2

.6
)

1.
8 

(1
.3

-2
.6

)

SH
BG

 (n
m

ol
/L

)
36

.3
 (2

6.
7-

44
.4

)
31

.6
 (2

5.
1-

40
.7

)
31

.6
 (2

3.
1-

42
.6

)
31

.7
 (2

4.
1-

38
.9

)
31

.9
 (2

4.
0-

42
.4

)

IQ
R 

= 
in

te
rq

ua
rti

le
 ra

ng
e 

(2
5t

h-
75

th
 p

er
ce

nt
ile

); 
BM

I =
 b

od
y 

m
as

s 
in

de
x;

 P
sA

 =
 p

ro
st

at
e 

sp
ec

ifi
c 

an
tig

en
; I

-P
ss

 =
 In

te
rn

at
io

na
l P

ro
st

at
e 

Sy
m

pt
om

 S
co

re
; N

Ih
-C

Ps
I =

 N
at

io
na

l I
ns

tit
ut

e 
fo

r H
ea

lth
 

re
la

te
d 

Ch
ro

ni
c 

Pr
os

ta
tit

is
 S

ym
pt

om
 In

de
x;

 F
sh

 =
 fo

lli
cl

e 
st

im
ul

at
in

g 
ho

rm
on

e;
 L

h 
= 

lu
te

in
izi

ng
 h

or
m

on
e;

 s
hB

G 
= 

se
x 

ho
m

on
e 

bi
nd

in
g 

gl
ob

ul
in

e

1  P
 =

 0
.0

13
; K

ru
sk

al
-W

al
lis

 te
st

; 2 
P 

= 
0.

04
2;

 K
ru

sk
al

-W
al

lis
 te

st
; 3 

P 
= 

0.
00

3;
 K

ru
sk

al
-W

al
lis

  t
es

t; 
4  P

 =
 0

.0
15

; K
ru

sk
al

-W
al

lis
  t

es
t; 

5  P
 <

 0
.0

01
; K

ru
sk

al
-W

al
lis

 te
st

; 6  P
 <

 0
.0

01
; K

ru
sk

al
-W

al
lis

 te
st

;7  P
 

< 
0.

00
1;

 K
ru

sk
al

-W
al

lis
 te

st
; 8  P

 <
 0

.0
01

; K
ru

sk
al

-W
al

lis
 te

st
; 9  P

 <
 0

.0
01

; K
ru

sk
al

-W
al

lis
 te

st
; 10

 P
 <

 0
.0

01
; K

ru
sk

al
-W

al
lis

 te
st

; 11
 P

 <
 0

.0
01

; K
ru

sk
al

-W
al

lis
  t

es
t; 

12
 P

 <
 0

.0
01

; K
ru

sk
al

-W
al

lis
 te

st
; 13

-7
4  

P 
< 

0.
05

; D
un

n’
s 

m
et

ho
d



IBJU | semen quality and luts in middle-aged men

733

Ta
bl

e 
1.

2 
- T

he
 a

ss
oc

ia
tio

ns
 b

et
w

ee
n 

ag
e,

 re
pr

od
uc

tiv
e 

fu
nc

tio
n 

an
d 

pr
os

ta
te

-r
el

at
ed

 p
ar

am
et

er
s 

ac
co

rd
in

g 
to

 to
ta

l p
ro

st
at

e 
vo

lu
m

e.

Ch
ar

ac
te

ris
tic

s
Gr

ou
p 

1
(T

PV
 <

 3
0 

m
L)

 
n 

= 
14

8

Gr
ou

p 
2

(T
PV

 ≥
 3

0 
m

L)
 

n 
= 

27
4

M
ed

ia
n 

(IQ
R)

M
ed

ia
n 

(IQ
R)

Ag
e 

(y
ea

rs
)

56
.0

 (5
2.

0-
60

.0
)

58
.0

 (5
3.

0-
62

.0
)

BM
I (

kg
/m

2 )
26

.8
 (2

4.
8-

30
.8

)
27

.8
 (2

5.
3-

30
.3

)

Te
st

ic
ul

ar
 v

ol
um

e 
(r

ig
ht

 +
 le

ft 
te

st
ic

le
/2

, m
L)

25
.0

 (2
2.

0-
25

.0
)

25
.0

 (2
2.

0-
25

.0
)

Ba
si

c 
sp

er
m

 p
ar

am
et

er
s

Se
m

en
 v

ol
um

e 
(m

L)
3.

2 
(2

.3
-4

.3
)

3.
2 

(2
.0

-4
.7

)

To
ta

l s
pe

rm
 c

ou
nt

 (m
ill

io
n)

28
2.

1 
(1

51
.9

-5
37

.7
) 1

25
2.

0 
(1

27
.7

-4
58

.3
) 1

Sp
er

m
 c

on
ce

nt
ra

tio
n 

(m
il/

m
L)

10
6.

0 
(5

0.
0-

17
0.

0)
 2

90
.0

 (5
0.

0-
14

2.
3)

 2

Sp
er

m
 A

+B
 m

ot
ili

ty
 (%

)
53

.0
 (4

6.
0-

60
.0

)
52

.0
 (4

3.
0-

64
.0

)

No
rm

al
 s

pe
rm

 (%
)

5.
0 

(3
.0

-9
.0

)
5.

0 
(2

.0
-1

0.
0)

Ab
st

in
en

ce
 ti

m
e 

(d
ay

s)
5.

0 
(4

.0
-7

.0
)

5.
0 

(4
.0

-7
.0

)

Ba
si

c 
pr

os
ta

te
-r

el
at

ed
 p

ar
am

et
er

s

To
ta

l p
ro

st
at

e 
vo

lu
m

e 
(m

L)
24

.0
 (2

1.
0-

27
.0

) 3
39

.0
 (3

3.
0-

46
.0

) 2

Re
si

du
al

 u
rin

e 
(p

os
t-v

oi
de

d,
 m

L)
14

.0
 (5

.0
-4

2.
5)

 4
51

.0
 (2

6.
0-

78
.0

) 4

M
ax

im
um

 u
rin

ar
y 

flo
w

 ra
te

 (m
L/

s)
18

.1
 (1

3.
1-

25
.5

) 5
13

.5
 (9

.7
-1

8.
1)

 5

PS
A 

(n
g/

m
L)

0.
9 

(0
.5

-1
.6

) 6
2.

1 
(1

.1
-3

.7
) 6

I-P
SS

 s
co

re
 (i

rr
ita

tiv
e)

3.
0 

(2
.0

-6
.0

)
4.

0 
(2

.0
-7

.0
)



IBJU | semen quality and luts in middle-aged men

734

I-P
SS

 s
co

re
 (o

bs
tru

ct
iv

e)
4.

0 
(1

.0
-7

.0
)

4.
0 

(2
.0

-7
.0

)

I-P
SS

 s
co

re
 (n

oc
tu

ria
l)

1.
0 

(1
.0

-2
.0

)
1.

0 
(1

.0
-2

.0
)

I-P
SS

 s
co

re
 (t

ot
al

)
10

.0
 (4

.0
-1

5.
0)

9.
0 

(6
.0

0-
11

.0
)

NI
H-

CP
SI

 s
ub

sc
or

e 
(p

ai
n)

6.
0 

(0
.0

-9
.0

) 7
4.

0 
(0

.0
-7

.0
) 7

NI
H-

CP
SI

 s
ub

sc
or

e 
(q

ua
lit

y 
of

 li
fe

)
3.

0 
(2

.0
-4

.0
) 8

2.
0 

(1
.0

-4
.0

) 8

NI
H-

CP
SI

 s
co

re
 (t

ot
al

)
14

.5
 (8

.0
-1

9.
0)

 9
11

.0
 (6

.0
-1

7.
0)

 9

Ba
si

c 
ho

rm
on

al
 p

ar
am

et
er

s

Te
st

os
te

ro
ne

 (n
m

ol
/L

)
15

.0
 (1

2.
0-

19
.3

)
15

.3
 (1

2.
3-

19
.5

)

Es
tra

di
ol

 (p
m

ol
/L

)
14

8.
0 

(1
16

.0
-1

83
.5

)
14

1.
5 

(1
16

.0
-1

86
.0

)

Es
tra

di
ol

/T
es

to
st

er
on

e
9.

3 
(7

.1
-1

2.
6)

8.
9 

(7
.2

-1
2.

3)

FS
H 

(IU
/L

)
4.

8 
(3

.0
-7

.2
)

5.
1 

(3
.6

-7
.2

)

LH
 (I

U/
L)

2.
6 

(1
.7

-4
.1

)
2.

7 
(2

.0
-4

.0
)

FS
H/

LH
 (I

U/
L)

1.
6 

(1
.2

-2
.6

)
1.

9 
(1

.4
-2

.5
)

SH
BG

30
.5

 (2
3.

1-
41

.3
)

32
.2

 (2
5.

1-
42

.6
)

IQ
R 

=i
nt

er
qu

ar
til

e 
ra

ng
e 

(2
5th

-7
5th

 p
er

ce
nt

ile
); 

BM
I =

 b
od

y 
m

as
s 

in
de

x;
 P

sA
 =

 p
ro

st
at

e-
sp

ec
ifi

c 
an

tig
en

; I
-P

ss
 =

 In
te

rn
at

io
na

l P
ro

st
at

e 
Sy

m
pt

om
 S

co
re

; N
Ih

-C
Ps

I =
 N

at
io

na
l I

ns
tit

ut
e 

fo
r H

ea
lth

 
re

la
te

d 
Ch

ro
ni

c 
Pr

os
ta

tit
is

 S
ym

pt
om

 S
co

re
; F

sh
 =

 fo
lli

cl
e 

st
im

ul
at

in
g 

ho
rm

on
e;

 L
h 

= 
lu

te
in

izi
ng

 h
or

m
on

e;
 s

hB
G 

= 
se

x 
ho

m
on

e 
bi

nd
in

g 
gl

ob
ul

in
e

1  P
 =

 0
.0

47
; M

an
n-

W
hi

tn
ey

 R
an

k 
Su

m
 T

es
t; 

2  P
 =

 0
.0

42
; M

an
n-

W
hi

tn
ey

 R
an

k 
Su

m
 T

es
t; 

3 
P 

= 
0.

01
2;

 M
an

n-
W

hi
tn

ey
 R

an
k 

Su
m

 T
es

t; 
4 
P 

= 
0.

00
4;

 M
an

n-
W

hi
tn

ey
 R

an
k 

Su
m

 T
es

t;
5 
P 

= 
0.

02
6;

 M
an

n-
W

hi
tn

ey
 R

an
k 

Su
m

 T
es

t; 
6 
P 

< 
0.

00
1;

 M
an

n-
W

hi
tn

ey
 R

an
k 

Su
m

 T
es

t; 
7  P

 =
 0

.0
04

; M
an

n-
W

hi
tn

ey
 R

an
k 

Su
m

 T
es

t; 
8  P

 =
 0

.0
05

; M
an

n-
W

hi
tn

ey
 R

an
k 

Su
m

 T
es

t;
9  P

 =
 0

.0
23

; M
an

n-
W

hi
tn

ey
 R

an
k 

Su
m

 T
es

t



IBJU | semen quality and luts in middle-aged men

735

Ta
bl

e 
2 

- C
or

re
la

tio
n 

co
ef

fic
ie

nt
s1   

be
tw

ee
n 

th
e 

ag
e,

 te
st

ic
ul

ar
 v

ol
um

e,
 h

or
m

on
al

 p
ar

am
et

er
s,

 b
od

y 
m

as
s 

in
de

x,
 s

pe
rm

 q
ua

lit
y 

an
d 

pr
os

ta
te

-r
el

at
ed

 p
ar

am
et

er
s 

in
 

m
id

dl
e-

ag
ed

 s
ub

je
ct

s.

Ch
ar

ac
te

ris
tic

s
(n

 =
 4

22
)

Pr
os

ta
te

-r
el

at
ed

 p
ar

am
et

er
s

TP
V

PV
R

Q m
ax

PS
A

I-P
SS

 N
IH

-C
PS

I

Ag
e 

(y
ea

rs
)

0.
34

5 
1

0.
11

4 
2

-0
.1

87
 3

0.
38

6 
4

0.
03

2
-0

.1
45

 5

Te
st

ic
ul

ar
 v

ol
um

e 
(r

ig
ht

 +
 le

ft/
2,

 m
L)

-0
.0

29
0.

00
8

0.
09

5
-0

.0
68

-0
.0

15
0.

07
5

BM
I (

kg
/m

2 )
0.

06
0

-0
.0

58
0.

17
36

-0
.1

11
7

0.
12

08
0.

08
6

Ba
si

c 
se

m
en

 p
ar

am
et

er
s

Se
m

en
 v

ol
um

e 
(m

L)
-0

.0
23

-0
.0

17
0.

11
38

-0
.1

22
 9

-0
.0

56
-0

.0
04

To
ta

l s
pe

rm
 c

ou
nt

 (m
ill

io
n)

-0
.1

17
 10

-0
.0

58
0.

04
1

-0
.1

51
 11

-0
.1

43
 12

-0
.0

26

Sp
er

m
 c

on
ce

nt
ra

tio
n 

(m
il/

m
L)

-0
.1

27
 1

3
-0

.0
40

-0
.0

30
-0

.0
70

-0
.1

68
 14

-0
.1

16
 15

Sp
er

m
 A

+B
 m

ot
ili

ty
 (%

)
0.

03
2

-0
.0

12
-0

.0
45

0.
10

1
-0

.0
63

-0
.2

00
 16

To
ta

l c
ou

nt
 o

f n
or

m
al

 s
pe

rm
 (%

)
-0

.0
21

-0
.0

30
0.

00
2

-0
.0

44
-0

.1
16

 17
0.

00
9

Ab
st

in
en

ce
  t

im
e 

(d
ay

s)
0.

03
9

0.
07

4
-0

.1
10

18
-0

.0
22

-0
.0

34
-0

.0
03

Ba
si

c 
ho

rm
on

al
 p

ar
am

et
er

s

Te
st

os
te

ro
ne

 (n
m

ol
/L

)
-0

.0
40

0.
01

5
0.

03
9

0.
05

1
-0

.0
17

-0
.0

36

Es
tra

di
ol

 (p
m

ol
/L

)
-0

.0
03

0.
06

2
0.

03
0

0.
07

2
-0

.1
01

-0
.0

09

Es
tra

di
ol

/T
es

to
st

er
on

e
0.

03
1

0.
02

3
0.

01
3

0.
03

6
-0

.0
34

0.
06

1

FS
H 

(IU
/L

)
0.

09
8

0.
05

6
-0

-0
54

0.
02

8
0.

01
9

-0
.0

44

LH
 (I

U/
L)

0.
09

1
0.

06
6

-0
.0

58
0.

06
5

-0
.0

48
-0

.0
49

FS
H/

LH
 (I

U/
L)

0.
04

8
-0

.0
16

-0
.0

18
-0

.0
14

0.
09

3
-0

.0
03

SH
BG

0.
00

9
-0

.0
03

-0
.0

76
0.

08
9

-0
.0

34
-0

.0
23

TP
V 

= 
to

ta
l p

ro
st

at
e 

vo
lu

m
e;

 P
VR

 =
 p

os
t-v

oi
de

d 
re

si
du

al
 u

rin
e;

 Q
m

ax
 =

 m
ax

im
um

 u
rin

ar
y 

flo
w

 ra
te

; P
sA

 =
 p

ro
st

at
e 

sp
ec

ifi
c 

an
tig

en
; I

-P
ss

 =
 In

te
rn

at
io

na
l P

ro
st

at
e 

Sy
m

pt
om

 S
co

re
, N

Ih
-C

Ps
I =

 N
at

io
na

l 
In

st
itu

te
 o

f H
ea

lth
 re

la
te

d 
Ch

ro
ni

c 
Pr

os
ta

tit
is

 S
ym

pt
om

 In
de

x;
 B

M
I =

 b
od

y 
m

as
s 

in
de

x;
 F

sh
 =

 fo
lli

cl
e 

st
im

ul
at

in
g 

ho
rm

on
e;

 L
h 

= 
lu

te
in

izi
ng

 h
or

m
on

e;
 s

hB
G 

= 
se

x-
ho

rm
on

e 
bi

nd
in

g 
gl

ob
ul

in
e

1,
3,

4,
6,

16
 P

 <
 0

.0
01

; 2
,7

,8
,1

0,
15

,1
7,

18
 P

 =
 0

.0
4;

 5,
11

,1
2,

14
 P

 <
 0

.0
1;

 8,
9,

13
 P

 =
 0

.0
3

1 
P 

< 
0.

05
; S

pe
ar

m
an

 ra
nk

-c
or

re
la

tio
n 

co
ef

fic
ie

nt
 



IBJU | semen quality and luts in middle-aged men

736

Table 3 - Areas under the ROC curve and diagnostic test characteristics (95% Cl) for total prostate volume, I-Pss score, serum 
PsA level and their combinations as characteristics used to estimate sperm pathology with cut-off levels  of semen volume < 
1.5 mL, total sperm number < 39.0 (x106 per ejaculate) and sperm density < 15 (x106 per mL) (10).

Characteristics
(n = 422)

I-PSS TVOL PSA I-PSS + 
TVOL

I-PSS + 
PSA

TVOL + PSA TVOL + PSA + 
I-PSS

Sensitivity
(CI 95%)

39.7
(27.6-52.8)

35.5
(23.7-48.7)

76.2
(63.8-86.0)

69.4
(56.3-80.4)

37.1
(25.2-50.3)

77.4
(65.0-87.1)

56.5
(43.4-69.0)

Specificity
(CI 95%)

72.1
(67.176.8)

72.8
(67.8-77.5)

42.8
(37.6-48.2)

41.2
(36.0-46.6)

80.1
(75.5-84.2)

41.8
(36.5-47.2)

62.6
(57.2-67.7)

Positive predictive value
(CI 95%)

20.5
(13.7-28.7)

19.1
(12.4-27.5)

19.4
(14.7-24.9)

17.6
(13.1-23.0)

25.3
(16.7-35.5)

19.4
(14.7-24.9)

21.5
(15.4-28.6)

Negative predictive value
(CI 95%)

86.9
(82.4-90.5)

86.2
(81.6-89.9)

90.9
(85.4-94.8)

88.1
(82.1-92.7)

87.5
(83.4-91.0)

91.1
(85.5-95.0)

88.8
(84.1-92.5)

AUC for semen pathology 54.2
(46.1-62.4)

51.5
(43.5-59.6)

59.8
(52.4-67.1)

54.7
(46.5-62.9)

58.4
(50.3-66.5)

59.5
(52.1-67.1)

58.6
(50.5-66.7)

CI = confidence intervall; AUC = area under the curve; I-Pss = International Prostate Symptom Score; TPV = total prostate volume; PsA = prostate specific antigen

 In addition to the impact of age, some pre-
vious studies have described anatomical and phy-
siological conditions in reproductive organs in rela-
tion to diminished semen quality (20). For example, 
a decrease of semen volume may be caused by in-
sufficient seminal vesicles, since seminal fluid con-
tributes to most of the ejaculate volume (20,22).

 Also, the prostate - an accessory gland of 
the male reproductive system - is directly related 
to male reproductive, sexual, and ejaculatory func-
tion (23,24). Although previous knowledge is that 
altered functions in the prostate, such as smoo-
th muscle atrophy and a decrease in protein and 
water content, may contribute to reduced semen 
volume and sperm motility (20), there are only a 
few clinical studies about prostate-related changes 
on reproductive function and/or sperm quality in 
middle-aged men (6-8,11,13). While urinary dys-
function is a classic clinical symptom related with 
prostate pathologies (9), and an association of the 
latter with reproductive function is presumable, the 
connections between lower urinary tract symptoms 
and reproductive quality in middle-aged men have 
not been previously described.

 Our prospective one-center study revealed 
that prostate enlargement, bladder outlet obstruc-

tion and LUTS were related to diminished semen 
volume and worsened main sperm parameters for 
all subjects. For example, maximum urinary flow 
rate, the diagnostic non-invasive assessment des-
cribing abnormal voiding and bladder outlet obs-
truction (BOO) (9), showed a significant negati-
ve correlation with abstinence time before sperm 
analysis and a positive correlation with semen 
volume. Although we have no additional data re-
lated to the subject´s known lifestyle factors, we 
may assume that the middle-aged males with lon-
ger abstinence time in this study could have rarer 
sexual intercourses and ejaculation. Therefore, de-
creased sexual activity could be indirectly related 
to obstructive symptoms of voiding (Qmax). In addi-
tion, age-related reduction in sexual intercourse 
and ejaculation frequency may lead to accessory 
gland pathologies, i.e. prostatitis and bladder ou-
tlet obstruction, reduced fluid secretion from the 
prostate and seminal vesicles, and therefore to 
decreased semen volume (25). Similar statistically 
significant associations between BOO and semen 
parameters have been revealed in multiple regres-
sion analysis. However, the assessed prostate-rela-
ted characteristics showed correlations only with 
some seminal parameters. Therefore, according to 
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our initial findings, the topic needs more detai-
led investigations to find out possible pathways as 
well as possible related conditions.

 The essential influences in middle-aged 
males related both with prostate pathologies and 
changes in reproductive function are excess wei-
ght, increased body mass index (26,27), and dys-
balance in sexual hormone levels (28,29). Besides 
the fact that basic reproductive markers in serum, 
testosterone and estradiol have been found as im-
portant factors for prostate growth (28) and semen 
quality (29), our study did not reveal any correla-
tion between reproductive hormones and prosta-
te-related parameters for all investigated subjects. 
Also, there was no correlation between semen pa-
rameters and hormonal characteristics.

 The present study has a few limitations. 
First, this study was a one-centre study and the-
refore related to some organizational problems. 
The most sophisticated problem was to compose 
an optimal and operative protocol for the study to 
assess all parameters related to reproductive qua-
lity and lower urinary tract symptoms in males 
> 45 years. However, we tried to use well-known 
and current LUTS parameters and optimal cut-off 
levels from clinical practice, described in the gui-
delines of lower urinary tract symptoms (9) and in 
previous large-scale studies (14,15).

 Also, at the beginning of the study we 
tried to minimize all the possible weaknesses. For 
example, almost three-quarters of previous studies 
of reproductive function in middle-aged men did 
not consider the duration of abstinence before se-
men analysis (20,21). In our study, the recommen-
ded period of abstinence (10,17) was no shorter 
than 48 hours and no longer than seven days for 
all participants. At the initial phase of the study, 
the subjects with reported incomplete semen sam-
ple (10) were excluded. During the study, all sub-
jects were studied using the same criteria (10,17), 
in the same centre and laboratories. In addition, 
no patient had a digital rectal examination within 
a 1-week period prior to sampling. Also, none of 
the study subjects had received antimicrobial, α1-
blockers, or 5 α-reductase inhibitor therapy wi-
thin 3 months. While previous reports have shown 
that reduced semen quality in middle-aged males 
is mainly related with common aging, alterations 

in male genital tract and environmental factors 
(20,21), the data about the prior or current  non-
-reproductive or non-urological diseases and 
treatment(s) were not added into manuscript.

 Second, as has been the case with most 
previous semen quality studies, the present group 
included only men who attended a screening in 
the outpatient clinic and were willing to provide 
semen specimens, and therefore they do not re-
present the general population of males aged > 45 
years. While the main goal of our study was the 
screening of prostate health in middle-aged males 
and the subjects of that age do not wish mostly 
to achieve additional analyses, the assessment of 
sperm parameters was voluntary and performed 
only in single semen sample. Similar method has 
been described in prior studies of men > 40 ye-
ars [6,11-13]. However, we re-evaluated the se-
men quality newly within four weeks after initial 
examination. In fact, almost of all participants 
showed similar results compared with first semen 
analysis (data not shown).

CONCLUsIONs

Our study suggests that altered seminal pa-
rameters in middle-aged men are associated with 
LUTS, prostate enlargement and/or bladder outlet 
obstruction. Although the assessments of prostate 
and lower urinary tract symptoms may not replace 
the semen parameters evaluating the male repro-
ductive status, there is a need for further and more 
detailed investigations about the pathways behind 
these associations as well as possible related con-
ditions.

ABBREVIATIONs

AUC = area under the curve
BMI = body mass index
BOO = bladder outlet obstruction 
BPH = benign prostatic hyperplasia
DRE = digital rectal examination 
E2 = estradiol
FSH = follicle stimulating hormone
IL-6 = interleukin-6
I-PSS = International Prostate Symptom Score 
LH = luteinizing hormone
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LUTS = lower urinary tract symptoms 
NIH-CPSI = National Institutes of Health Chronic 
Prostatitis Symptom Index 
PSA = prostate specific antigen
PVR = post-voided residual urine
ROC curve = receiver operating characteristic curve
SHBG = sex-hormone binding globuline
TPV = total prostate volume
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Main findings: We report what to our knowledge is the first case of a giant multicystic 
cystadenoma of the Cowper’s glands. An otherwise healthy 41-year-old man presented 
with acute urinary retention. Physical examination showed a perineal mass. Different 
imaging techniques demonstrated a multicystic tumor and en bloc excision was perfor-
med. Histological evaluation showed that the tumor arised from the bulbourethral glands; 
immunohistochemistry proved positive staining for high molecular weight cytokeratin. 
Case hypothesis: Cystic tumors in the pelvis can arise from different structures. Malig-
nancy should be ruled out. Surgical excision can be diagnostic and curative. 
Future implications: When evaluating a pelvic cystic tumor, Cowper’s glands cystadeno-
ma may be a differential diagnosis and must be considered. Similar to prostate cystade-
nomas, en bloc excision is the optimal treatment.

CAsE REPORT

A 41-year-old man consulted his gene-
ral physician complaining of dysuria and mild 
pain located in the hypogastric region. He had 
no other urinary tract symptom. His past medical 
and family history were unremarkable. He was 
diagnosed with a urinary tract infection (UTI) 
and received proper pharmacological treatment, 
which improved the symptoms.

 Two months later, he presented with acu-
te urinary retention, hence a transurethral cathe-
ter was placed. He was referred to the Urology 
clinic at our institution with a prostatic specific 
antigen (PSA) of 32 ng/mL (< 4ng/mL). We did 
not consider this PSA levels to be reliable due 

to the recent manipulation of the urinary tract. 
Urinalysis revealed 22 leucocytes per high power 
field (pHPF), 12 red blood cells pHPF and posi-
tive nitrites. The transcatheter urine culture was 
positive for E. coli and K. pneumonia; both were 
sensitive to cefixime and he received 400mg qd 
for 10 days. The rest of the tests were within nor-
mal range values.

 Physical examination revealed a non-
-tender perineal mass without signs of inflamma-
tion. During rectal examination a mobile tumor 
occluded the rectal lumen and was in continuity 
with the perineal mass. The prostate was not pro-
perly identified. The borders of the tumor were 
not reachable. No palpable mass was identified 
in abdominal examination.
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case report
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Transrectal ultrasound revealed a 13.4 x 
7.6 x 10.4 cm tumor. It was described as a mul-
ticystic tumor with a small solid component. The 
cystic component represented 80% of the total vo-
lume; while the rest was described as solid. Mag-
netic Resonance Imaging (MRI) was performed and 
showed an 11 x 10 x 8 cm multicystic, hyperinten-
se tumor with thick septa and solid nodules in T2 
(Figure-1); both, septa and nodules enhanced with 
gadolinium. The coronal view showed a right ure-
thral shift and cranial displacement of the bladder 
and the prostate. Seminal vesicles were distended 
and the prostate was in continuity with the tumor. 

There was no evidence of lymph node involvement 
or free fluid in the pelvic or peritoneal cavity.

An incisional biopsy was not considered 
due to the Foley catheter dependence for bladder 
emptying and a tumor with an unknown invasi-
ve potential. Complete resection was considered to 
be most viable option to solve urinary retention 
and to define the diagnosis. As the tumor extended 
from the perineum to the pelvis, an open trans-
perineal and retropubic approach was considered 
preoperatively (Figure-2).

Surgery was performed on December 18th, 
2012. The tumor, the prostate and the seminal 

Figure 1 - (A) MRI T2 sagittal view (B) Macroscopic pathological specimen (C and D) MRI and macroscopic pathological 
specimen in colors. Prostate, seminal vesicles and the tumor are depicted in yellow, green and purple respectively.

A B

C
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vesicles were removed en-bloc during the surgery. 
The anterior wall of the rectum was accidentally 
perforated and primarily repaired. Neurovascular 
bundles could not be preserved. A cystostomy and 
a protection colostomy were done. Significant 
bleeding (4,000 mL) occurred and 6 red blood 
cell packs were transfused. Vasopressor support 
was transiently employed for 24 hours. The 
patient stayed three days in the intensive care 
unit. Convalescence was uneventful and he was 
discharged 10 days after surgery.

 A staff pathologist reviewed the specimen 
as our hospital does not count with a specialized 
uropathologist. It revealed a 20 x 17 cm cystic tu-
mor with a weight of 245g. The mass had smooth 
walls and contained a brownish liquid. Histolo-
gically, there were cystic dilatations of Cowper’s 
glands alternating with normal glands. The cystic 
glands showed transition from a normal epithe-
lium to a simple columnar epithelium (Figure-3). 
Immunochemistry staining was negative for PSA, 
while high molecular weight keratin (34betaE12) 
was positive (Figure-4). Lesions that have a ne-
gative PSA stain and positive staining for 34be-

taE12 identify benign lesions of Cowper´s glands, 
different from prostatic tissue (1,2). Final diag-
nosis was giant multicystic adenoma of Cowper’s 
gland. He has been in follow-up for four months 
without complaints or complications. Strict ima-
ging follow-up was not performed due to the be-
nign etiology of the tumor; he is scheduled for an 
abdominopelvic CT scan at 6 months follow-up. 
At that time we will decide if colonic anastomosis 
can be performed.

CAsE hYPOThEsIs AND RATIONAL

Cystic lesions arising in the pelvis may 
originate from different structures. Phylloides tu-
mor, simple prostate cyst, echinococcal cyst, closed 
syringocele, seminal vesicles cystadenoma, prostate 
cystadenoma and cystadenocarcinoma, are some of 
these lesions (3-7). Assessment with MRI and Com-
puted Tomography (CT) scan can help identify pos-
sible etiologies; nevertheless the final diagnosis will 
be always dependent on final histopatological re-
port. Bulbourethral glands origin was not suspected 
initially because this entity has not been described 

Figure 2 - Abdominal and perineal incisions.
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Figure 3 - (A) hematoxylin and eosin. Cystic Cowper’s glands, alternating with normal glands (10x); (B) Cystic dilation of 
Cowper’s gland (10x); (C) high power view showing the transition from Cowper’s gland normal epithelium to simple columnar 
epithelium lining the cystic portion (40x).

Figure 4 - Immunohistochemistry. (A) high molecular weight keratin (34betaE12) is expressed in normal and dilated glands 
(10x); (B) while PsA is negative in both (10x).

previously. However, this should be considered as a 
differential diagnosis in future cases presenting with 
cystic tumors in the pelvis.

DIsCUssION

We performed a PubMed search using 
MeSH terms for “Cystadenoma” and “Bulboure-

thral glands”. The query did not show any results. 
World Health Organization Pathology Classifica-
tion and the Armed Forces Institute of Pathology 
were also consulted without findings; henceforth, 
to our knowledge this is the first case report of 
a cystadenoma arising from the Cowper’s glands. 
Since there was no information about this tumor 
we extended the search for cystic lesions in the 

CB
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pelvis and tumors of the bulbourethral glands. 
Only articles in English and Spanish were inclu-
ded in the review.

 Phylloides tumors of the prostate, also 
known as prostatic stromal proliferation of un-
certain malignant potential are rare lesions with 
only 82 cases reported according to Bannowsky et 
al. (7). These tumors resemble those found in the 
mammary glands (6,8). Obstructive symptoms or 
hematuria are usually found at presentation. PSA 
is slightly elevated in some reports while others 
show a normal value (7-9). Most of them present 
as cystic lesions that can be seen on CT scan and 
MRI but other presentations, such as polyps, have 
also been reported (8). Even though they can be 
classified as benign or malignant, multiple recur-
rences are frequently found on follow-up; so ra-
dical prostatectomy is warranted (6,9). Immunos-
taining is helpful for diagnosis, being positive for 
CD34 and desmin (5-7).

 Multicystic tumors of the prostate are rare 
and can be either cystadenomas or cystadenocar-
cinomas. Only 14 cystadenomas have been repor-
ted (10). Presentation can be with acute urinary re-
tention, lower urinary tract symptoms, hematuria 
or even infertility (10,11). The PSA is not always 
elevated (11); CT scan and MRI are useful techni-
ques for diagnosis. Complete surgical excision of 
cystadenomas is the treatment of choice, with two 
recurrences reported (4,5). Cystadenocarcinomas 
have a more aggressive nature, with higher local 
invasion and recurrence rates (4).

 Cystic lesions can also arise from the bul-
bourethral glands; being the closed syringocele 
the most common (12). This is a congenital ab-
normality characterized by cystic dilation of the 
gland´s duct. Presentation in adulthood is not 
common, they are usually asymptomatic but may 
present with lower urinary tract symptoms (12-
14). On imaging techniques (MRI) they appear 
as small cystic lesions (14); treatment consists of 
endoscopic incision. Tumors arising from these 
glands are extremely rare; only 20 cases of ade-
nocarcinomas have been reported and only four 
had a cystic component (15-17).

 To our knowledge, this is the first report of 
a Cowper’s gland multicystic cystadenoma. As in 
prostatic benign cystic lesions, complete surgical 

excision is an appropriate treatment. There is not 
information about this entity; therefore all cases 
should be reported.

ABBREVIATIONs

UTI = Urinary tract infection
PSA = Prostatic Specific Antigen
HPF = High power field
MRI = Magnetic Resonance Imaging
34betaE12 = High Molecular Weight Keratin
CT = Computed tomography.

sEARCh PROTOCOL

1. “cowper’s glands”[Ti] AND 
(“tumours”[All Fields] OR 
“neoplasms”[MeSH Terms] OR 
“neoplasms”[All Fields] OR 
“tumors”[All Fields])

2. “cowper’s glands”[Ti] AND 
(“neoplasms”[MeSH Terms] OR 
“neoplasms”[All Fields])

3. “cowper’s glands”[Ti] AND 
((“cysts”[MeSH Terms] OR 
“cysts”[All Fields] OR “cyst”[All 
Fields]) AND (“tumours”[All Fiel-
ds] OR “neoplasms”[MeSH Ter-
ms] OR “neoplasms”[All Fields] OR 
“tumors”[All Fields]))

4. “cowper’s glands”[Ti] AND 
(“neoplasms”[MeSH Terms] OR 
“neoplasms”[All Fields] OR “cancer”[All 
Fields])

5. “cowper’s glands”[Ti] AND 
(“neoplasms”[MeSH Terms] 
OR “neoplasms”[All Fields] OR 
(“malignant”[All Fields] AND 
“tumors”[All Fields]) OR “malignant 
tumors”[All Fields])

6. (“bulbourethral glands”[MeSH Terms] 
OR (“bulbourethral”[All Fields] AND 
“glands”[All Fields]) OR “bulbourethral 
glands”[All Fields]) AND Cowper[All 
Fields]

7. ((“bulbourethral glands”[MeSH Terms] 
OR (“bulbourethral”[All Fields] AND 
“glands”[All Fields]) OR “bulbourethral 
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glands”[All Fields]) AND Cowper[All 
Fields]) AND (“tumours”[All Fiel-
ds] OR “neoplasms”[MeSH Ter-
ms] OR “neoplasms”[All Fields] OR 
“tumors”[All Fields])
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Fistula between arteries and the gastrointestinal tract are a rare cause of gastrointestinal 
bleeding, but potentially fatal. The recognition and early treatment can modify the patient 
prognosis. We report a case of a patient with previous surgery for seminoma of cryptor-
chidic testicle, with massive lower gastrointestinal bleeding. We performed the diagnosis 
and surgical treatment of the fistula between left  external iliac artery and sigmoid colon. 
The patient was successfully treated by external iliac artery ligation and left colectomy.

INTRODUCTION

Main causes of massive lower gastroin-
testinal bleeding include colon diverticular dise-
ase and vascular malformations (1). Right colon 
is most frequently the involved organ in bleeding 
and diagnosis is often performed using endosco-
pic and image exams (1). Fistulae between arte-
ries and gastrointestinal tract are a rare cause of 
gastrointestinal bleeding, and most frequently in 
literature include aorto-enteric fistulae (2,3) se-
condary to aorta surgeries, with communication 
between proximal anastomosis and duodenum 
(2,3). Diagnosis of aorto-enteric fistulae, primary 

(very rare) and secondary, is complex. Morbidity 
and mortality are high when associated with blee-
ding and sepsis (2-4).

 The objective of the present paper is to re-
port a case of fistula between extern iliac artery 
and sigmoid colon leading to massive intestinal 
bleeding in a patient with seminoma.

CAsE REPORT

A male patient 39 years old attended the 
Emergence Room of Santa Casa de Misericórdia in 
Sao Paulo, Brazil, with enterorrhagia lasting 8 hours. 
He reported a slight bleeding during evacuation in 
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_______________________________________________
Vanessa Prado dos Santos, Álvaro Razuk Filho, Valter Castelli Júnior, Roberto Augusto Caffaro

Instituto de Humanidades Artes e Ciências Professor Milton Santos, Bahia Federal University (VPS), 
Bahia; Department of Vascular Surgery, Medical Sciences Faculty of Santa Casa de Sao Paulo (ARfilho, 
VCJr, RAC), Sao Paulo, Brazil

ABsTRACT         ARTICLE INFO_________________________________________________________      ___________________

Vol. 39 (5): 747-751, September - October, 2013
doi: 10.1590/S1677-5538.IBJU.2013.05.18



IBJU | gastRointestinal bleeding in patient with testiculaR canceR

748

the last 7 days. He had been submitted to left or-
chiectomy 3 months ago due to neoplasia of criptor-
chidic testicle. Pathological exam showed seminoma 
of left testicle and the patient had also been sub-
mitted to three sessions of chemotherapy after or-
chiectomy. During physical exam, the patient was 
pale, tachycardic, eupneic, with a blood pressure 
of 80x40 mmHg. Hematocrit was 21.3% (normal 
36-47%). He was hemodynamically stabilized and 
submitted to arteriography due to lower intesti-
nal bleeding, in order to identify the source and 
localization of the bleeding. Due to massive blee-
ding, scintigraphy was not performed. Initial aor-
tography showed extravasation of contrast media 
in the left external iliac artery, compatible with 
pseudoaneurism, and probable communication 
(fistula) with large intestine (Figure-1).

 Following arteriography, patient was imme-
diately submitted to surgical treatment by vascular 
and general surgeons. The patient was placed in ri-
ght lateral decubitus and a left extraperitoneal access 
was obtained in order to rapidly control the bleeding 
from left external iliac artery, the source of the ble-
eding. However, an intense periarterial block made 
the access to left external iliac artery very difficult, 
in order to control bleeding. So, a right inguinotomy 
was performed, in order to dissect common femoral 
artery and to introduce a 7 Fr Fogarty© until aorta, 
where the balloon was inflated. This maneuver allo-
wed the control of the arterial bleeding. In order to 
identify the left external iliac artery in the middle of 
the intense local block, a left inguinotomy was also 
performed and it was also introduced a 7F Fogarty© 
catheter through left common femoral artery. This 
catheter allowed the identification of all left external 
iliac artery that showed several lesion throughout 
the pelvic block and also allowed total control of 
bleeding (Figure-2).

 In between the inflammatory block of left 
iliac fossa it was possible to visualize sigmoid co-
lon mucosa right to the region of the arterial rup-
ture (Figure-2). Due to gross contamination of the 
abdominal cavity, it was performed ligature of left 
external iliac artery (proximal and distal stumps) 
and sigmoidectomy followed by colostomy. Internal 
left iliac artery was pervious and with good caliber 
and kept a good perfusion of left leg during arterial 
clamping, allowing arterial ligature. Patient evolved 
without complications and was discharged after 10 
days. There were no signs of left leg ischemia and 

Figure 2 - Intra-operatory image showing extensive destruction or the arterial wall of the left external iliac artery, containing 
the 7FR Fogarty© catheter (arrow down) and visualization of the sigmoid mucosa (arrow up) (forceps).

Figure 1 - Arteriography of the patient, showing leakage of 
contrast medium at the left external iliac artery, compatible 
with pseudoaneurism (arrow to the left), with probable fistula 
to the colon (arrow down).
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the patient was redirected to oncologic treatment. 
Pathological exam of the surgical specimen showed 
inflammatory process with fistula to large intestinal 
and lymphonodal reaction lymphoid hyperplasia.

DIsCUssION

There are very few reports in literature 
concerning gastrointestinal bleeding related to se-
minoma. Leslie et al. related a case of a patient 
with seminoma with thrombosis of inferior vena 
cava and melena, due to tumor infiltration of duo-
denum (5). Lymphatic dissemination of seminoma 
was reported by Miller et al. (6), causing retrope-
ritoneal mass and duodenal ulcer and gastroin-
testinal bleeding. In that case report, the clinical 
presentation was different, since there was a fistu-
la between artery and sigmoid colon, with massi-
ve intestinal bleeding and extensive arterial wall 
destruction. The patient was kept under oncolo-
gic treatment (that was initiated two months ago) 
despite absence of tumor in pathological exams. 
Rupture of external iliac artery was reported in 
two patients with advanced ovarian tumor, after 
11 and 12 days of post-operatory of pelvic lym-
phadenectomy (7). Both patients were submitted 
to ligature of external iliac artery without ische-
mic complications of the left leg (7). Ligature of 
external iliac artery was also reported in a pa-
tient with anastomotic pseudoaneurism after renal 
transplantation (8). This patient was also submit-
ted to ligature of external iliac artery without left 
leg ischemia and complications. Possibly a wide 
collateral arterial network among the arteries of 
thorax, pelvis and lower limbs allows refill of fe-
moral arteries in case of occlusion of the aorto-
-iliac sector (9,10). The internal iliac artery of this 
patient had a wide caliber and had not atheroscle-
rotic lesions, and the ligature of the external iliac 
artery was well tolerated.

 Classically, the surgery of fistulae betwe-
en arteries and the gastrointestinal tract comprises 
one arterial ligature and extra-anatomic revascu-
larizations due to local contamination (2-4). More 
recently, endovascular treatment of aorto-enteric 
fistulae has been proposed in literature, but when 
the arterial communication is with the colon, the 
risk of infection and sepsis usually indicates the 
need of conventional surgery (3). The time betwe-
en the first bleeding of an aorto-enteric fistulae, 
called sentinel, and the massive bleeding usually 
takes hours or even months, but the correct diag-
nosis during the first bleeding improves prognosis 
(4). Although arteriography presents less sensitivi-
ty than scintigraphy to localize the source of in-
testinal bleeding, a positive exam is able to predict 
which patients will need surgical treatment (1). 
During massive intestinal bleeding, the identifica-
tion of the localization of the bleeding using ar-
teriography allows segmental intestinal resection, 
and better outcome (1). In the present report, the 
massive intestinal bleeding with hemodynamic 
alteration lead us to perform an initial and pre-
cocious angiography, that correctly identified the 
source and place of bleeding, allowing an efficient 
surgical treatment.
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EDITORIAL COMMENT

This is a rare case of a vascular enteric 
fistula presenting with massive rectal hemor-
rhage. As one may be unfortunate to run into 
such a challenging case, some points ought to 
be highlighted:

If diagnosis is suspected, immediate sur-
gical aggressive management is required 
and should not be postponed;
A vascular surgeon presence is greatly 
appreciated as bleeding control may be 
very difficult;

Attempt to reconstruct the vessel is not 
the first option and ligation of the vessel 
is to be considered even when dealing 
with a terminal vessel such as the exter-
nal iliac artery.
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Laparoscopic conservative treatment of colo-vesical 
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ABsTRACT

Introduction: The standard treatment of colo-vesical fistula is the exeresis of fistula, suture of bladder 
wall, colic resection with or without temporary colostomy. Usually the approach is open because con-
version rates and morbidity are lower than laparoscopy. The aim of video is to show the steps of a new 
mini-invasive approach of colo-vesical fistula without colic resection.
Materials and Methods: A 69 years old male underwent laparoscopic conservative treatment of colo-
-vesical fistula due to endoscopic polipectomy in sigmoid diverticulum. 12 mm trocar for the camera 
was placed at the umbilicus, two 10 mm trocars were placed along bisiliac line and 5 mm port was 
placed along left emiclavear line; Trendelenburg position was 20º. The fistulous loop was carefully 
isolated, clipped with Hem-o-lock® clips and removed. Since diverticular disease appeared slight and 
no inflammation signs were evident, colon resection was not performed. We sutured and sinked the 
sigmoid wall; after curettage of the fistula site, the bladder wall was sutured. Fat tissue was placed 
between sigmoid and bladder wall to reduce the risk of fistula recurrence.
Results: Operative time, estimated blood loss, catheterization time, time to flatus and hospital stay 
were respectively 210 minutes, 300 mL, 10 days, 48 h and 8 days. The histological examination sho-
wed colonic inflammatory and necrotic tissue. No complications or fistula recurrence occurred at 54 
months follow-up.
Conclusions: The laparoscopic conservative treatment of colo-vesical fistula is a safe and feasible tech-
nique, in particular when the diverticular disease is limited and the fistula is not due to diverticulitis.

_______________________________________________________________________________
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EDITORIAL COMMENT

Giovanni and colleagues present a a sim-
ple and innovative technique for management of 
select colo-vesical fistulae. This is an important 
addition to the armamentarium available for the 
surgeon dealing with these cases.

A. Karim Kader, MD
Associate Professor

Department of Urology
University of San Diego

San Diego, CA, USA
E-mail: jmthompson@ucsd.edu
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Impacted Anterior Urethral Calculus Complicated by 
a Stone-containing Diverticulum in an Elderly Man: 
Outcome of Transurethral Lithotripsy without Resection 
of the Diverticulum

Tie Zhou, Guanghua Chen, Wei Zhang, Yonghan Peng, Liang Xiao, Chuangliang Xu, Yinghao Sun

Department of Urology, Changhai Hospital, The Second Military Medical University, Shanghai, P. R. China

ABsTRACT
_____________________________________________________________________________

Introduction: The prevalence of lower urinary tract symptoms (LUTS) is about 20% in men aged 40 or abo-
ve. Other than benign prostatic hyperplasia (BPH), urethral diverticulum or calculus is not uncommon for 
LUTS in men. Surgical treatment is often recommended for urethral diverticulum or calculus, but treatment 
for an impacted urethral calculus complicated by a stone-containing diverticulum is challenging.
Materials and Methods: An 82-year-old man had the persistence of LUTS despite having undergone tran-
surethral resection of prostate for BPH. Regardless of treatment with broad spectrum antibiotics and an 
α-blocker, LUTS and post-void residual urine volume (100 mL) did not improve although repeated urinaly-
sis showed reduction of WBCs from 100 to 10 per high power field. Further radiology revealed multiple 
urethral calculi and the stone configuration suggested the existence of a diverticulum. He was successfully 
treated without resecting the urethral diverticulum; and a new generation of ultrasound lithotripsy (EMS, 
Nyon, Switzerland) through a 22F offset rigid Storz nephroscope (Karl Storz, Tuttingen, Germany) was used 
to fragment the stones.
Results: The operative time was 30 minutes and the stones were cleanly removed. The patient was dischar-
ged after 48 hours with no immediate complications and free of LUTS during a 2 years follow-up.
Conclusions: When the diverticulum is the result of a dilatation behind a calculus, removal of the calculus 
is all that is necessary. Compared with open surgery, ultrasound lithotripsy is less invasive with little harm 
to urethral mucosa; and more efficient as it absorbs stone fragments while crushing stones.
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EDITORIAL COMMENT

The video submitted by Zhou et al. address-
ing management of an anterior urethral diverticular 
stone has been revised to the satisfaction of this re-

viewer. The addition of narration and other requested 
details provides a much more informative presen-
tation. It will indeed provide the audience with the 
details necessary to reproduce the case should one 
encounter a similarly interesting clinical scenario.

Erik J. Busby, MD
Uro-oncology

Health System
Greenville, South Carolina, USA

E-mail: ebusby@ghs.org
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Withdraw of the Ureteroscope Causes Fragmented Ureter 
Stones to Disperse

Onder Canguven, Mustafa Boz, Mustafa Bulbul, Ahmet Selimoglu, Selami Albayrak

Urology II Clinics, Kartal Teaching and Research Hospital, Istanbul, Turkey

ABsTRACT
_____________________________________________________________________________

Introduction: Ureteroscopy has improved from the first use of ureteroscope in the 1970’s. Although the 
success rate increased in the last years, (1) new treatment techniques are being developed for impacted 
and large proximal ureter stones (2). Pneumatic lithotripsy has high efficiency with low complication 
rates (2). However, in case of steinstrasse and large (> 1 cm) ureter stones, fragmented small stones 
may obstruct insertion of a ureteroscope after initial lithotripsy. In order to triumph over this issue, 
multiple ureteroscopic passages and manipulations needed for extraction of these small stones by for-
ceps or basket catheters. The overall incidence of stricture was found upto 14.2% when the fragments 
were removed with a grasping forceps or a basket (3). We present our technique to disperse small frag-
mented stones in order to contact non-fragmented rest stone.
Materials and Methods: Ureteral lithotripsy was performed with an 8-9.8F semirigid ureteroscope 
using a pneumatic lithotripter (Swiss LithoClast, EMS, Nyon, Switzerland). The stone was fragmented 
into small pieces as small as 2-3 mm. by pneumatic lithotripter. Eventually, these fragmented stones 
interfered with vision and the lithotripter to get in touch with the rest stone. After fragmenting distal 
part of the large stone, the ureteroscope was pulled back out of ureter. While pulling back, the ope-
rating channel was closed and irrigation fluid was flowing in order not to decrease pressure behind 
the stones. Simultaneously, a person tilted the operating table to about 30º in reverse Trendelenburg 
position. When the ureteroscope was out of ureteral orifice, the operating channel was opened and 
irrigation fluid was stopped. This maneuver aided decreasing pressure in the bladder more rapidly 
in addition to feeding tube. Stone dust and antegrade fluid flow were easily seen out of the ureteral 
orifice. Ureteroscope was re-inserted after 30-60 seconds. While reaching the rest of the stone, small 
stone dust was seen at first. Bigger stones were approximately 3-5 cm distal to the original place of 
the stone. When the non-fragmented rest stone appeared, there were no blocking fragmented stones. 
Insertion of the ureteroscope was easy and we could go on with the lithotripsy procedure.
Conclusions: In comparison to standard position, tilting and rapid decrease in pressure by pulling back 
the ureteroscope made gravity and negative pressure more effective.
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EDITORIAL COMMENT

In the present video, the authors describe a 
technique to promote small ureteral stone fragment 
expulsion using a combination of pressure gradient 
and patient re-positioning (i.e. reverse trendelen-
burg) at time of ureteroscopic stone pneumatic 
lithotripsy. Although this video does not highlight 
a truly novel technologic advancement in ureteral 

stone management, the authors detail technical 
considerations that can not only optimize stone 
fragment expulsion but similarly improve surgical 
proficiency. As we embark in a new era of medical 
and surgical care in which where we are judged 
not only on surgical outcomes as healthcare pro-
viders but as well on our optimized utilization of 
surgical resources, such original technical novel-
ties are to be commended and encouraged.

Philippe E. Spiess, MD
Associate Professor, Department of GU Oncology

Moffitt Cancer Center
Video Section Editor, International Brazilian Journal of Urology

E-mail: philippe.spiess@moffitt.org
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Re: Noninvasive Methods to Evaluate Bladder Obstruction 
in Men
_______________________________________________
Dean S. Elterman, Bilal Chughtai, Richard Lee, Alexis E. Te, Steven A. Kaplan

James Buchanan Brady Department of Urology, Weill Cornell Medical College of Cornell University, New  
York, USA

To the editor,

 Recently, we received the last volume of IBJU which first article is a review entitled “Noninva-
sive methods to evaluate bladder obstruction in men” by D.S. Elterman et al.

 Reading this paper leads to some thoughts.
 Our main concerns are first that from paragraph “Symptoms” to paragraph “Doppler Resistive 
Index”, this paper looks like the paper of M. Belal and P. Abrams “Noninvasive methods of diagnos-
ing bladder outlet obstruction in men. Part 1: Nonurodynamic approach” J Urol 2006; 176: 22-8 
(not referenced by the authors) and second, more important, that the authors have made a mixture 
between two methods the condom method (paragraph Measurement using External Catheter (MEC)) 
and the penile cuff method (paragraph Measurement Using Penile Compression (MUCP)). Some re-
sults about penile cuff method are included in the paragraph external catheter and vice versa.
 About external catheter, the authors mention a good accuracy for weak flow rate while the 
original paper mention a lack of accuracy if the flow rate is lower than 5.4 mL/s (van Mastright et 
al. Development and application of the condom catheter for non-invasive measurement of bladder 
pressure. J Urol 2009; 25: 99-104).
 The description of penile compression given by the authors is (only) that of the cuff deflation 
(Mc Rae et al NAU 1995; 14: 101-114 and Gleason et al. NAU 1997; 16: 93-100) which is not used 
today. The penile cuff method currently used is an inflation-deflation method (C.J. Griffiths et al.); 
after initiation of voiding, a cuff is progressively inflated at a stepwise increment of 10cm H2O to a 
maximum of 200 cm H2O until interruption of the flow. Thus many measurements are possible. The 
surge of flow observed when the cuff is deflated allows calculating a PCR index (see next remark).
 In addition, some non-invasive methods have been forgotten: the Penile Compression and Re-
lease (PCR) from M.P. Sullivan et al. (NAU 1995; 14: 481-3 & NAU 2000; 19: 657-669) allowing 
calculating a PCR index, and the D index of voiding dysfunction from F.A. Valentini et al. (BJU Int 
2008; 101: 995-9) obtained from a modelled analysis of free uroflows.

 An additional concern is the finding of some references errors.
 Reference 40 ascribed to MEC is a study of the penile cuff deflation method. Reference 41 as-
cribed to MEC is a study of the penile cuff inflation-deflation method. These two references are not 
related to the use of a condom.
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REPLY BY ThE AUThORs

We thank the reader for the thoughtful 
comments and the critical review of our manu-
script. In our attempt to consolidate the tech-
niques and review various methods to evaluate 
bladder outlet obstruction there may have been 
confusion and in the description of the tech-
niques of the condom method and penile cuff 
method. As the reader mentions, there is lack 
of accuracy in lower flow rate below 5.4 mL/
sec as described by van Mastright et al. Also, as 
the reader pointed out, we failed to mention the 
penile compression and release described from 
Sullivan et al. It also seems there was an error 
in our reference manager that led to our failure 

to cite M. Belal and P. Abrams. Their review was 
excellent in describing several techniques and 
was fundamental to our understanding of sev-
eral noninvasive methods of measuring bladder 
outlet obstruction. We appreciate the feedback 
on our review and sincerely apologize for our 
oversight on these inaccuracies in these meth-
ods. We look forward in the future to expand 
our investigations of these technologies in a 
broader cohort of men. Also look at potentially 
confounding variables such as obesity and neu-
rogenic bladder dysfunction. Thank you again.

Respectfully,

The authors

 Reference 43 ascribed to MUCP is a study of the condom method and is not related to the Penile 
Compression method.
 The second appearance of Reference 40 (in paragraph MUCP) is an error as differences of height 
between pressure transducer and the cuff are not investigated in that paper. I think that the authors 
mistake the study of Mc Rae et al. for the well known paper of C.J. Griffiths et al. (“A nomogram to 
classify men with lower urinary tract symptoms using flow and noninvasive measurement of bladder 
pressure”. J Urol 2005; 174: 1323-6).

 Due to all these mistakes and inaccuracies, we think that that article must be revised.
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Manuscripts submitted for publication should be 
sent to:

Sidney Glina, M.D, PhD
Editor, International Braz J Urol

by e-mail with attached text fi les and fi gures to: 
submission@brazjurol.com.br

Manuscripts must be written in current En-
glish or Portuguese. Non-native English speakers 
should ask a native specialist in medical English for 
checking the grammar and style. Either American or 
British English may be used but should be consistent 
throughout the manuscript.

A submission letter signed by all authors 
must accompany each manuscript. This letter must 
state that: a)- the paper or portion thereof have not 
been previously published and are not under con-
sideration by another Journal, b)- that all authors 
have contributed to the information or material sub-
mitted for publication, and that all authors have read 
and approved the manuscript, c)- that the authors 
have no direct or indirect commercial fi nancial in-
centive associated with publishing the manuscript, 
d)- that the source of extra-institutional funding, 
specially that provided by commercial companies, is 
indicated, e)- that the study had been reviewed and 
approved by a certifi ed Ethical Board or Committee, 
f)- a non-plagiarism statement ( I (We) declare that 
all material in this assignment is my (our) own work 
and does not involve plagiarism). After accepted for 
publication, the manuscript will become property of 
the International Braz J Urol.

Confl ict of Interest – Any confl ict of inte-
rest, mainly fi nancial agreement with companies 
whose products are alluded to in the paper, must be 
clearly disclosed when submitting a manuscript for 
review. If accepted, a disclosure will be published in 
the fi nal manuscript.

The requirements for authorship and 
the general rules for preparation of manuscripts 
submitted to the International Braz J Urol are in 
accordance with the Uniform Requirements for 
Manuscripts Submitted to Biomedical Journals 
(International Committee of Medical Journal Edi-
tors. Uniform Requirements for Manuscripts Sub-
mitted to Biomedical Journals. Ann Intern Med, 
126: 36-47, 1997). An electronic version of the 
Uniform Requirements is available on various we-
bsites, including the International Committee of 
Medical Journal Editors web site: www.icmje.org.

In response to the concerns of the editors of 
scientifi c medical journals with ethics, quality and 
seriousness of published articles, a Committee on 
Publication Ethics (COPE) was established in 1997 
and a guideline document was published. The Inter-
national Braz J Urol signed, approved, and follows 
the COPE guidelines. The Editor strongly encourages 
the authors to carefully read these guidelines before 
submitting a manuscript (www.publicationethics.
org.uk/guidelines or www.brazjurol.com.br, vol. 26 
(1): 4-10, 2000). 

Peer Review – All submissions are subject 
to editorial review. Typically, each manuscript is 
anonymously forwarded by the Editor to 4 Reviewers 
(at least 2). If the Editor receives confl icting or in-
conclusive revisions, the manuscript is always sent 
to 1 or 2 additional Reviewers before the Editor’s 
decision. If considered necessary by the Editor or 
by the Reviewers, statistical procedures included in 
the manuscript will be analyzed by a statistician. 

 The International Braz J Urol contains six 
sections: Original Article, Review Article, Surgical 
Technique, Challenging Clinical Case, Radiology Page 
and Video Section. The articles should be written in 
Portuguese or English offi cial orthography.

Abbreviations should be avoided, and 
when necessary must be specifi ed when fi rst 
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time mentioned. Unusual expressions may not 
be used. A list of abbreviations must be provided 
at the end of the manuscript. 

Every manuscript submitted to publication 
should have a cover page containing the title, short 
title (up to 50 characters), authors and institution. 
Up to six key words should be provided. These 
words should be identical to the medical subject 
headings (MeSH) that appear in the Index Medi-
cus of the National Library of Medicine (http://
www.nlm.nih.gov/mesh/meshhome.html) .
One of the authors should be designated as cor-
respondent and the complete correspondence 
address, telephone and fax numbers and E-mail 
should be provided. 

If any fi nancial support has been provided, 
the name of the institution should be mentioned.

Original Article: Original articles should 
contain a Cover Page, Abstract, Introduction, 
Materials and Methods, Results, Discussion, Con-
clusions, References, Tables and Legends, each 
section beginning in a separate page and numbe-
red consecutively. Original articles should cover 
contemporary aspects of Urology or experimen-
tal studies on Basic Sciences applied to urology. 
The manuscript text should contain no more than 
2500 words, excluding the Abstract. The number 
of authors is limited to fi ve. References should 
contain no more than 30 citations, including the 
most important articles on the subject. Articles not 
related to the subject must be excluded.

Review Article: Review articles are accep-
ted for publication upon Editorial Board’s request 
in most of the cases. A Review Article is a critical 
and systematic analysis of the most recent publi-
shed manuscripts dealing with a urological topic. 
A State of the Art article is the view and experien-
ce of a recognized expert in the topic. An abstract 
must be provided.

Surgical Technique: These manuscripts 
should present new surgical techniques or instru-

ments and should contain Introduction, Surgical 
Technique, Comments and up to fi ve References. 
An abstract must be provided. At least fi ve cases 
performed with the technique must be included.

Challenging Clinical Case: These ma-
nuscripts should present relevant clinical or 
surgical situations which can bring or consoli-
date our understanding of genesis, natural his-
tory, pathophysiology and treatment of diseases. 
Structure of the articles

Abstract (maximum 200 words) and should 
contain

▪ Main fi ndings: Report case(s) relevant as-
pects

▪ Case(s) hypothesis: Proposed premise subs-
tantiating case(s) description

▪ Promising future implications: Briefl y deli-
neates what might it add? Lines of research that 
could be addressed

Full text (maximum 2000 words):
▪ Scenario: Description of case(s) relevant pre-

ceding and existing aspects;
▪ Case(s) hypothesis and rational: precepts, 

clinical and basic reasoning supporting the case(s) 
hypothesis and the raised scenario. Why is it im-
portant and is being reported?

▪ Discussion and future perspectives: what mi-
ght it add and how does it relate to the current lite-
rature. ‘Take-home message’ - lessons learnt;

▪ Table and/or Figure limits: 2 (plates aggre-
gating multiple images are encouraged) each ex-
ceeding table or fi gure will decrease 250 words of 
the full text;

▪ Number of references: 10-15.

Radiology Page: Will be published upon 
the Section Editor decision.

Video Section: The material must be submit-
ted in the appropriate local, in the Journal’s site, whe-
re all instructions may be found (Video Section link)
Letters to the Editor: The letter should be related 
to articles previously published in the Journal, 
should be useful for urological practice and must 
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not exceed 500 words. They will be published ac-
cording to the Editorial Board evaluation.

ILLUSTRATIONS:

The illustrations should not be sent merged in 
the text. They should be sent separately, in the 
fi nal of the manuscript.

1) The number of illustrations should not exceed 
10 per manuscript.
2) Check that each fi gure is cited in the text.
3) The legends must be sent in a separate page.
4) The legends of histological illustrations should 
contain the histological technique and the fi nal 
magnifi cation.
5) The International Braz J Urol encourages color 
reproduction of illustrations wherever appropriate.
6) All histological illustrations should be sup-
plied in color. 

 
ELECTRONIC SUBMISSION:

1) Do not embed the fi gures in the text, but su-
pply them as separate fi les.
2) For Submitting Photographs Electronically, 
please:
Supply photographs as TIFF (preferable) or JPG 
fi les. The TIFF of JPG should be saved at a re-
solution of 300 dpi (dots per inch) at fi nal size.
If scanned, the photographs should be scanned at 
300 dpi, with 125mm width, saved as TIFF fi le and 
in grayscale, not embed in Word or PowerPoint.
3) For Submitting Line Artwork Electronically 
please note that:
Line drawings must be supplied as EPS fi -
les (give an EPS extension, e.g. Fig01.eps).
Use black text over light to mid grey and 
white text over dark grey or black shades.
Use lower case for all labeling, except for initial 
capitals for proper nouns and necessary mathe-
matical notation. Centre each fi le on the page and 
save it at fi nal size with the correct orientation. 
We recommend a minimum fi nal width of 65 mm, 
but note that artwork may need to be resized and 
relabeled to fi t the format of the Journal.

4) IMPORTANT - Avoid - Do Not

a) DO NOT embed the images in the text; save 
them as a separate fi le 
b) DO NOT supply artwork as a native fi le. Most 
illustration packages now give the option to “save 
as” or export as EPS, TIFF or JPG.
c) DO NOT supply photographs in PowerPoint or 
Word. In general, the fi les supplied in these for-
mats are at low resolution (less than 300 dpi) and 
unsuitable for publication. 
d) DO NOT use line weights of less than 0.25 point 
to create line drawings, because they will nor 
appear when printed.

TABLES: The tables should be numbered with Ara-
bic numerals. Each table should be typed on a sin-
gle page, and a legend should be provided for each 
table. Number tables consecutively and cites each 
table in text in consecutive order.
REFERENCES: The References should be numbered 
following the sequence that they are mentioned in 
the text. The references should not be alphabeti-
zed. They must be identifi ed in the text with Ara-
bic numerals in parenthesis. Do not include unpu-
blished material and personal communications in 
the reference list. If necessary, mention these in 
the body of the text. For abbreviations of jour-
nal names refer to the “List of Journals Indexed 
in Index Medicus” (http://www.nlm.nih.gov). The 
authors must present the references according to 
the following examples; the names of all authors 
must be included; when exist more than six au-
thors, list the fi rst six authors followed by et al. 
The initial and the fi nal pages of the reference 
should be provided:

Papers published in periodicals: 

▪ Paterson RF, Lifshitz DA, Kuo RL, Siqueira Jr TM, 
Lingeman JE: Shock wave lithotripsy monotherapy 
for renal calculi. Int Braz J Urol. 2002; 28:291-301.
▪ Holm NR, Horn T, Smedts F, Nordling J, de la 
Rossete J: Does ultrastructural morphology of 
human detrusor smooth muscle cell characterize 
acute urinary retention? J Urol. 2002; 167:1705-9.
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Books:
▪ Sabiston DC: Textbook of Surgery. Philadelphia, 
WB Saunders. 1986; vol. 1, p. 25.

Chapters in Books:
▪ Penn I: Neoplasias in the Allograft Recipient. In: 
Milford EL (ed.), Renal Transplantation. New York, 
Churchill Livingstone. 1989; pp. 181-95.

The Int Braz J Urol has the right of reject 
inappropriate manuscripts (presentation, number 
of copies, subjects, etc.) as well as proposes mo-
difi cations in the original text, according to the 
Referees’ and Editorial Board opinion.

THE EDITORS SUGGEST THE AUTHORS 
TO OBSERVE THE FOLLOWING GUIDELINES 
WHEN SUBMITTING A MANUSCRIPT:

The Ideal Manuscript may not exceed 
2500 words.

The Title must be motivating, trying to 
focus on the objectives and content of the ma-
nuscript.

Introduction must exclude unnecessary 
information. It should briefl y describe the reasons 
and objective of the paper.

Materials and Methods should describe 
how the work has been done. It must contain su-

ffi cient information to make the study reproduci-
ble. The statistical methods have to be specifi ed.

The Results should be presented using 
Tables and Figures whenever possible. Excessive 
Tables and Figures must be avoided. The tables 
should not be repeated on the text.

The Discussion must comment only the re-
sults of the study, considering the recent literature. 

Conclusions must be strictly based on the 
study fi ndings.

References should contain no more than 
30 citations, including the most important articles 
on the subject. Articles not related to the subject 
must be excluded.

The Abstract must contain up to 250 words 
and must conform to the following style: Purpose, 
Materials and Methods, Results and Conclusions. 
Each section of the manuscript must be synthe-
sized in short sentences, focusing on the most 
important aspects of the manuscript. The authors 
must remember that the public fi rstly read only 
the Abstract, reading the article only when they 
fi nd it interesting. 

NOTE:
Recent issues of the International Braz J Urol must 
be observed concerning the presentation form of 
the manuscript.
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The authors should observe the following checklist before submitting a manuscript 
to the International Braz J Urol

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

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

� Abbreviations were avoided and are defi ned when fi rst used and are consistent throughout the text.

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

� Normal laboratory values are provided in parenthesis when fi rst used.

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

� The staining technique and the fi nal magnifi cation were provided for all histological illustrations. The histological illustra-
tions are supplied in color.

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

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

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

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

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

� Confl ict of Interest – Any confl ict of interest, mainly fi nancial agreement with companies whose products are alluded to in 
the paper, is clearly disclosed in the manuscript.

� Check that each fi gure is cited in the text. The illustrations are not merged in the text.

� The photographs are supplied as TIFF or JPG fi les and saved at a resolution of 300 dpi (dots per inch) at fi nal size.

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

� A list of abbreviations is provided.
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