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Figure 1 - (A) Maximum PSA decline and (B) Timing of maximum PSA decline (post-HIFU 
nadir) and timing of PSA failure for individual patients treated with salvage HIFU.
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EDITORIAL
IN ThIS ISSuE

The March-April 2018 issue of the International Braz J Urol presents original con-
tributions with many interesting papers in different fields: BPH, Renal stones, Prostate 
Cancer, Renal Cell Carcinoma, Bladder Cancer, Uretrhal Strictures, Prostatitis, Urinary 
Incontinence, Urinary Tract Infections, Ureteropelvic Junction Obstruction, Laparoscopy 
and Renal Anomalies. The papers come from many different countries such as Brazil, 
USA, Turkey, China, Italy, Lebanon, Argentina, Spain, Canada, Thailand and India, and 
as usual the editor´s comment highlights some papers. We decided to comment the paper 
about a very interesting topic: The treatment of the lower pole stones.

Doctor Ozgor and collegues from Turkey performed on page 314 an interesting 
study about the management of 10-20 millimeter lower pole renal stone. The authors 
studied 241 patients with 10-20 millimeter lower pole stone (LPS) treated with litho-
tripsy (SWL) - 113 patients and flexible ureterorenoscopy (f-URS) - 128 patients. The 
authors analyzed the medium term follow-up results of these procedures. The stone-free 
rate was 77.9% (88/113 patients) for the SWL group and 89% (114/128 patients) for the 
f-URS group (p=0.029). Stone recurrence was detected in 28 (35.4%) patients in SWL 
group and in 17 (17.2%) patients in f-URS group (p=0.009). Stone types and 24 hour 
urine sample results were similar between groups (p=0.123 vs p=0.197, respectively). 
Multivariate regression analysis revealed that f-URS procedure and absence of abnor-
mality in 24 hour urine analysis significantly decreased stone recurrence in medium 
term follow-up (p=0.001 and p<0.001, respectively). The authors concluded that patients 
which underwent f-URS for LPS, faced less stone recurrence, independent from diet re-
gimen and metabolic evaluation in medium term follow-up.

This paper is very interesting but the authors do not analyze the anatomic fac-
tors of the lower pole in the two groups studied. The lower pole stones can be treated 
through the ESWL, FUR, and percutaneous nephrolithotripsy (1). The anatomical aspects 
of the lower pole, especially considering distribution of calices, the angle between the 
infundibulum and the renal pelvis, the length of the infundibulum and the diameter of 
the calices are crucial to determining the success of each type of chosen treatment (2-
6). The classification of the renal collector system is in accordance to the distribution 
of calices in the mid-kidney area as it is well accepted in the reference literature (7, 
8) and recent papers shows that the collector system with kidney midzone drained by 
crossed calices presented the lower rate of accessibility during FUR (9-11). Knowledge of 
the anatomy of the renal collector system has great importance for the strategy of the 
surgeon during the FUR and ESWL. Several studies in the referenced literature correlate 
anatomical parameters such as LIP, the length and width of the lower infundibulum as 
prognostic factors for the success of the procedure (2-8). In a recent study, it was shown 

Lower pole renal stone: flexible ureteroscopy or 
shockwave lithotripsy? The anatomy is the key
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that patients with a high infundibular length or a very acute LIP have a greater chance 
of requiring a second procedure but without influence on the rate of complications (5).

Patients with unfavorable anatomical factors have lower rates of success in FUR 
and ESWL, so we always need to study the anatomical aspects of the lower pole before 
the treatment of lower pole stones.
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BPh treatment: laser for everyone | Opinion: YES
Carlos A. R. Sacomani 1, Ricardo Vita Nunes 2
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During the past decades, transurethral resection of the prostate (TURP) has been the gold-
-standard procedure for surgical treatment of benign prostatic hyperplasia (BPH) and became the 
second most common surgery in men in the Western world (1). A number of other techniques 
were developed through the years, trying to replace TURP, including vaporization, microwave 
thermotherapy, transurethral needle ablation (TUNA) and various types of laser therapies. The 
rational of looking for new therapies for BPH lies on the intention of delivering the same results 
with less complications and adequate length of stay at the hospital or even as an outpatient pro-
cedure. Indeed, morbidity and mortality following TURP are continuous issues. Reich et al. (2) 
evaluated 10,654 patients that underwent TURP in state of Bavaria, Germany. The cumulative 
short-term morbidity rate was 11.1%. The most important complications were failure to void, sur-
gical revision, bleeding, urinary tract infections and TURP syndrome. Rassweiler et al. (3) showed 
decreasing complication rates in a review conducted from 1989 to 2005. Bipolar TURP emerged 
as a significant evolution in the last years, especially because saline solution can avoid TURP 
syndrome and enables a greater volume of tissue resection However, Skolarikos et al. (4) recently 
showed similar results in safety and efficacy comparing monopolar and bipolar TURP, with the 
same possible complications throughout the years.

 In the other hand, various techniques of lasers were compared to TURP. Currently, hol-
mium laser (HoLEP) and Greenlight are two of the most common used. Greenlight was released 
in 2006 and improved from 80W to 180W output (5). The GOLIATH study (6) compared Green-
light (GL) 180W with TURP (Monopolar and Bipolar) and considered Gl non-inferior to TURP 
in terms of International Prostate Symptom Score (IPSS), Qmax and proportion of patients free 
of complications. However, early reinterventions were lower in the GL group. These data clearly 
show GL has the same efficacy as TURP in relieving the symptoms and obstruction, but with 
the advantage of less early postoperative problems (Clavien III complication) (7). Stone et al. (8) 
also described good results in patients with prostate size greater than 150mL (median 202mL). 
Performing TURP in such individuals remains challenging. 

 HoLEP is an enucleation technique and has the largest number randomized control trials 
available comparing TURP and open prostatectomy. A meta-analysis conducted recently de-
monstrated similar efficacy outcomes of bipolar TURP and photovaporization and better results 
than monopolar TURP (9). Gilling et al. (10) also described long-term results (mean 7.6 years). 
Although, HoLEP requires morcellation to retrieve the prostate tissue and needs a learning curve 
of 40 to 60 cases, it emerges as a novel widespread used procedure for surgical treatment of 
BPH. HoLEP success has been reproduced in a number of studies (11). Recently, some authors 
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Benign prostate enlargement (BPE) is a highly prevalent pathology (1). The main 
consequence of BPE is Bladder Outlet Obstruction (BOO). Patients with BOO may be bothe-
red by voiding lower urinary tract symptoms (LUTS). Those men with BOO and significant 
LUTS which did not respond to clinical approaches may be candidate to surgical procedu-
res. In patients with prostate volume inferior to 80-100 grams, monopolar transurethral 
resection of prostate (TURP) has been considered the gold standard for decades. The Ame-
rican Urological Association (AUA) considered TURP as standard treatment for BPH (2) 
and The European Urological Association considered TURP “the treatment of choice” for 
prostates sized 30 to 80 cm3 (3).

 In the past years, a wide range of innovative transurethral procedures have chal-
lenged the supremacy of this standard surgical option (4). These alternative transurethral 
procedures embrace all laser therapies, encompassing the various types of lasers and mo-
dalities of prostatic tissue ablation (enucleation, vaporization, and resection) and bipolar 
devices permitting bipolar TURP (5-7). Many of the “innovative” techniques at their time, 
such as trans-rectal high intensity focused ultrasound, visual laser ablation and transure-
thral needle ablation, claimed good results and did not survive to test of the time (8, 9).

 TURP has been shown to be cost-effective, efficient, durable and with well-defined 
long-term complications and re-treatment rates (10). A large prospective multicenter stu-
dy, including 10,654 men, who underwent TURP described a mortality rate of 0.10% and 
the cumulative short-term morbidity rate of 11.1% (11). Complications of TURP include 
failure to void (4.5% to 5.8%), surgical revision (1.1% to 5.6%), urinary tract infection 
(3.6% to 4.2%), bleeding which requires transfusions (2.0% to 2.9%) and TUR syndrome 
(0.8% to 1.4%) (11, 12). By using bipolar TURP, TUR syndrome has been overpassed. The 
bipolar TURP is performed with saline solution, which has improved safety, allow longer 
resection time and can reduce TUR syndrome, catheter time and length of hospital stay 
(13). Furthermore, in skilled hands bipolar TURP can be performed in prostate glands big-
ger than 80-100 grams.

 Many endoscopic technologies have been proposed to replace TURP as the new stan-
dard reference. There has been a rise in the use of minimally invasive surgical therapy (14). 
Emerging laser treatments that deserve consideration in this debate are Holmium laser enucle-
ation of the prostate (HoLEP) and photoselective laser vaporization of the prostate (PVP).

 There are some trials comparing HoLEP and TURP (15-18). With mean follow-
-up range of 1 to 3 years, HoLEP demonstrated similar functional results to TURP when 
considering International Prostate Symptom Score [IPSS], quality of life score [QOL], and 
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maximum flow rate [Qmax]. However, Ho-
LEP operation time was significantly longer 
in all trials with almost twice the time of 
TURP in one trial (15). On the other hand, 
HoLEP can be used as an alternative to open 
prostatectomy in large prostates (19). It has 
been demonstrated that HoLEP presented si-
milar functional results, reduced catheteriza-
tion time, hospital stay, and less blood loss 
than open prostatectomy for large prostates 
treatment in two years follow-up (20). Ca-
theter duration, hospital-stay and blood loss 
were in favour of HoLEP in two meta-analy-
sis (12, 21). Urgency symptoms were more 
pronounced after HoLEP compared to TURP 
in one meta-analysis (5.6 vs. 2.2%) (12). Bla-
dder injury during morcellation and postpo-
ned morcellation due to equipment failure 
are reported complications with HoLEP.

 The learning curve with HoLEP is a 
great challenge. Shah et al. described the le-
arning curve of approximately 50 cases (22). 
Cost is another important issue, particular-
ly in developing countries. The increase in 
costs are related to the requirement of spe-
cific 100W laser, fibers and morcellator need 
for HoLEP.

 Photoselective laser vaporization of 
the prostate (PVP) uses 532-nm lasers (80-
W potassium-titanyl-phosphate [KTP], Gre-
enLight, AMS, Minnetonka, MN) or 120-W 
lithium borate (LBO) and GreenLight XPS 
180W (GL-XPS) (23). It was initially propo-
sed as an alternative to TURP in anticoa-
gulated patients. As opposed to HoLEP, the 
learning curve of PVP is shorter (24). One 
inherent limitation of PVP is the absence of 
tissue diagnosis.

 Horasanli et al. showed that imme-
diate outcomes were significantly better in 
PVP than TURP with reduced time of pos-
toperative catheterization (3.9±1.2 days and 
1.7±0.8 days, P<0.05) and shorter length 
of stay (4.8±1.2 days versus 2±0.7 days, 
P<0.05). On the other hand, functional im-
provement (IPSS, Qmax and post-void resi-
dual) was significantly worst in PVP, even 
with shorter follow-up. Operating room ti-

mes were also significantly longer for PVP 
(87 vs. 51 minutes) (25). A meta-analysis 
showed increased dysuria comparing PVP, 
M-TURP and B-TURP (8.5% vs. 0.8% vs. 
0%) and increased postoperative urinary 
tract infections comparing PVP, M-TURP 
and B-TURP (12% vs. 4.1 vs. 2.6%) (12). We 
observe that dysuria may be a significant 
problem in some patients submitted to gre-
en laser surgery. Such problem is minimized 
in trials, but it is a very common bothering 
complain and sometimes may last for over 
three months.

 In a randomized controlled trial 
comparing PVP and open prostatectomy in 
large glands (average 93 vs. 96mL), surgical 
room times were significantly longer for PVP 
(80 vs. 50 minutes) with similar Qmax and 
IPSS scores, but inferior QOL score in those 
patients submitted to PVP at the 18-mon-
th follow-up (26). Similarly to HoLEP, cost 
is an issue for PVP/GreenLight laser. Lasers 
devices are very expensive and fibers are 
disposable. There are no other usages for 
this equipment. A trial published on Indian 
Journal of Urology in 2009, consider that la-
sers are unreasonable for treatment of BPH, 
particularly in developing countries, due to 
costs, unproven long-term durability, steep 
learning curve and lack of advantages over 
TURP (27).

 We agree with Ahyai et al. (12) 
that the individual patient’s clinical profile 
should be carefully assessed to identify the 
most appropriate transurethral technique to 
manage BOO. Lasers are not appropriate to 
all patients. There is not single approach for 
everyone, but a specific patient for each ap-
proach. None of the above mentioned the-
rapies are adequate to everyone. We believe 
that urologists managing symptomatic BPE 
should be familiar with all above described 
techniques to be able to judge the best op-
tion for each patient. Thus, the surgical ap-
proach should be planned based on patient’s 
performance status, use of anticoagulants, 
prostate volume, personal expectations and 
surgeon experience.



217

REFERENCES

1. Gratzke C, Bachmann A, Descazeaud A, Drake MJ, 
Madersbacher S, Mamoulakis C, et al. EAU Guidelines 
on the Assessment of Non-neurogenic Male Lower 
Urinary Tract Symptoms including Benign Prostatic 
Obstruction. Eur Urol. 2015;67:1099-109.

2. Roehrborn CG, McConnell JD, Barry MJ, et al. AUA 
Guideline on the management of benign prostatic 
hyperplasia. 2010. <available at. www.auanet.org/
documents/education/clinical-guidance/Benign-
Prostatic-Hyperplasia.pdf>

3. de la Rosette JJ, Alivizatos G, Madersbacher S, 
Perachino M, Thomas D, Desgrandchamps F, et al. 
EAU Guidelines on benign prostatic hyperplasia 
(BPH). Eur Urol. 2001;40:256-63; discussion 264. 

4. Madersbacher S, Marberger M. Is transurethral 
resection of the prostate still justified? BJU Int. 
1999;83:227-37.

5. Malek RS, Kuntzman RS, Barrett DM. Photoselective 
potassium-titanyl-phosphate laser vaporization of the 
benign obstructive prostate: observations on long-
term outcomes. J Urol. 2005;174(4 Pt 1):1344-8.

6. Peterson MD, Matlaga BR, Kim SC, Kuo RL, Soergel 
TM, Watkins SL, et al. Holmium laser enucleation of 
the prostate for men with urinary retention. J Urol. 
2005;174:998-1001.

7. Barber NJ, Muir GH. High-power KTP laser 
prostatectomy: the new challenge to transurethral 
resection of the prostate. Curr Opin Urol. 2004;14:21-
5.

8. Schatzl G, Madersbacher S, Lang T, Marberger M. 
The early postoperative morbidity of transurethral 
resection of the prostate and of 4 minimally invasive 
treatment alternatives. J Urol. 1997;158:105-10.

9. Schatzl G, Madersbacher S, Djavan B, Lang T, 
Marberger M. Two-year results of transurethral 
resection of the prostate versus four ‘less invasive’ 
treatment options. Eur Urol. 2000;37:695-701.

10. Mebust WK, Holtgrewe HL, Cockett AT, Peters 
PC. Transurethral prostatectomy: immediate and 
postoperative complications. A cooperative study of 
13 participating institutions evaluating 3,885 patients. 
J Urol. 1989;141:243-7.

11. Reich O, Gratzke C, Bachmann A, Seitz M, Schlenker 
B, Hermanek P, et al. Morbidity, mortality and early 
outcome of transurethral resection of the prostate: a 
prospective multicenter evaluation of 10,654 patients. 
J Urol. 2008;180:246-9.

12. Ahyai SA, Gilling P, Kaplan SA, Kuntz RM, 
Madersbacher S, Montorsi F, et al. Meta-analysis of 
functional outcomes and complications following 
transurethral procedures for lower urinary tract 
symptoms resulting from benign prostatic 
enlargement. Eur Urol. 2010;58:384-97.

13. Mamoulakis C, Ubbink DT, de la Rosette JJ. Bipolar 
versus monopolar transurethral resection of the prostate: 
a systematic review and meta-analysis of randomized 
controlled trials. Eur Urol. 2009;56:798-809.

14. Yu X, Elliott SP, Wilt TJ, McBean AM. Practice 
patterns in benign prostatic hyperplasia surgical 
therapy: the dramatic increase in minimally invasive 
technologies. J Urol. 2008;180:241-5.

15. Wilson LC, Gilling PJ, Williams A, Kennett KM, 
Frampton CM, Westenberg AM, et al. A randomised 
trial comparing holmium laser enucleation versus 
transurethral resection in the treatment of prostates 
larger than 40 grams: results at 2 years. Eur Urol. 
2006;50:569-73.

16. Kuntz RM, Ahyai S, Lehrich K, Fayad A. Transurethral 
holmium laser enucleation of the prostate versus 
transurethral electrocautery resection of the 
prostate: a randomized prospective trial in 200 
patients. J Urol. 2004;172:1012-6.

17. Montorsi F, Naspro R, Salonia A, Suardi N, Briganti 
A, Zanoni M, et al. Holmium laser enucleation versus 
transurethral resection of the prostate: results from 
a 2-center, prospective, randomized trial in patients 
with obstructive benign prostatic hyperplasia. J 
Urol. 2004;172(5 Pt 1):1926-9.

18. Gupta N, Sivaramakrishna, Kumar R, Dogra PN, Seth 
A. Comparison of standard transurethral resection, 
transurethral vapour resection and holmium laser 
enucleation of the prostate for managing benign 
prostatic hyperplasia of >40 g. BJU Int. 2006;97:85-9.

19. Kuntz RM, Lehrich K, Ahyai S. Does perioperative outcome 
of transurethral holmium laser enucleation of the prostate 
depend on prostate size? J Endourol. 2004;18:183-8.

20. Naspro R, Suardi N, Salonia A, Scattoni V, Guazzoni 
G, Colombo R, et al. Holmium laser enucleation of 
the prostate versus open prostatectomy for prostates 
>70 g: 24-month follow-up. Eur Urol. 2006;50:563-8.

21. Tan A, Liao C, Mo Z, Cao Y. Meta-analysis of holmium 
laser enucleation versus transurethral resection of 
the prostate for symptomatic prostatic obstruction. 
Br J Surg. 2007;94:1201-8.

22. Shah HN, Mahajan AP, Sodha HS, Hegde S, Mohile 
PD, Bansal MB. Prospective evaluation of the 
learning curve for holmium laser enucleation of the 
prostate. J Urol. 2007;177:1468-74.

23. Bouchier-Hayes DM, Van Appledorn S, Bugeja P, 
Crowe H, Challacombe B, Costello AJ. A randomized 
trial of photoselective vaporization of the prostate 
using the 80-W potassium-titanyl-phosphate laser 
vs transurethral prostatectomy, with a 1-year follow-
up. BJU Int. 2010;105:964-9.

24. Seki N, Nomura H, Yamaguchi A, Naito S. Evaluation 
of the learning curve for photoselective vaporization 
of the prostate over the course of 74 cases. J 
Endourol. 2008;22:1731-5.



218

Fernando G. Almeida, MD, PhD
Depart. de Disf. Urin., Urol. Fem. e Urodinâmica

Universidade Federal de São Paulo,  UNIFESP, Escola 
Paulista de Medicina, São Paulo, SP, Brasil

E-mail: fernandourologia@hotmail.com

25. Horasanli K, Silay MS, Altay B, Tanriverdi O, Sarica K, 
Miroglu C. Photoselective potassium titanyl phosphate 
(KTP) laser vaporization versus transurethral resection of 
the prostate for prostates larger than 70 mL: a short-term 
prospective randomized trial. Urology. 2008;71:247-51.

26. Skolarikos A, Papachristou C, Athanasiadis G, 
Chalikopoulos D, Deliveliotis C, Alivizatos G. Eighteen-
month results of a randomized prospective study 
comparing transurethral photoselective vaporization with 
transvesical open enucleation for prostatic adenomas 
greater than 80 cc. J Endourol. 2008;22:2333-40.

27. Gupta NP, Anand A. Lasers are superfluous for the 
surgical management of benign prostatic hyperplasia in 
the developing world. Indian J Urol. 2009;25:413-4.



REVIEW ARTICLE

219

Efficacy of targeted therapy for advanced renal cell 
carcinoma: A systematic review and meta-analysis of 
randomized controlled trials
_______________________________________________
Chao Wei 1, 2, Shen Wang 1 ,2, Zhangqun Ye 1, 2, Zhiqiang Chen 1, 2

1 Department of Urology and 2 Institute of Urology, Tongji Hospital, Tongji Medical College, Huazhong 
University of Science and Technology, Wuhan, China 

ABSTRACT         ARTICLE INFO______________________________________________________________     ______________________

We conducted a systematic review and meta-analysis of the literature on the efficacy 
of the targeted therapies in the treatment of advanced RCC and, via an indirect com-
parison, to provide an optimal treatment among these agents. A systematic search of 
Medline, Scopus, Cochrane Library and Clinical Trials unpublished was performed up 
to Jan 1, 2015 to identify eligible randomized trials. Outcomes of interest assessing a 
targeted agent included progression free survival (PFS), overall survival (OS) and ob-
jective response rate (ORR). Thirty eligible randomized controlled studies, total twenty-
fourth trails (5110 cases and 4626 controls) were identified. Compared with placebo 
and IFN-α, single vascular epithelial growth factor (receptor) tyrosine kinase inhibitor 
and mammalian target of rapamycin agent (VEGF(r)-TKI & mTOR inhibitor) were as-
sociated with improved PFS, improved OS and higher ORR, respectively. Comparing 
sorafenib combination vs sorafenib, there was no significant difference with regard to 
PFS and OS, but with a higher ORR. Comparing single or combination VEGF(r)-TKI 
& mTOR inhibitor vs BEV + IFN-α, there was no significant difference with regard 
to PFS, OS, or ORR. Our network ITC meta-analysis also indicated a superior PFS of 
axitinib and everolimus compared to sorafenib. Our data suggest that targeted therapy 
with VEGF(r)-TKI & mTOR inhibitor is associated with superior efficacy for treating 
advanced RCC with improved PFS, OS and higher ORR compared to placebo and IFN-α. 
In summary, here we give a comprehensive overview of current targeted therapies of 
advanced RCC that may provide evidence for the adequate targeted therapy selecting.

INTRODUCTION

Renal cell carcinoma (RCC) accounts for 
about 85% of kidney cancers (1), and approxi-
mately 25-30% of patients present with advanced 
RCC, which is defined as metastatic and/or un-
resectable disease (2). Metastatic renal-cell carci-
noma (mRCC) has always been one of the most 
drug-resistant malignancies (3) and the 5-year 
survival rates remain low at only around 10% 

and had not improved by 2008 on the basis of 
the National Cancer Data Base (NCDB) (4). Over 
the past two decades, immunomodulating drugs 
such as interferon-α (IFN) have been the standard 
first-line mRCC treatment (5), and have been con-
sidered the standard comparator in clinical trials 
(6). Recent advances through a better understan-
ding of the molecular mechanisms involved in the 
pathogenesis of RCC have resulted in the develo-
pment of drugs that target angiogenesis by either 
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directly inhibiting vascular endothelial growth 
factor (VEGF)-mediated signalling or indirectly 
by inhibiting the mammalian target of rapamycin 
downstream (7). Compared with previously avai-
lable treatment options, novel targeted therapies 
are now providing effective and manageable tre-
atment for patients with advanced RCC with better 
tolerability (8). However, these targeted therapies 
are currently competing to be the primary choice 
for the first-line therapy of mRCC patients presen-
ting a good or intermediate prognosis. As a con-
sequence of the paucity of head-to-head data with 
other treatments, it is not possible to directly com-
pare the efficacy of the targeted agents. Hence, 
in the absence of direct head-to-head comparison, 
there is a need for appropriate meta-analysis and 
valid indirect comparison assessment (9). As the 
optimal treatment algorithm for the management 
of advanced RCC remains to be determined, the 
aim of the current systematic review and meta-
-analysis was to demonstrate the clinical efficacy 
of different targeted treatments for the manage-
ment of patients with advanced RCC and use in-
direct comparisons to provide an optimal option 
among these agents.

MATERIALS AND METHODS

Literature search and study selection
 A systematic search of the electronic da-

tabases, including Medline, Scopus and Cochrane 
Library was performed to identify trials on the tar-
geted therapies of advanced RCC up to January 1, 
2015 which was when the search was completed. 
The strategy consisted of searching for publica-
tions using key terms related to the target dru-
gs (e.g., agents’ names) and various terms used 
to describe renal cancer included renal cancer or 
renal tumor or renal neoplasm or renal carcino-
ma. We also sought unpublished studies through 
‘‘clinicaltrials.gov’’. No temporal, regional, publi-
cation status or language restrictions were set. In 
addition, a full manual search of the references in 
each relevant article was also conducted.

Inclusion criteria and exclusion criteria
 We included any randomized clinical trial 

evaluating the therapeutic efficacy of VEGF(r)-TKI 

bevacizumab, sorafenib, sunitinib, pazopanib, ti-
vozanib, or cediranib and the mTOR inhibitor tem-
sirolimus, everolimus for the treatment of mRCC. 
Studies had to evaluate one of the study drugs 
combination or monotherapy with a control inter-
vention. We included trials involving patients of 
any age, sex, or mRCC stage. We excluded phar-
macokinetic studies, nonrandomized evaluations, 
animal studies and laboratory studies.

Data extraction and outcomes of interest
 Two reviewers (H.B.X. and P.J.L.) extracted 

independently the following data including: first 
author, year of publication, trial name, trial phase, 
published journal, prior therapy, the intervention 
and comparator agents, number of patients and 
outcomes of interest. All disagreements about eli-
gibility were resolved by a third reviewer (H.X.) 
by discussion until a consensus was reached. Our 
primary outcome was PFS, the most consistently 
reported endpoint. Key secondary effectiveness 
outcomes included OS, ORR by RECIST (Response 
Evaluation Criteria in Solid Tumors) criteria, and 
patient-reported outcomes.

Study quality and level of evidence
 The quality appraisal of included studies 

was analyzed using the Jadad scale (10). Two re-
viewers (H.B.X. and ZhL.X.) independently asses-
sed the quality of the studies and disagreement 
was resolved by consensus.

HR pooled
 Hazard ratios (HRs) and 95% confidence 

intervals (CIs) were used to estimate the impact of 
targeted therapies on PFS and OS. A combined HR 
>1 implied a worse survival, and it was considered 
statistically significant if 95% CI for the combined 
HR did not overlap 1. For the studies in which HR 
was not given directly, the published data and fi-
gures from original papers were used to calculate 
the HR according to the methods described by Par-
mar et al (11). The O-E and variance were calculated 
from the reported data directly by HR and its 95% 
CI or indirectly by log-rank P value with number of 
events, or data reading from Kaplan-Meier survival 
curve. All P values are two-tailed with a signifi-
cant level at 0.05. Kaplan-Meier curves were read 
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by Engauge Digitizer version 4.1 (http://digitizer.
sourceforge.net/) (12). This work was performed by 
two independent persons to reduce inaccuracy in 
the extracted survival rates. Discrepancies in these 
articles were resolved by discussion.

Indirect treatment comparison
 Standard indirect comparison methods 

were applied to independent review PFS data of 
the randomized trials, to indirect treatment com-
parison (ITC) HR with 95% CI. If there are two 
agents and both have been compared to another, 
indirect comparison was enabled by the common 
comparator arms. The ITC of PFS outcomes uses the 
most widely applied indirect comparison method 
by Bucher et al. (13). The PFS HRs of eligible RCTs 
were selected as the preferred outcome for the ITC, 
as this effect measure accounts for censoring and 
incorporates time to event information (Table-1) 
(14). Each trial PFS outcomes which present the 
highest quality data based on independent central 
review assessment were also selected as the basis 
of the ITC (Table-2). For example, trial TARGET and 
NCT00079612 reported the comparison between So-
rafenib and placebo, while trial RECORD-1 reported 
Everolimus vs placebo, as Everolimus and Sorafenib 
have been compared to placebo, ITC was enabled 
by the common placebo control arms. As shown 
in Supplementary protocol designs (Appendix), for 
the trails such as TARGET and RECORD-1 in whi-
ch patient characteristics, enrolment criterion, and 
study measurements are comparable, but not iden-
tical, ITC was conducted and the other ITCs were 
also carried according to this protocol. All calcula-
tions have been performed by our advanced setting 
program in Excel 2007 (Microsoft Office). The ITC 
calculations can also be reperformed using the ITC 
tool available from Wells et al. which ensures ma-
ximum transparency (15). We did not perform an 
indirect comparison of the effect of interventions 
on OS data because there was a lack of final OS 
data reported in the studies analyzed and because of 
uncertainty regarding post study medication usage.

Statistical analysis

 We performed the meta-analysis by using 
the Review Manager Software (RevMan 5.1, Co-

chrane Collaboration, Oxford, UK). χ2 and I2 sta-
tistics were used directly to examine the hetero-
geneity between each study. By heterogeneity test, 
if I2<50%, we select the fixed-effect model, and 
if not, a random-effect model was used. We used 
HR, risk ratio (RR) and their CIs to evaluate the 
relationship between the targeted therapies and 
survival and ORR in advanced RCC, respectively. 
To test the publication bias, we used the RevMan 
5.1 statistical software to make the funnel plot. 
P<0.05 was considered as significant difference.

RESULTS

Characteristics of included studies and study 
quality

 Thirty eligible randomized controlled 
studies, total twenty-four trails (5110 cases and 
4626 controls) were identified (Figure-1). 19 stu-
dies were Phase III, international, multicenter, 
randomized clinical trials; and 11 studies were 
Phase II trials. There were 10 placebo control 
RCTs and 7 control RCTs. 4 studies compared 
combination vs monotherapy, 6 studies conduc-
ted comparison between single VEGF(r)-TKI & 
mTOR inhibitor and 5 studies performed com-
parison between combined treatments. First au-
thor, year of publication, trial name, trial phase, 
published journal, prior therapy, the interven-
tion and comparator agents, number of patients 
and outcomes of interest were extracted indivi-
dually from each study and listed on Table-2. 
We utilized the Jadad scale to assess the quality 
of every study included in our meta-analysis. 
Above the 30 RCTs (16-45) twenty-four studies 
(16-23, 25, 26, 28, 45) scored a 5 because the 
description of randomization and technique was 
adequate. By contrast, the other six studies (24, 
27, 30, 33, 35, 36) scored a 3 on the Jadad scale 
because the description of double-blind or the 
method of blinding was inappropriate (Sup-
plementary Table-1). In addition, according to 
Jadad scale and Oxford Centre for Evidence-
-based Medicine Levels of Evidence, we judged 
the strength of evidence of every study included 
in our meta-analysis to be Ⅰb. Also, the effec-
tiveness outcomes including PFS, OS, ORR and 
pooled HR were extracted in Table-2.



ibju | TargeTed Therapy for advanced renal cell carcinoma

222

Table 1 - Pooled outcomes of included randomized trials.

Trail
PFS, months
(Int vs. Con)

HR (95% CI) P ORR % P OS, months (Int vs. Con) HR (95% CI) P

vEGF(r)-TKI & mTOR inhibitor vs placebo  

NCT00019539 (16) 4.8/2.5 0.43 (0.26-0.72) <0.0001 10 vs 0 ns nr 0.84(0.58-1.22) ns

NCT00079612 (17) 5.5/1.4 0.42 (0.20-0.91) 0.009 nr nr nr nr nr

TARGET (18, 19) 5.5/2.8 0.51 (0.43-0.60) <0.0001 2 vs 0 ns 17.8/15.2 0.88(0.74-1.04) 0.146

VEG 105192 (20-22) 9.2 (7.4-12.9)/4.2 (2.8-4.2) 0.46 (0.34-0.62) <0.0001 30 vs 3 <0.0001
22.9 (19.9-25.4)/20.5

(15.6-27.6)
0.91 (0.71-1.16) 0.224

NCT00502307 (23) 10.3 (8.1-21.2)/3.3 (1.8-8.0) 0.55 (0.33-0.91) 0.01 nr nr, nr nr nr

NCT00423332 (24) 12.1/2.76 0.45 (0.26-0.78) 0.017 34 vs 5.56 nr nr nr nr

RECORD-1 (25) 4.0 (3.7-5.5)/1.9 (1.8-1.9) 0.30 (0.22-0.40) <0.0001 1 vs 0 ns NA/8.8 (7.9-NA) 0.83(0.50-1.37) 0.23

vEGF(r)-TKI & mTOR inhibitor vs IFN-α

CALGB 90206 (26) 8.5 (7.5-9.7)/5.2 (3.1-5.6) 0.71 (0.61-0.83) <0.0001 25.5 vs 13.1 <0.0001 nr nr nr

AVOREN (27-28) 5.5/2.8 0.51 (0.43-0.60) <0.0001 31 vs 13 <0.0001 17.8/15.2 0.88(0.74-1.04) 0.146

NCT00117637 (29) 5.7 (5.0-7.4)/5.6 (3.7-7.4) 0.88 (0.61-1.27) 0.504 5.2 vs 8.6 ns nr nr nr

NCT00083889 (30) 11 (10-12)/5 (4-6) 0.42 (0.32-0.54) <0.0001 11 vs 5 0.54
114.6 (100.1-142.9)/94.9

(77.7-117)
0.65(0.45-0.94) 0.02

Global ARCC (31) 3.8 (3.6-5.2)/1.9 (1.9-2.2) 0.76 (0.62-0.92) <0.0001 8.6 vs 4.8 ns 10.9 (8.6-12.7)/7.3 (6.1-8.8) 0.73(0.58-0.92) 0.008

vEGF(r)-TKI & mTOR inhibitor combination vs monotherapy

NCT00126594 (32)
7.56 (5.19-11.07)/7.39 

(5.5-9.2)
0.85 (0.51-1.42) 0.53 30 vs 25 ns 27.04 (22.31- NA)/NA 1.95(0.84-4.52) 0.122

ROSORC (33) 33/20 0.75 (0.34-1.65) 0.11 27.3 vs 14.5 ns nr nr nr

NCT00467025 (34)
9.0 (5.6-13.1)/9.0

(5.5-10.9)
0.8 (0.5-1.28) 0.35 38 vs 25 ns nr nr nr

Global ARCC (31) 3.7 (2.9-4.4)/3.8 (3.6-5.2) 1.08 (0.89-1.3) ns 8.1 vs 8.6 ns 8.4 (6.6-10.3)/10.9 (8.6-12.7) 1.19(0.94-1.50) ns

Single vEGF(r)-TKI & mTOR inhibitor comparison

AXIS (35) 12.1 (8.6-NA)/4.9 (2.8-6.6) 0.39 (0.13-1.17) 0.04 52 vs 3.4 0.0001 nr nr nr

AXIS (36, 37) 8.3 (6.7-9.2)/5.7 (4.7-6.5) 0.66 (0.55-0.78) <0.0001 19.4 vs 9.4 0.0001
20.1 (16.7-23.4)/19.2

(17.5-22.3)
0.97(0.80-1.17) 0.37

INTORSECT (38)
4.28 (4.01-5.43)/3.91 

(2.80-4.21)
0.87 (0.71-1.07) 0.19 7.7 vs 7.9 ns

12.27 (10.13-

14.8)/16.64(13.55-18.72)
1.31(1.05-1.63) 0.014

COMPARZ (39)
8.4 (8.3-10.9)/9.5

(8.3-11.1)
1.05 (0.90-1.22) ns 30.7 vs 24.8

28.4 (26.2-35.6)/29.3

(25.3-32.5)
nr nr

NCT01147822 (40)
8.4 (8.3-11.1)/11.1 

(8.2-14.3)
1.02 (0.77-1.35) ns 35.6 vs 20.7 NA (23.7-NA)/31.5(29.5-NA) nr nr

vEGF(r)-TKI & mTOR inhibitor combined treatment

AVOREN (27) 23.3/26 0.92 (0.69-1.23) ns nr nr nr nr nr

RAPSODY (42)
7.9 (5.1-10.9)/8.6

(2.2-15.1)
1.35 (1.01-1.59) 0.049 17.6 vs 34 0.058

20.3 (20.5-32.4)/19.4

(23.4-36.8)
1.17(0.69-2.00) 0.412

Bukowski, 2007 (43) 9.9/8.5 0.86 (0.50-1.49) 0.58 14 vs 13 0.99 20/NA 1.57(0.84-2.94) 0.16

INTORACT (44)
9.1 (8.1-10.2)/9.3

(9.0-11.2)
1.1 (0.9-1.3) ns 27 vs 27.4 1.0

25.8 (21.1-30.7)/25.5

(20.4-30.8)
1.0(0.9-1.3) 0.6

TORAVA (45)
8.2 (7.0-9.6)/16.8

(6.0-26.0)
1.21 (0.7-2.09) ns 27 vs 43 nr nr nr nr

TORAVA (45)
8.2 (5.5-11.7)/16.8 

(6.0-26.0)
1.62 (0.84-3.16) ns 29 vs 43 nr nr nr nr

vEGF(r)-TKI = vascular epithelial growth factor (receptor) tyrosine kinase inhibitor; mTOR = mammalian target of rapamycin; PFS = progression free survival; OS = overall survival; ORR = objective response rate; 
HR = hazard ratio; 95% CI, 95% confidence interval; ns = not statistically significant; nr = not reported; NA = not attained. Data of HR estimated through Kaplan-Meier curves is indicated in italic, and remaining data is 
as reported by investigators.
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VEGF(r)-TKI & mTOR inhibitor vs placebo
 Compared with placebo, VEGF(r)-TKI & 

mTOR inhibitor were associated with improved 
PFS (HR: 0.45; 95% CI: 0.40-0.51; P<0.001; Figu-
re-2), improved OS (HR: 0.88; 95% CI, 0.78-1.00; 
P=0.05; Figure-3) and higher ORR (RR: 2.21; 95% 
CI, 1.53-3.91; P<0.001; Figure-4), respectively.

VEGF(r)-TKI & mTOR inhibitor vs IFN-α
 Compared with IFN-α, VEGF(r)-TKI & 

mTOR inhibitor were associated with improved 
PFS (HR: 0.62; 95% CI, 0.57-0.68; P<0.001; Figu-
re-5), improved OS (HR: 0.80; 95% CI, 0.70-0.91; 
P<0.001; Figure-6) and higher ORR (RR: 2.30; 95% 
CI, 1.83-2.90; P<0.001; Figure-7), respectively.

Efficacy of sorafenib and BEV + IFN-α
 Three trials (33-35) compared sorafenib 

combination vs sorafenib; there was no signifi-
cant difference with regard to PFS (HR: 0.81; 95% 
CI, 0.59-1.11; P=0.19) and OS (HR: 1.95; 95% CI, 
0.84-4.52; P=0.12), but with a higher ORR (RR: 

1.51; 95% CI, 1.03-2.22; P=0.03). Three trials (29, 
44, 45) compared single or combination VEGF(r)-
-TKI & mTOR inhibitor vs BEV + IFN-α; there was 
no significant difference with regard to PFS (HR: 
1.08; 95% CI, 0.93-1.25; P=0.31), OS (HR: 1.0; 
95% CI, 0.9-1.3; P=0.6), or ORR (RR: 0.85; 95% 
CI, 0.65-1.12; P=0.26).

Indirect treatment comparison and the network 
diagram of HR for PFS

 Pooled HRs by the indirect treatment com-
parison (ITC) of PFS are listed in Figure-8. By the ITC, 
axitinib was superior to sorafenib (HR: 0.65; 95% 
CI, 0.55-0.77) and temsirolimus (HR: 0.75; 95% CI, 
0.57-0.97). Everolimus improved PFS versus sorafe-
nib (HR: 0.59; 95% CI, 0.42-0.82). There were no sig-
nificant differences between the second line targeted 
therapies as shown in Figure-8. In order of superio-
rity of HR for PFS we made a network diagram of a 
ranking of the current treatments (Figure-9). Three 
level ranking system were introduced, that is, IFN-α 
as the front line cytokine therapy, everolimus and 

Studies identified through inital searches of 
electronic database: N = 1209

Medline:N  = 432 Scopus:N  = 389 Cochrane: N = 24 Clinical trial: N = 364

Duplications: N = 740

Excluded studies: N = 338
- Reviews: n = 108
- Nor RCTs: n = 96
- Editorials or comments: n = 23
- Conference abstract data not 
extractable: n = 69 
-Parent/child: n = 8
- Animal study: n =11
- Irrelevant topics: n = 23

Excluded studies: N = 101
- Non-comparative studies: n = 71
-Single VEGR(r)-TKI: n = 54
-Single mTOR inhibitor:  n = 17
-Studies on pharmacokinetic: n =19
-Outcomes not on efficacy: n = 21

Titles and abstracts screened
n = 469

Full-text or detail results screened:
N = 131

Included studies: N = 30

-11 Phase II RCTs
-19 Phase III RCTs

Figure 1 - Flow diagram showing the selection process of included studies.



ibju | TargeTed Therapy for advanced renal cell carcinoma

224

Table 2 - Summary of included randomized studies.

Reference Trial name Phase Journal Prior therapy Intervention Comparator Patients Outcomes

vEGF(r)-TKI & mTOR inhibitor vs placebo

Yang, 2003 (16) NCT00019539 Phase II N Engl J Med IL2 BEV 10 mg Placebo 39/40 OS, PFS, ORR

Ratain, 2006 (17) NCT00079612 Phase II J Clin Oncol cytokine Sorafenib Placebo 32/33 PFS, ORR

Escudier, 2007 (18) TARGET Phase III N Engl J Med cytokine Sorafenib Placebo 451/452 OS, PFS, ORR

Escudier, 2009 (19) TARGET Phase III J Clin Oncol cytokine Sorafenib Placebo 451/452 OS, PFS, ORR

Nieto, 2011 (20) VEG 105192 Phase III Clin Cancer Res Nil, ifn α Pazopanib Placebo 155/78 OS, PFS, ORR

Sternberg, 2010 (21) VEG 105192 Phase III J Clin Oncol Nil, ifn α Pazopanib Placebo 290/145 PFS, ORR

Sternberg, 2013 (22) VEG 105192 Phase III Eur J Cancer Nil, ifn α Pazopanib Placebo 290/145 OS, ORR

Nosov, 2012 (23) NCT00502307 Phase II J Clin Oncol Nil, ifn α Tivozanib 3/1 Placebo 51/51 PFS, ORR

Mulders, 2012 (24) NCT00423332 Phase II Eur J Cancer Nil Cediranib Placebo 53/18 PFS, ORR

Motzer, 2008 (25) RECORD-1 Phase III Lancet VEGFr-TKI Everolimus Placebo 272/138 OS, PFS, ORR

vEGF(r)-TKI & mTOR inhibitor vs IFN-α

Rini, 2008 (26) CALGB 90206 Phase III J Clin Oncol Nil BEV + IFN α IFN α 369/363 PFS, ORR

Melichar, 2012 (27) AVOREN Phase III ERA Ther Nil BEV + IFN α IFN α 327/322 OS, PFS, ORR

Escudier, 2007 (28) AVOREN Phase III Lancet Nil BEV + IFN α IFN α 327/322 OS, PFS, ORR

Escudier, 2010 (29) AVOREN Phase III J Clin Oncol Nil BEV + IFN α IFN α 327/322 OS, ORR

Escudier, 2009 (30) NCT00117637 Phase II J Clin Oncol Nil Sorafenib IFN α 97/92 PFS

Motzer, 2007 (31) NCT00083889 Phase III N Engl J Med Nil Sunitinib 4/2 IFN α 375/375 OS, PFS, ORR

Hudes, 2007 (32) Global ARCC Phase III N Engl J Med Nil Temsirolimus IFN α 209/207 OS, PFS, ORR

vEGF(r)-TKI & mTOR inhibitor combination vs monotherapy

Jonasch, 2010 (33) NCT00126594 Phase II Cancer Nil Sorafenib + IFN α Sorafenib 40/40 OS, PFS, ORR

Procopio, 2011 (34) ROSORC Phase II Brit J Cancer Nil Sorafenib + IL2 Sorafenib 66/62 PFS , ORR

Rini, 2012 (35) NCT00467025 Phase II Cancer Nil Sorafenib + AMG386 Sorafenib 50/51 PFS, ORR

Hudes, 2007 (32) Global ARCC Phase III N Engl J Med Nil Temsirolimus + IFN α Temsirolimus 210/209 OS , PFS, ORR

Single vEGF(r)-TKI & mTOR inhibitor comparison

Ueda, 2013 (36) AXIS Phase III Jpn J Clin Oncol Any one Axitinib Sorafenib 25/29 PFS, ORR

Motzer, 2013 (37) NCT00678392 Phase III Lancet Oncol Any one Axitinib Sorafenib 361/362 PFS, OS, ORR

Rini, 2011 (38) AXIS Phase III Lancet Any one Axitinib Sorafenib 361/362 PFS, ORR

NCT00474786 (39) INTORSECT Phase III unpublished Sunitinib Temsirolimus Sorafenib 259/253 OS, PFS, ORR

Celler, 2013 (40) COMPARZ Phase III J Clin Oncol Nil Pazopanib Sorafenib 557/553 OS, PFS, ORR

NCT01147822 (41) NCT01147822 Phase II unpublished Nil Pazopanib Sunitinib 188/179 OS, PFS, ORR

vEGF(r)-TKI & mTOR inhibitor combined treatment

Escudier, 2010 (29) AVOREN Phase III J Clin Oncol Nil BEV + LD-IFN α BEV + IFN α 13/3271 OS, ORR

Bracarda, 2007 (42) RAPSODY Phase II Eur Urol Nil Sorafenib + IFN α×5 Sorafenib + IFN α 51/50 OS, PFS, ORR

Bukowski, 2007 (43) NCT00081614 Phase II J Clin Oncol Nil BEV + Erlotinib BEV + Placebo 53/51 PFS, OS, ORR

NCT00631371 (44) INTORACT Phase III unpublished Nil BEV + Everolimus BEV + IFN α 400/391 PFS, OS, ORR

Négrier, 2011 (45) TORAVA Phase II Lancet Oncol Nil BEV + Temsirolimus BEV + IFN α 88/41 PFS, ORR

Négrier, 2011 (45) TORAVA Phase II Lancet Oncol Nil Sunitinib BEV + IFN α 42/41 PFS, ORR

vEGF(r)-TKI = vascular epithelial growth factor (receptor) tyrosine kinase inhibitor; mTOR = mammalian target of rapamycin; PFS = progression free survival; OS = 
overall survival; ORR = objective response rate; IFN-α = interferon-α; BEv = bevacizumab. Primary outcome in each study is indicated in bold.



ibju | TargeTed Therapy for advanced renal cell carcinoma

225

Supplementary Table 1 - Quality assessments for each study with Jadad scale.

Questions
Randomized 

Study?

Randomization 
technique 

described and 
adequate

Randomization 
technique 

described and 
inadequate

Double 
blinded 
study?

Technique 
of blinding 

described and 
adequate

Technique 
of blinding 

described and 
inadequate

Description of 
withdrawals and 

dropouts?

Jaded 
score

Answer Yes/No Yes Yes Yes/No Yes Yes Yes/No

Score +1/0 +1 -1 +1/0 +1 -1 +1/0

Yang, 2003 [1] Yes Yes No Yes Yes No Yes 5

Ratain, 2006 [2] Yes Yes No Yes Yes No Yes 5

Escudier, 2007 [3] Yes Yes No Yes Yes No Yes 5

Escudier, 2009 [4] Yes Yes No Yes Yes No Yes 5

Nieto, 2011 [5] Yes Yes No Yes Yes No Yes 5

Sternberg, 2010 [6] Yes Yes No Yes Yes No Yes 5

Sternberg, 2013 [7] Yes Yes No Yes Yes No Yes 5

Nosov, 2012 [8] Yes Yes No Yes Yes No Yes 5

Mulders, 2012 [9] Yes Yes No No No No Yes 3

Motzer, 2008 [10] Yes Yes No Yes Yes No Yes 5

Rini, 2008 [11] Yes Yes No Yes Yes No Yes 5

Melichar, 2012 [12] Yes Yes No No No No Yes 3

Escudier, 2007 [13] Yes Yes No Yes Yes No Yes 5

Escudier, 2010 [14] Yes Yes No Yes Yes No Yes 5

Escudier, 2009 [15] Yes Yes No No No No Yes 3

Motzer, 2007 [16] Yes Yes No Yes Yes No Yes 5

Hudes, 2007 [17] Yes Yes No Yes Yes No Yes 5

Jonasch, 2010 [18] Yes Yes No No No No Yes 3

Procopio, 2011 [19] Yes Yes No Yes Yes No Yes 5

Rini, 2012 [20] Yes Yes No No No No Yes 3

Ueda, 2013 [21] Yes Yes No No No No Yes 3

Motzer, 2013 [22] Yes Yes No Yes Yes No Yes 5

Rini, 2011 [23] Yes Yes No Yes Yes No Yes 5

NCT00474786 [24] Yes Yes No Yes Yes No Yes 5

Celler, 2013 [25] Yes Yes No Yes Yes No Yes 5

NCT01147822 [26] Yes Yes No Yes Yes No Yes 5

Bracarda, 2007 [27] Yes Yes No Yes Yes No Yes 5

Bukowski, 2007[28] Yes Yes No Yes Yes No Yes 5

NCT00631371 [29] Yes Yes No Yes Yes No Yes 5

Négrier, 2011 [30] Yes Yes No Yes Yes No Yes 5
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Figure 2 - Forest plot and meta-analysis of PFS comparing vEGF(r)-TKI & mTOR inhibitor vs placebo.

Figure 3 - Forest plot and meta-analysis of OS comparing vEGF(r)-TKI & mTOR inhibitor vs placebo.

Figure 4 - Forest plot and meta-analysis of ORR comparing vEGF(r)-TKI & mTOR inhibitor vs placebo.
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Figure 5 - Forest plot and meta-analysis of PFS comparing vEGF(r)-TKI & mTOR inhibitor vs IFN-α.

Figure 6 - Forest plot and meta-analysis of OS comparing vEGF(r)-TKI & mTOR inhibitor vs IFN-α.

Figure 7 - Forest plot and meta-analysis of ORR comparing vEGF(r)-TKI & mTOR inhibitor vs IFN-α.
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Figure 8 - Network diagram of HR for PFS in the current treatments for mRCC.

Figure 9 - Network diagram of a ranking of the current treatments in order of superiority of HR for PFS.
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axitinib as the second line agents after failure of 
initial VEGF(r)-TKI & mTOR inhibitor treatment, 
and the others remaining as the first line targe-
ted therapies.

DISCUSSION

Interferon alpha (IFN-α) as the standard of 
care for mRCC prior to 2005 demonstrated to be 
associated with limited efficacy and high toxicity 
in our meta-analysis and only remains an option 
for front-line cytokine therapy in a small minority 
of highly selected patients with a good prognosis, 
which was consistent with the previous studies (47, 
48). Treatment for advanced RCC has dramatically 
changed since 2006 with several targeted agents 
currently approved for the treatment of advanced 
RCC, including sunitinib, sorafenib, temsirolimus, 
everolimus, bevacizumab (in combination with 
IFN) and pazopanib. With new agents in develop-
ment, the treatment options for advanced RCC are 
set to increase further. While head-to-head trials 
remain the gold standard, as trials need several 
years to complete, the dynamic advanced RCC tre-
atment environment means that the comparator 
while appropriate at the time of trial design may 
not be optimal. In the absence of head-to-head 
data available at the time of this research, indirect 
comparisons via systematic review and network 
meta-analysis provide a robust clinical reference 
in the evolving treatment of advanced RCC.

Improved efficacy of VEGF(r)-TKI & mTOR inhi-
bitor vs placebo and IFN-α

 Improvements in PFS, OS and ORR be-
nefits vs IFN-α or placebo comparators were de-
monstrated for all of the available targeted the-
rapies, although some class distinctions were 
evident between the VEGF(r)-TKI and the mTOR 
inhibitors. Consistent with their mechanism of ac-
tion, temsirolimus and everolimus, when used as 
monotherapy, are primarily cytostatic and appe-
ar to affect PFS by stabilizing the disease. Thus, 
for mTOR inhibitors, although ORR achieved in 
some patients, might not be clinical benefit in 
RCC. In the RECORD-1 placebo controlled stu-
dy, everolimus gained an ORR of 1%, and Glo-
bal ARCC trial indicated 8.6% versus IFN-α. By 

contrast, the higher ORRs with sunitinib (11%), 
sorfenib (2-5.2%), pazopanib (30%), cediranib 
(34%) or bevacizumab + IFN-α (25.5-31%) obtai-
ned in previously untreated patients suggest that 
tumor regression might play a larger role in the 
improvement in PFS shown with angiogenesis 
inhibitors. Eisen et al. also conducted a subgroup 
analysis of the pivotal TARGET trial which de-
monstrated that sorafenib conferred a statistically 
significant increase in PFS and increased clinical 
benefit. The maintained efficacy combined with 
an acceptable toxicity profile in both younger 
and older patients, supports the use of sorafenib 
as a treatment for advanced RCC in all age groups 
(49). TIVO-1 (23) trial suggested tivozanib as an 
orally bioavailable VEGF(r)-TKI had a long half-
-life and excellent potency and specificity to the 
VEGF receptors. The drug has shown tolerability 
and efficacy in early phase trials and has shown 
superiority to sorafenib in terms of improved PFS 
and acceptable toxicity profile in patients with 
metastatic RCC. FDA has not approved tivozanib 
(50), the activity and safety of tivozanib still re-
quired the observation in the ongoing phase III 
evaluation of tivozanib in patients with advanced 
or metastatic clear-cell RCC.

First line targeted therapies of mRCC
 Bevacizumab, which has proven to be well 

tolerated and efficacious in mRCC when combined 
with cytotoxic chemotherapy, has demonstrated 
significant clinical benefits in patients with mRCC 
when combined with IFN-α (51). In the past, there 
was a consensus that single VEGF(r)-TKI & mTOR 
inhibitor agents and BEV+IFN are equally effective 
in terms of PFS in first-line mRCC therapy (52); 
however, recent publications (53, 54) raised dou-
bts about this comparable efficacy. Our study with 
expanded-access-study applied indicated a compa-
rable result which is in line with Mickisch et al. 
findings. Still, number of studies (43-45) explored 
the combination of bevacizumab with other targe-
ted agents which may display improved efficacy 
through blockade of the angiogenic pathways at 
multiple points. However, a recent study in patients 
with metastatic RCC also showed that the combina-
tion of sunitinib plus bevacizumab is not feasible 
because of a high side reaction of hypertension and 
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vascular and hematological toxicities with chro-
nic therapy (48). Notably, combining bevacizumab 
with mTOR inhibitors such as everolimus (44) and 
temsirolimus (45) also out of interest and appears 
not promising based on preliminary data with at-
tenuated efficacy (HR, 1.1; PFS, 9.1 vs 9.3 mon; 
ORR, 27 vs 27.4%) and (HR, 1.21; PFS, 8.2 vs 16.8 
mon; ORR, 27 vs 43%). And the toxicity profile of 
the combination of mTOR inhibitors and bevaci-
zumab at full doses of each drug was much higher 
than anticipated and limited treatment continu-
ation over time. This combination has failed to 
show any beneficial activity when used as first-li-
ne treatment in patients with mRCC and cannot be 
suitable for recommendation. In conclusion, it is 
conceivable that bevacizumab monotherapy could 
provide a safety advantage over its combination 
with IFN-a, VEGF(r)-TKI and mTOR inhibitor com-
bined chemotherapy.

 Sorafenib has been the best-evidenced 
second-line option after cytokine failure, until the 
AXIS study discussed below. Subsequent emphasis 
has been on attempted enhancement of activity by 
combining sorafenib with other agents, including 
low dose IFN-α (33), IL-2 (34), and AMG 386 (35). 
However, no clinically useful advance comparing 
these combinations with sorafenib alone has been 
identified. Our network analysis also provides a 
ranking of the single VEGF(r)-TKI agent treat-
ments in order of superiority. In all trials, axiti-
nib was ranked most likely to be ‘best’, followed 
by cediranib, sorafenib, sunitinib, pazopanib and 
tivozanib. Different with the results by James et 
al. which showed sorafenib followed by pazopa-
nib in superiority according to an indirect com-
parison with two placebo control trials, we draw 
the conclusion from the COMPARZ head-to-head 
studies (30). Also Mills et al. (53) conducted an 
indirect comparison with IFN-α as the common 
comparator, finding that sunitinib has a superior 
potency compared with sorafenib (HR: 0.58, 95% 
CI, 0.38-0.86) and is associated with a high rate of 
CR (55, 56). However, in our meta-analysis asses-
sing the efficacy of VEGF(r)-TKI & mTOR inhibitor 
vs IFN-α, except for the study (30) comparing so-
rafenib vs IFN-α (HR: 0.88, 95% CI, 0.61-1.27) all 
remaining studies showed a significant difference, 
and the one study removed test showed a signi-

ficant heterogeneity. Considering the inherent 
limitations, the two IFN-α controlled trials were 
not suitable for ITC, and finally we performed ITC 
with two pazopanib controlled trials (25, 26) whi-
ch may be much credible. Based on the current 
clinical evidence, BEV+ IFN-α, sorafenib and su-
nitinib considered as the first-line treatments for 
metastatic RCC are widely used in patients who 
have failed prior front cytokine therapy, except in 
patients with poor-risk features, for whom temsi-
rolimus is the recommended first-line treatment.

 Also, two recent trials (29, 42) trying to 
compare lower versus standard IFN-α combined 
with bevacizumab and sorafenib, both of which 
demonstrated that plus frequent low-dose IFN-α 
enhanced efficacy and tolerability in comparison 
with standard-dose IFN-α. Alternatively, frequent 
lower IFN-α may still play a role and warranted to 
be identified in combination with other available 
VEGF(r)-TKI agents for the treatment of mRCC.

Second line targeted therapies of mRCC
 Considering the studies identified in the 

current meta-analysis, both the AXIS (36-38) and 
RECORD-1 (25) studies enrolled patients or a sub-
group of patients who were pretreated with TKIs. 
However, there were several issues which preclu-
ded an appropriate comparison of the relative effi-
cacy of axitinib and everolimus in the TKI-refrac-
tory population. For example, patients enrolled 
in the AXIS study (37) were strictly second line 
(cytokine & sunitinib-refractory) compared with 
those enrolled in the RECORD-1 study (38) where 
all patients had received a minimum of one line 
of treatment (prior treated with sunitinib & sora-
fenib) and 79% had received two or more prior 
treatments. As it would be expected, the analysis 
findings are consistent with those from the AXIS 
head-to-head clinical trial (36-38) which indicate 
that treatment with axitinib has a statistically and 
clinically significant advantage over treatment 
with single VEGF(r)-TKI agent alone in terms of 
PFS in patients with previously treated mRCC in 
the overall population. Moreover, time to deterio-
ration also favored axitinib, supporting the idea 
that prolonging disease control connotes clinical 
benefit in this treatment setting. The tolerability 
of axitinib generally was similar to sorafenib and 
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other similar VEGF(r)-TKIs. In addition, results by 
Ueda et al. demonstrated the PFS advantage of 
axitinib over sorafenib was maintained in Japane-
se subgroup (36) when time to symptom deteriora-
tion was included with the overall efficacy asses-
sment, consistent with the overall population (37, 
38) and indicated that axitinib provides extended 
symptom and disease control for these patients. 
Furthermore, median PFS and ORR achieved in 
axitinib treated Japanese patients were longer and 
higher than those achieved in the overall popula-
tion treated with axitinib.

 Everolimus is the first oral mTOR inhibitor 
to be evaluated in RCC, and has a different active 
form from temsirolimus. RECORD-1 (25) compared 
everolimus with placebo with progressive disea-
se of initial sunitinib and/or sorafenib treatment. 
The primary endpoint of PFS by independent cen-
tral review was improved (median PFS 4.9 vs 1.9 
months, HR: 0.33, P<0.001). OS was the same in 
both arms, although everolimus was used in 76% 
of placebo-assigned patients after disease progres-
sion. Our network ITC meta-analysis also indica-
ted a superior PFS (HR: 0.59; 0.42-0.82) compared 
to sorafenib. Findings here are consistent with a 
recently published systematic review, which inclu-
ded an adjusted comparison of the effects of tre-
atment with axitinib that was superior compared 
with sorafenib and pazopanib on PFS for mRCC in 
terms of PFS (57).

 Results from our present study indicated 
that axitinib and everolimus will be important 
treatment options to extend PFS that should be 
considered as effective second-line treatment op-
tion in the management of advanced RCC. It is 
not apparent from comparison of PFS of axitinib 
in this trial and of everolimus in the RECORD-1 
trial that switching mechanism of action or main-
taining VEGF suppression is a superior strategy in 
patients with renal cell carcinoma. Further infor-
mation to determine the optimal treatment algori-
thm in the second-line management of advanced 
RCC with regard to the sequence of treatments 
may come from ongoing trials (58). However, it is 
important that further robust head-to-head RCTs 
must be carried out in order to assess the relative 
efficacies of treatments in a clinically relevant po-
pulation, that is, after failure of initial VEGF-tar-

geted therapy. In conclusion, the present systema-
tic review/meta-analysis indicated that recently 
raising targeted agents, axitinib and everolimus as 
the second-line setting, may offer improvements 
in terms of PFS compared with the more establi-
shed agents.

Evidence strengths and limitations
 However, we should admit that there exis-

ted certain inherent limitations in the trials inclu-
ded in our meta-analysis that cannot be ignored 
when interpreting our data. The major limitation 
is that our findings are partially based on indirect 
evidence. Although ITC allows indirect estimates 
to be calculated, they can be subject to potential 
biases and uncertainties (59). Such an indirect tre-
atment comparison has to be regarded as a com-
plementary assessment to clinical trials, because 
it cannot substitute direct evidence. However, in 
the absence of any head-to-head comparison, the 
indirect treatment comparison approach should be 
regarded as the most valuable way of estimating 
treatment effects in a statistically accurate man-
ner (60). A systematic review and meta-analysis 
was conducted at an appropriate time with enou-
gh high quality data available for extraction by a 
comprehensive and robust search strategy. Also, 
the statistical power of this systematic review was 
limited by the small sample sizes of these studies, 
which ranged from 54 to 903 participants. It is 
well known that smaller studies are prone to pu-
blication bias and generate less reliable estimates 
of the size effect for any association. In Supple-
mentary Figures 2-7, these funnel plots show an 
asymmetrical distribution of studies with low sta-
tistical power clearly. We applied a rigorous in-
clusion/exclusion criterion, different subgroups to 
identify studies, fully outcomes of interest (PFS, 
OS, ORR), bias adjusted data, strict criteria with 
Jadad scales to evaluate the quality of the inclu-
ded studies, and advanced network analysis of HR 
for PFS. Here, we provide up-to-date information 
of the network diagram of HR for PFS with regard 
to the current targeted therapies on mRCC which 
may worth reference on the clinical decision.

In conclusion, our data suggest that targe-
ted therapy with VEGF(r)-TKI & mTOR inhibitor 
is associated with superior efficacy for treating 
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Supplementary Figure 2. The funnel plot for meta-analysis 
of PFS comparing vEGF(r)-TKI & mTOR inhibitor vs placebo.

Supplementary Figure 5. The funnel plot for meta-analysis 
of PFS comparing vEGF(r)-TKI & mTOR inhibitor vs IFN-α.

Supplementary Figure 6. The funnel plot for meta-analysis 
of OS comparing vEGF(r)-TKI & mTOR inhibitor vs IFN-α.

Supplementary Figure 7. Forest plot and meta-analysis of 
ORR comparing vEGF(r)-TKI & mTOR inhibitor vs IFN-α.

Supplementary Figure 3. The funnel plot for meta-analysis 
of OS comparing vEGF(r)-TKI & mTOR inhibitor vs placebo.

Supplementary Figure 4. The funnel plot for meta-analysis 
of ORR comparing vEGF(r)-TKI & mTOR inhibitor vs placebo.



ibju | TargeTed Therapy for advanced renal cell carcinoma

233

advanced RCC with improved PFS, OS and higher 
ORR compared to placebo and IFN-α. Agents tar-
geting VEGF and mTOR pathways improve PFS in 
both first-line and second-line settings. In the light 
of this available evidence, there is no statistically 
significant PFS difference between BEV+IFN and 
TKIs in first-line mRCC therapy. Network diagram of 
pooled HR for PFS demonstrates axitinib and evero-
limus were more effective as the second line agents 
after failure of an initial VEGF(r)-TKI & mTOR tre-
atment. In summary, here we give a comprehensive 
overview of current targeted therapies of advanced 
RCC and it may provide an evidence for the adequa-
te targeted therapy selection. While acknowledging 
inherent bias in indirect treatment comparisons, 
upon consideration of each of the factors outlined in 
this review, the adequate treatment decision criteria 
of mRCC with targeted therapies remain considered 
with the safety and tolerability of agents and further 
robust large sample head-to-head RCTs are warran-
ted to confirm our conclusion.
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APPENDIX:

SUPPLEMENTARY PROTOCOL
Indirect treatment comparison (ITC) of everolimus vs. sorafenib for PFS

2. Pooled HR for PFS comparing sorafenib versus placebo via meta-analysis

3. Indirect treatment comparison: efficacy connections between the pivotal trials

1. Overview of selected RCTs reported everolimus and sorafenib

Reference Trial name Intervention Comparator Patients Outcomes PFS HR P

Ratain, 
2006

NCT00079612 Sorafenib Placebo 32/33 PFS, ORR 5.5/1.4
0.42 (0.20-

0.91)
0.009

Escudier, 
2007

TARGET Sorafenib Placebo 451/452
OS, PFS, 

ORR
5.5/2.8

0.51 (0.43-
0.60)

<0.0001

Motzer, 
2008

RECORD-1 Everolimus Placebo 272/138
OS, PFS, 

ORR
4.0/1.9

0.30 (0.22-
0.40)

<0.0001

Everolimus     vs    Sorafenib

vs 

TARGET+
NCT00079612

Pivotal RCTs

Studys arms

Indirect treatment
comparison 

Everolimus

Everolimus

 IFN is used as connector

Placebo Placebo

Placebo

Sorafenib

Sorafenib

RECORD-1 trial
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4. Indirect comparison methodological procedures in detail

Description Formula Everolimus Sorafenib

Start Basis data: HR for PFS vs PBO PFS HR (95% CI) vs PBO 0.30 (0.22-0.40) 0.51 (0.43-0.59)

Step 1 Calculation of the Ln (HR) Ln (HR) -1.20 -0.67

Step 2 Calculation of the HRITC HRITC = EXP{Ln(HR)Eve-LN(HR)Sor} 0.59

Step 3 Calculation of the SE Ln (HR) SELn(HR) = {Ln(UCI)-Ln(LCI)}/3.92 0.15 0.08

Step 4 Calculation of the SEITC SEITC = SQRT(SEEve
2 + SESor

2) 0.17

Step 5 Calculation of the 95% CIITC 95% CIITC = EXP{Ln(HRITC)±1.96×SEITC} (0.42-0.82)

Result ITC HR (Everolimus vs Sorfenib) = 0.59 (95% CI: 0.42-0.82)

Eve = Everolimus; Sor = Sorafenib; PBO = Placebo; ITC = indirect treatment comparison; PFS = progression free survival; HR = hazard ratio; 95% CI = 95% confidence 
interval; SE = standard error; UCI = upper CI; LCI = lower CI.

5. Network diagram of a ranking of the three agents in order of superiority of HR

 0.51(0.43-0.59)
RECORD-1

HR directly attained as reported by investigators

Pooled HR from eligible studies via meta-analysis

Pooled HR using indirect comparison methodology

0.
59

(0
.4

2-
0.

82
)

IT
C

0.51(0.43-0.59)

Meta Pooled

Everolimus

PlaceboSorafenib
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The association between the outcomes of extraperitoneal 
laparoscopic radical prostatectomy and the anthropometric 
measurements of the prostate by magnetic resonance 
imaging
_______________________________________________
Sompol Permpongkosol 1, Supanun Aramay 2, Thawanrat Vattanakul 2, Sith Phongkitkarun 2

1 Division of Urology, Department of Surgery, Faculty of Medicine, Ramathibodi Hospital, Mahidol 
University, Bangkok 10400, Thailand; 2 Department of Diagnostic and Therapeutic Radiology, Faculty of 
Medicine, Ramathibodi Hospital, Mahidol University, Bangkok, Thailand

ABSTRACT         ARTICLE INFO______________________________________________________________     ______________________

Introduction and objective: To determine the association between the anthropometric 
measurements by magnetic resonance imaging (MRI) and perioperative outcomes of 
extraperitoneal laparoscopic radical prostatectomy (ELRP).
Materials and Methods: From 2008 to June 2016, 86 patients underwent preoperative 
MRI prior to undergoing ELRP for localized prostate cancer. We analyzed the associa-
tions between anthropometric measurements of MRI and the perioperative outcomes 
of patients who underwent ELRP.
Results: The mean patient age was 69.61±8.30 years. The medians of operating time 
and blood loss were 2.30 hours and 725.30ml, respectively. The total post-surgical 
complication rate was 1.16%. The median hospital stay was 6.50 days. The pathologi-
cal stages for T2 and T3 were 45.74% and 34.04%, respectively. The rate as positive 
surgical margins (PSMs) was 18.09% (pT2 and pT3; 6.38% and 9.57%). The angles 
between pubic bone and prostate gland (angle 1&2), were significantly associated with 
operative time and hospital stay, respectively (p<0.05). There was no correlation be-
tween the pelvimetry and positive surgical margin.
Conclusions: The findings of the present study suggest that anthropometric measure-
ments of the MRI are related to operative difficulties in ELRP. This study confirmed that 
MRI planning is the key to preventing complications in ELRP.

INTRODUCTION

Prostate cancer (PCa) can be treated by 
radical prostatectomy (RP) which may provoke a 
troublesome side effect: urinary incontinence (UI). 
In addition, Lee CH (1) also suggest the likelihood 
of postoperative UI in patients undergoing LRP is 
markedly higher in those with larger intravesical 
prostatic protrusion. The keys to preventing com-

plications of laparoscopic radical prostatectomy 
(LP) are meticulous preoperative evaluation of pa-
tients, magnetic resonance imaging (MRI) planning, 
and early diagnosis and management of complica-
tions (2). The extraperitoneal laparoscopic radical 
prostatectomy (ELRP) technique proved to be a safe 
and effective procedure in the treatment of prostate 
cancer when compared with the transperitoneal 
(TLRP) approach, with low morbidity (3).
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 There are few studies that have evaluated 
the influence of anthropometric measurements by 
MRI on perioperative outcomes in patients who 
underwent ELRP. In addition, there is contro-
versy regarding the association between body 
habitus and perioperative outcomes of surgery, 
including bleeding, operative time (OT), and re-
section margins. Weimin (4) demonstrated that 
the poor view of the prostatic apex (VPA), pro-
trusion of the prostate into the bladder, and high 
body mass index (BMI) were related to operative 
difficulties in ELRP. Also, Rue E (5) concluded 
that MRI before surgery did not provide a defi-
nite benefit to help the surgeon tailor LRP more 
accurately, according to the location and extent 
of the tumor, and thereby reduce the rate of 
positive surgical margins (PSMs). In addition, to 
our knowledge, no association has been reported 
between the curve distance, periprostatic plexus 
diameter and the outcomes of ELRP.

 Thus, the aim of this study was to de-
termine the association between anthropometric 
measurements of the MRI and perioperative out-
comes on the OT, estimated blood loss (EBL), PSA, 
Gleason grade, pathological stage and PSMs in 
patients who underwent ELRP.

MATERIALS AND METHODS

 From 2008 to 2014, 94 patients underwent 
ELRP for localized prostate cancer by the same ex-
perienced urologist (SP). In 86 patients, pelvic MR 
images were obtained at the time of prostate MRI 
before ELRP. For each patient, two clinically ex-
perienced radiologists (SA and TV), independently 
performed all the anthropometric measurements 
of MRI twice in each patient, in order to determine 
the mean value. The anthropometric measure-
ments of MRI included prostatic size in volume by 
the ellipsoid formula [AP (cm) x Transverse (cm) 
x Vertical (cm) x 0.52], the angle between pubic 
bone and prostate (degree) (Figure-1A), depth of 
prostatic apex (mm) (Figure-1B), curve of pubic 
bone (Figure-1C) including curve distance (mm), 
pubic angles 1 (degrees) and 2 (degrees), abdomi-
nal wall thickness (mm), work space in AP (mm) 
and work space in transverse during surgery (mm) 
(Figure-2A), protrusion of the prostate into the 

bladder (mm) (Figure-2B), and retropubic fat and 
peri-prostatic plexus diameter.

 The degree of the angle between the pubic 
bone and prostate gland was measured by draw-
ing a line along the plane of the prostatic ure-
thra and the line between the lowest points of the 
prostatic urethra to the most bulging point of the 
posterior cortex of the pubic bone. Curve distance 
(mm) was the perpendicular distance from pubic 
axis to the most bulging point of the posterior 
cortex of the pubic bone. Pubic angle 1 (degrees) 
was the angle between the pubic axis and the line 
between the most inferior point of the pubic bone 
to the most bulging point of the posterior cortex. 
Pubic angle 2 (degrees) was the angle between 
pubic axis and the most inferior curve of the pu-
bic bone. The pubic axis was the line between 
the most superior and inferior points of the pu-
bic bone in a midline cut. Workspace transverse 
width (mm) in AP was from the anterior perito-
neum to the anterior border of the coccyx (inner 
border) and Transverse was the distance between 
the medial borders of the acetabulum. Protrusion 
to the bladder base (mm) was from the most su-
perior point of the prostate in the bladder to the 
outer border of the bladder wall.

 The institutional review board for research 
involving human subjects approved the retro-
spective analysis. We analyzed the associations 
between anthropometric measurements and pa-
tient demographics, including age, body mass in-
dex (BMI), preoperative prostate-specific antigen 
(PSA) level, pathologic stage, pathologic Gleason 
score, OT, EBL, surgical margin status and ‘30-
day surgical-related complications’ defined as any 
complication rate.

MRI Technique
 Preoperative prostate MRI was performed 

on either a 1.5-T MR system (Signa HDxt, General 
Electric Medical System, USA) using endorectal 
and pelvic phase array coils or a 3.0-T MR sys-
tem (Achieva, Philips Healthcare, USA) using a 
pelvic phase array coil. Immediately before the 
MR imaging examination, all patients underwent 
intravascular administration of 20mg of hyoscine-
n-butylbromide to prevent peristalsis artifacts ex-
cept when contraindicated.
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Figure 1 - Anthropometric measurements by magnetic resonance imaging. (A) angle between the pubic bone and the 
prostate gland in midline cut: hypointense T2 (pubic symphysis); B) depth of prostatic apex; C) curve of public bone.

Figure 2 - Anthropometric measurements by magnetic resonance imaging. (A) work space transverse width (mm) on T1w 
image [AP: anterior peritoneum to anterior border of coccyx (inner border)] and Transverse: medial border of acetabulum; (B) 
Protrusion to bladder base (mm): most superior point of prostate in bladder to outer border of bladder wall.
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 All patients were imaged in the supine 
position. After the acquisition of localizing 
images, sagittal, coronal, axial thin-slice T2-
weighted fast spin-echo (FSE) images through 
the prostate gland and seminal vesicles were 
obtained using the following parameters: TR 
range, 3,000-6,000 milliseconds (msec); TE, 
104 milliseconds; echo-train length, 18; field of 
view (FOV), 16x16cm; section thickness, 3mm; 
interslice gap, 0mm; matrix 512x256; and num-
ber of excitations (NEX), 4. The transverse axial 
T1-weighted fast spine echo (FSE) images with 
a TR/TE of 400-600/10-15; matrix, 320x224; 
and all other parameters matched to the axial 
thin-slice T2W FSE sequence were obtained. 
The axial thin-slice T2-weighted images were 
used to calculate prostatic volume by Functool 
package post processing with the GE advantage 
workstation (GE Medical Systems).

 Axial free-breathing DWI was performed 
using a single-shot echo-planar imaging tech-
nique with a TR of 3,000-6,000msec and a TE of 
60-120msec; FOV, 18x18cm; section thickness, 
5mm; interslice gap, 1mm; matrix 128x128; and 
NEX, 6. ADC values were obtained from the DWI 
sequences, which were performed with b values 
of 0.50 or 100, 800 or 1000, and 1500s/mm2. The 
ADC maps were generated by auto-calculation of 
the ADC value in each pixel of each slice.

 Dynamic contrast enhanced MR imaging 
was performed by injecting a 0.1mmol/kg bolus 
of gadolinium-based contrast agent at a rate of 
3ml/sec, followed by a 30ml saline flush at the 
same rate and serial T1W 3D images were ob-
tained every 12 seconds through the entire pros-
tate, using an MR-compatible automated injector 
(MedRad, USA). To allow acquisition of non-en-
hanced baseline images, the sequence and injec-
tion of the contrast agent were initiated simulta-
neously. A fast saturation-recovery TurboFLASH 
(fast low angle shot) sequence (TR 4.1msec, TE 
1.9msec, flip angle 12º, matrix 256x192, FOV 
200x240mm, slice thickness 5mm) was acquired. 
Total scan time was 5 minutes.

Statistical analysis
 Analysis of variance and compari-

son of proportions were used when indicated. 

Simple linear and logistic regression analyses 
were used to identify associative factors for 
OT, EBL, and PSMs. All tests were two-sided, 
with p≤0.05 considered statistically significant. 
Statistical analyses were conducted with use of 
Stata version 14.0 (Stata Corp, College Station, 
Texas, USA).

RESULTS

 The mean patient age was 69.61±8.30 
years, and the patient’s mean BMI was 
24.86±3.29kg/m2. The mean preoperative se-
rum PSA level was 16.31±21.20ng/ml. The me-
dian of OT and EBL was 5.23 (2.69; 6.86-4.18) 
hours and 600 (600; 900-300) ml, respectively. 
The only post-surgical complication was a sin-
gle case (1.16%) of wound infection. The me-
dian hospital stay was 6.50 days (4.00; 9.00-
5.00). The pathological stages, T2 and T3, were 
45.74% and 34.04%, respectively. The rate of 
PSMs was 18.09% (17/94) (pT2 and pT3; 6.38% 
and 9.57%). Tables-1 and 2 demonstrates pa-
tient’s characteristics and perioperative out-
comes.

 For the anthropometric measurements of 
MRI (Table-3), the mean prostatic volume was 
32.72±17.41cc, the mean angle between the pu-
bic bone and the prostate gland was 53.24±8.68 
degrees; the mean depth of the prostatic apex 
was 29.00±6.10mm; the mean of curve distance 
was 14.28±2.70mm; the means of the pubic an-
gles 1 and 2 were 23.10±3.81 and 48.70±10.11 
degrees, respectively; and the mean abdomi-
nal wall thickness was 20.00±6.36mm. Dur-
ing surgery, the mean of workspace AP was 
139.51±10.83mm and the mean of workspace 
transverse was 103.89±6.07mm; the mean of 
protrusion of the prostate into the bladder 
was 2.80±4.56mm and the means of retropu-
bic fat and peri-prostatic plexus diameter were 
3.20±2.02mm, and 3.30±0.79mm, respectively.

 According to simple linear regression 
analysis and the association between the an-
thropometric measurements of the MRI and 
perioperative outcomes of ELRP, the angles be-
tween pubic bone and prostate gland (angles 
1 and 2), were significantly associated with 
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operative time and hospital stay, respectively 
(p<0.05). Interestingly, pubic angle 2, curve 
distance and bladder protrusion were signifi-
cantly associated with PSA (p<0.05). For multi-
variate analysis using simple linear regression 
analysis, pubic angle 2 was only significantly 
associated with PSA (p<0.05). There was no 
correlation between the pelvimetry and posi-
tive surgical margin. For the correlation among 
PSA, Gleason grade, pathological stage and the 
perioperative outcomes, PSA level was signifi-
cantly associated with hospital stay (p<0.05) 
(Table-4).

DISCUSSION

 ELRP allows direct access to the retropu-
bic space, avoiding potential bowel injury, and it 
represents the technique that best replicates stan-
dard RP (6). There was no statistical difference 
from the transperitoneal techniques in OT, com-
plication rates, or PSMs (7). Patients with a low-
grade impact of intravesical prostatic protrusion 
(IPP≤5mm) have significantly higher chances of 
recovering full continence (8). Multiparametric 
MRI positivity can independently predict bio-
chemical recurrence after RP (9).

Table 1 - Patient characteristics and perioperative outcomes.

No. Variable Mean±SD Median (IQR: Q3-Q1)

1 Age (years) 69.61±8.30 71 (12.75: 75.75-63.00)

2 BMI (kg/m2) 24.86±3.29 24.79 (4.23: 26.71-22.48)

3 Serum PSA (ng/ml) 16.31±21.20 8.77 (11.77: 17.20-5.42)

4 Prostate volume (cc) 32.82±17.80 29.75 (13.95: 36.60-22.65)

5 Operative time (hours) 5.55±1.75 5.23 (2.69: 6.86-4.18)

6 Hospital stay (days) 8.24±4.06 4 (4: 9-5)

7 Estimated blood loss (ml) 725.30±539.50 600 (600: 900-300)

SD: standard deviation; BMI: body mass index; PSA: prostate-specific antigen

Table - 2 - Patient pathological reports and positive surgical margins.

No. Variable N Percentage (%)

1 Pathologic Gleason score

≤6 29 30.85

7 48 51.06

≥8 14 14.89

2 Pathologic stage 

T1 7 7.45

T2 42 44.68

T3 31 32.98

T4 2 2.13

3 Positive surgical margins 17 18.09
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 However, few studies have evaluated 
the influence of the anthropometric measure-
ments of the prostate MRI on perioperative 
outcomes in patients who underwent ELRP. In 
2010, Deok-Hyun et al. (6) determined the effect 
of pelvic arch interference and the depth of the 
pelvic cavity, as shown on preoperative MRI, on 
the performance of ELRP. The authors suggest-
ed that the depth of the pelvic cavity and pros-
tate volume might increase surgical difficulty 
in patients undergoing ELRP by prolonging op-
erative time. They measured the true conjugate 
diameter, the obstetric conjugate diameter, the 
difference between the true and obstetric diam-
eters and the pelvic depth (the distance between 
the true conjugate and the prostate apex). Al-
though the study was done in the same Asian 
population, all factors were different from the 
present study.

 Our study demonstrated that the pubic 
angle 2 might increase surgical difficulty in 
patients undergoing ELRP by prolonging op-
erative time. Prostate volume did not correlate 
with any anthropometric measurements of MRI. 
In our routine MRI of the prostate, the sagittal 
plane scanning technique does not include the 
sacral promontory due to the small field of view 
(FOV) in order to focus on the prostate gland. 
This prevented measurement of the true conju-
gate diameter. In this study, therefore, the pel-
vimetry was measured at the level of acetabu-
lum on the axial image (both AP and transverse 
dimensions) to represent the working space for 
the urologists. However, this measurement was 
not correlated with operative time.

 In the year 2010, Matikainen et al. re-
ported the depth of prostatic apex is an inde-
pendent predictor of positive apical margins at 
radical prostatectomy and confirmed MRI pel-
vimetry might allow for preoperative planning 
of open retropubic prostatectomy (RRP) or LRP 
(10) Interestingly, the pelvimetric measurements 
of the study were different from Deok-Hyun et 
al. method (6); the interspinous distance (ISD), 
the body width of the pelvis at the mid-femoral 
head level (BFW), the soft tissue width (SW) the 
apical depth (AD) and symphysis angle, In addi-
tion, these variables were developed by Hong et 

al. (11) as the pelvic dimension index (PDI; de-
fined as ISD/AD), the bony width (BWI; defined 
as BFW/AD) and the SW index (SWI defined as 
SW/AD), The authors included each of PDI, AD, 
BWI and SWI as a measure of a “hostile” pelvis 
which is deep and narrow. The symphysis angle 
was defined as the angle axis of the symphy-
sis pubis and the horizontal on the mid-sagittal 
T2-weighted sequence image.

 Although the studies by Hong et al. (11) 
and Matikainen (10) were done in an Asian and 
the USA populations, respectively, these retro-
spective studies are limited by the small num-
ber of the population. The measurement of the 
pelvimetry in the present study was different 
from two previous reports, but very similar to 
the recently report by Weimin (4) that includ-
ed the angle between the prostate and pubic 
bone and also the depth of prostate apex, in 
which, both parameters showed negative cor-
relation with operative time. The surgery will 
be more difficult when the prostatic apex is lo-
cated deep. Our study did not specifically men-
tion a good and poor view of the prostatic apex 
(VPA), however, we developed two parameters 
i.e., curve distance and pubic angles that might 
influence laparoscopic techniques to approach 
the prostatic apex. The results showed that 
greater curve distances result in prolonged op-
erative times. Since the present MRI technique 
did not demonstrate the perpendicular line 
from the promontory of the pelvis due to the 
narrow field of view (FOV), this study evaluated 
4 different factors; first, curve distance, second, 
abdominal wall thickness, third, peri-prostatic 
plexus diameter and, fourth, the working space.

 Weimin study (4) showed the surgical 
difficulty in patients undergoing ELRP related 
to different factors. The study demonstrated 
the view of the prostatic apex (VPA) was sig-
nificantly associated with EBL (p=02), not op-
erative time. In our study, however, there were 
no MR measurements correlated with EBL. In-
terestingly, the pubic angle 2 was not corre-
lated with EBL, but was positively correlated 
with operative time. This may be explained by 
the fact that the surgeon needed to spend more 
time to control blood vessels to reduce bleed-
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ing. In addition, pubic angle 1 was significantly 
associated with hospital stay (p<0.05).

 Weimin study (4) also reported that pro-
trusion of the prostate into the bladder was 
significantly associated with positive resection 
margins (p=04) in multiple logistic regression 
analysis. Their positive surgical margin was 
very high (37%). The series of Matikainen (10) 
showed PSM rates of 10.4%, which were con-
sistent with our literature. Our rate of PSMs of 
pT2 and pT3 was 6.38% and 9.57%, respective-
ly. Moreover, the present study did not demon-
strate any correlation between the pelvimetry 
and positive surgical margin, similar to Rud et 
al. results (5). High serum PSA, biopsy Gleason 
score of 7, low prostate volume, and interfas-
cial NVB dissection were independently asso-
ciated with side-specific PSMs after LRP, and 
should be considered during planning of the 
LRP surgical strategy (12). Moreover, our re-
sults confirmed PSA level was associated with 
prolonged LOS and confirmed the conclusion of 
Pearce report (13).

 Although the study demonstrated that 
radiologists can work in a team with urologists, 
trying to obtain better results, there are several 
limitations to this study that should be noted. 
Firstly, this study is limited in that the data were 
collected retrospectively and the patients were 
not randomized for study. A high proportion of 
enrolled patients with more aggressive, inter-
mediate and high risk tumors might have been 
included in our study. Secondarily, Shah et al. 

(14) indicated the effectiveness of 3.0T MRI and 
1.5T endorectal MRI were similar in assessing 
diagnostic performance of cancer localization, 
extraprostatic extension, and seminal vesicle 
involvement; they demonstrated prostate an-
terior-posterior diameter measured was signifi-
cantly shorter with 1.5T endorectal MRI than 
with 3.0T MRI. In addition, Albert et al. (15) 
also reported staging endorectal MRI should 
not be routinely used for treatment planning 
because it produces anatomic distortion. There-
fore, further study is needed to clarify the dif-
ferences between the two MRI systems in the 
association between the outcomes of ELRP and 
the anthropometric measurements of the pros-
tate and illuminate whether MRI positivity can 
independently predict biochemical recurrence 
after LRP.

 Finally, the most challenging laparo-
scopic surgery in Urology is ELRP (16). Birk-
meyer et al. reported a variation in surgeon’s 
technical skill based on peer-rated video-re-
cording (17). Moreover, many studies reflect 
that during the learning curve a significant 
reduction in the average time to perform the 
urethral-bladder anastomosis, the estimated 
blood loss and the removal time of the urinary 
catheter have not caused any important com-
plication while performing ELRP (3, 18). Our re-
search design is from a Cross-Sectional analytic 
study with a 7-years series (from 2008-2014) 
and may have discrepancies when compared to 
other studies due to study population, surgeon 

Table 4 - Association among PSA, Gleason grade and pathological stage and perioperative outcomes and using simple 
linear regression analysis.

variable of MRI
Operative Time (hr) Blood loss (ml) Hospital stay (days)

c.c. P c.c. P c.c. P

BMI 0.06 0.281 0.04 0.159 -0.05 0.734

PSA 0.02 0.035 0.01 0.100 0.01 0.535

Positive margin 0.42 0.390 0.13 0.563 1.82 0.116

Pathological Gleason score -0.19 0.092 -0.06 0.258 -0.18 0.489

Pathological stage -0.31 0.304 -0.09 0.545 -0.98 0.150

BMI, body mass index; PSA, Prostate specific antigen; c.c.; correlation coefficient
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experience and surgical procedures, similar to 
Ploussard et al. report (19).

CONCLUSIONS

 We believe there are benefits of perform-
ing MRI before ELRP to prevent complications 
of ELRP and suggest that anthropometric mea-
surements of the MRI are related to operative 
difficulties. However, positive surgical margin 
was not influenced by the pelvimetry.
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high-Intensity focused ultrasound (hIfu) as salvage 
therapy for radio-recurrent prostate cancer: predictors 
of disease response
_______________________________________________
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ABSTRACT         ARTICLE INFO______________________________________________________________     ______________________

Background: Some men with localized radio-recurrent prostate cancer may benefit 
from salvage high-intensity focused ultrasound (HIFU). Herein, we describe oncologic 
outcomes and predictors of disease response after salvage whole gland HIFU from our 
prospective cohort.
Materials and Methods: Patients with localized radio-recurrent prostate cancer were 
prospectively enrolled from January 2005 to December 2014. Participants had to meet 
both biochemical and histological definitions of recurrence. Exclusion criteria included 
the receipt of prior salvage therapy, presence of metastatic disease, and administration 
of ADT in the 6-months prior to enrollment. Participants were treated with a single 
session of whole-gland HIFU ablation with the AblathermTM device (EDAP, France). The 
primary endpoint was recurrence-free survival (RFS), defined as a composite endpoint 
of PSA progression (Phoenix criteria), receipt of any further salvage therapy, receipt of 
ADT, clinical progression, or death. Kaplan-Meier survival analysis was used to deter-
mine the primary end-point and stratifications were used to determine the significance 
of 6 pre-specified predictors of improved RFS (TRUS biopsy grade, number of study 
entry TRUS biopsy cores positive, palpable disease at study enrollment, pre-HIFU PSA, 
an undetectable post-HIFU PSA nadir, and receipt of prior hormone therapy). Survival 
analysis was performed on participants with a minimum of 1-year follow-up.
Results: Twenty-four participants were eligible for study inclusion with a median fol-
low-up of 31.0 months. Median PSA at study entry was 4.02ng/ml. Median time to 
PSA nadir was 3 months after treatment and median post-HIFU PSA nadir was 0.04ng/
ml. Median 2-year and 5-year RFS was 66.3% and 51.6% respectively. Of our 6 pre-
specified predictors, an undetectable PSA nadir was the only significant predictor of 
improved RFS (HR 0.07, 95% CI 0.02-0.29, log-rank P<0.001). One participant under-
went an intervention for a urethral stricture. No participants developed osteitis pubis 
or rectourethral fistulae.
Conclusions: Salvage HIFU allows for disease control in selected patients with localized 
radio-recurrent prostate cancer. An undetectable PSA nadir serves as an early predictor 
of disease response.
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INTRODUCTION

Patients treated with primary radiotherapy 
for prostate cancer have a 20-60% risk of bioche-
mical recurrence (1, 2). Various treatment options 
for biochemical failure are available, ranging from 
watchful waiting with delayed androgen deprivation 
therapy (ADT) to local salvage therapies. Over 90% 
of radio-recurrent patients receive ADT, which is not 
curative, associated with well-known side effects, 
and expensive (1). In one large series published by 
Zelefsky et al., a positive biopsy was present in 25% 
of patients receiving 81Gy dose of radiotherapy (3). 
Of the patients with a positive biopsy, 97% had a 
PSA relapse and 31% developed metastases within 
10 years (3).

Although there is no widely accepted “gold 
standard” for salvage therapy for radio-recurrence 
of prostate cancer, some consider the gold standard 
for curative local salvage therapy as salvage radical 
prostatectomy (4). Salvage radical prostatectomy has 
been reported to have 5-year and 10-year bioche-
mical recurrence free rates of 47-82% and 28-53% 
respectively (5). Cancer specific survival has been re-
ported to range from 70-83% and 54-89% at 5-years 
and 10-years respectively (5). Despite these outcomes, 
salvage radical prostatectomy is rarely performed 
due to its high morbidity rate. In the radio-recur-
rent setting the risk of intra-operative bowel injury 
is significantly higher and, at times, it is impossible 
to safely perform salvage radical prostatectomy (4). 
Other local therapies including cryotherapy (6) and 
brachytherapy (7) have also been used in smaller se-
ries as a salvage therapy for radio-recurrent prostate 
cancer, with a 50-70% biochemical recurrence free 
rate at 5 years.

High-intensity focused ultrasound (HIFU) is 
a minimally invasive local ablative technology cur-
rently being investigated in prostate cancer. Use of 
HIFU has been previously reported in the primary 
setting, as well as in the salvage setting for radio-
-recurrent prostate cancer (2, 8, 9). In the salvage 
setting, there are heterogeneous HIFU techniques, a 
lack of large prospective trials, and no consensus re-
garding the ideal candidate for salvage HIFU. To this 
end, we report our oncologic outcomes and predic-
tors of disease response with whole-gland HIFU as 
salvage therapy for radio-recurrent prostate cancer.

MATERIALS AND METHODS

Participants with radio-recurrent prostate 
cancer were prospectively enrolled in this institu-
tional review board approved study from January 
2005 to December 2014. Participants were offered 
inclusion in this study if they had experienced ra-
diation failure after primary radiotherapy (exter-
nal beam radiotherapy [EBRT] or brachytherapy 
[BT]) for prostate cancer. Prior to study enroll-
ment, participants underwent clinical assessment, 
PSA testing, computed tomographic (CT) scan of 
the abdomen and pelvis, bone scan and trans-
rectal ultrasound (TRUS) guided prostate biopsy. 
The TRUS guided biopsy template was intended to 
sample the entire gland, including a classic sex-
tant biopsy and approximately 2 additional lateral 
cores on each side.

Study participants had to meet both bio-
chemical and histopathologic definitions of failu-
re. Biochemical failure was defined as either a PSA 
rise to 2ng/ml or more above their post radiothe-
rapy PSA nadir (ASTRO Phoenix criteria (10)) or 3 
consecutive PSA rises above their post radiothe-
rapy PSA nadir (1997 ASTRO consensus criteria 
(11)). Participants for which a c bounce phenome-
non was suspected due to an increase in years 2-3 
post radiotherapy were followed for 6-18 months 
(12) to ensure that they were experiencing a true 
biochemical failure prior study enrollment. Parti-
cipants also had to have histopathologic evidence 
of failure on a TRUS guided biopsy performed at 
study entry demonstrating prostate cancer. Parti-
cipants were included in study analyses if they had 
a minimum of 1-year of follow-up. Study exclu-
sion criteria included the receipt of prior salvage 
therapy or prior HIFU, the presence of metastases 
on staging investigations, and the receipt of ADT 
in the 6-months prior to biochemical determina-
tion of radiation failure.

Participants were treated with HIFU with 
the Ablatherm™ HIFU device (EDAP, France) using 
a standardized protocol similar to primary HIFU 
treatment. Treatment was done in a single session 
and monitored real-time with ultrasound to en-
sure whole-gland ablation. Spinal anesthesia with 
adjunctive intravenous sedation was used during 
treatment. Standardized device settings were em-
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ployed - 100% acoustic power and 41-48 Watts of 
energy was used. The pulse duration was 6 secon-
ds and there was a 4 second delay between each 
pulse. Pre-HIFU androgen deprivation therapy 
and transurethral resection of prostate were not 
utilized. Participants were sent home the same day 
with a urethral Foley catheter.

After the procedure, participants were follo-
wed every 3-months for the first 2 years, and then 
every 6 months subsequently. Follow-up included 
clinical follow-up, PSA testing, administration of 
the American Urological Association Symptom In-
dex (13) (AUA-SI) and the International Index of 
Erectile Function (14) (IIEF) questionnaires, as well 
as additional investigations as indicated. In addi-
tion to recording general complications during cli-
nical follow-up, attempts were made to specifically 
assess and diagnose participants with HIFU spe-
cific complications including urethral strictures, 
osteitis pubis, and rectourethral fistulae. Routine 
post-HIFU biopsies were not performed.

The primary endpoint of this study was di-
sease recurrence, defined as a composite endpoint 
of PSA progression by the ASTRO Phoenix crite-
ria (10) (PSA nadir+2ng/ml), receipt of any further 
salvage therapy, receipt of ADT, clinical progres-
sion including the development of locally advan-
cing disease or metastases, or death. Secondary 
analyses were performed to determine predictors 
of disease recurrence. Pre-specified predictors for 
which analysis was intended included TRUS biop-
sy grade, number of study entry TRUS biopsy co-
res positive, palpable disease at study enrollment, 
pre-HIFU PSA, an undetectable post-HIFU PSA 
nadir, and receipt of prior hormone therapy. An 
additional post-hoc analysis was added to deter-
mine if use of the Stuttgart criteria for biochemical 
failure after primary HIFU (PSA nadir+1.2ng/ml 
(15) would alter the number of participants clas-
sified as recurrence, with an intention to perform 
analyses utilizing both definitions of biochemical 
failure should this be the case.

Survival analysis with the Kaplan-Meier 
method was performed to determine disease re-
currence-free survival (RFS) over time. Survival 
curves were stratified by each predictor of disease 
recurrence. A P value less than 0.05 on log-rank 
testing was used to determine whether the effect 

of each predictor on time to disease recurrence 
was statistically significant. Descriptive statistical 
analysis was performed with IBM SPSS Statistics 
version 22.0 (IBM Corporation, USA). Median va-
lues, range, and interquartile range (IQR) values 
are reported when appropriate.

RESULTS

A total of 741 patients underwent HIFU 
at our center and 24 patients (3.2%) were eligi-
ble for study inclusion with a median follow-up 
of 31.0 months (range 12.3-70.2 months). Mean 
age at treatment was 68 years and 21/24 patients 
(88%) had received prior EBRT, while 3/24 (12%) 
had received prior brachytherapy. Most partici-
pants (21/24, 87.5%) had Gleason 7 or higher 
disease on study entry biopsy and 14/24 (58.3%) 
had palpable disease. Median PSA at study entry 
was 4.02ng/ml (range 0.90-28.90ng/ml). Patient 
demographics are listed in Table-1.

All enrolled participants received salva-
ge HIFU treatment as described in our protocol. 
Mean treated prostate volume was 23.8ml (ran-
ge 11.3-38.8ml). No participants received ADT 
or transurethral resection of the prostate (TURP) 
as an adjunct to HIFU. Median time to PSA nadir 
was 3 months (range 3-15 months) after treatment 
and median post-HIFU PSA nadir was 0.04ng/ml 

Table 1 - Baseline characteristics of patients.

Variable Value

Number of included patients (n) 24

Mean age (years) 68

Prior EBRT (n) 21 (88%)

Prior brachytherapy (n) 3 (12%)

Prior ADT (with radiotherapy) (n) 6 (25%)

Restaging MRI (n) 9 (38%)

Median PSA (ng/mL) [range] 4.02 [0.90 – 28.90] 
ng/mL

Gleason grade (n having 6, 7, 8-10) 3, 11, 10

Clinical T stage (n having T1, T2, T3) 10, 8, 6
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(range 0-3.08). Two patients had no PSA responses 
post-HIFU (PSA increased at the 3-month post-HI-
FU measurement). Disease recurrence was experien-
ced by 9 participants (38%) during follow-up with 
a median time to disease recurrence of 18 months 
(range 3-36 months). Disease recurrence was due to 
biochemical recurrence (rise of 2ng/ml above PSA 
nadir) in the 9 participants. If the alternate Stuttgart 
definition (PSA nadir+1.2ng/ml (14)) of biochemi-
cal failure was employed, none of the remaining 15 
participants would be reclassified as treatment fai-

Figure 1 - (A) Maximum PSA decline and (B) Timing of maximum PSA decline (post-HIFU nadir) and timing of PSA failure for 
individual patients treated with salvage HIFU.
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grade, number of study entry TRUS biopsy cores 
positive, palpable disease at study enrollment, pre-
-HIFU PSA, and receipt of prior hormone therapy, 
suggested an improved RFS but were not statisti-
cally signifi cant (P>0.05). There was no difference 
in RFS between those patients initially treated with 
prior ERBT and brachytherapy.

One participant developed urethral stric-
ture disease 9 months post-HIFU requiring visu-
al internal urethrotomy (Clavien-Dindo Grade IIIb 
complication). No cases of rectourethral fi stulae or 
osteitis pubis were observed. There were no other 
surgical complications noted. Median IPSS incre-
ased from a baseline of 8 (range 2-27, n=21) to 24 
at a median year 1 average (range 6-32, n=16) and 
17 at a median 2-year average (range 1-30, n=11). 
Median IIEF-15 declined from pre-treatment from 
43 (n=17) to 19 post-treatment (n=12). IIEF data 
was limited in follow-up with most patients com-
pleting the post-treatment assessment at 6 months 
and not afterwards.

DISCUSSION

With 20-60% of men receiving primary 
radiotherapy developing biochemical failure wi-
thin 5 to 8 years, there is a clinical need to fi nd 
curative salvage therapies (1, 2). Salvage prosta-
tectomy may be potentially curative but carries 

Figure 2 - Recurrence-free survival (RFS) after salvage HIFU. Figure 3 - Subgroup analysis of recurrence-free survival (RFS) 
after salvage HIFU. (A) PSA nadir serves as an early predictor 
of RFS (P<0.001). (B) Low grade and (C) impalpable disease 
are suggestive of improved RFS but not statistically signifi cant.
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a high risk of adverse events. Multiple studies 
have demonstrated cancer-specific survival to 
range from 70-83% and 54-89% at 5-years and 
10-years respectively, and salvage prostatectomy 
has been reported to have 5-year and 10-year 
biochemical recurrence-free rates ranging from 
47-82% and 28-53% respectively (5). Salvage 
prostatectomy is a more morbid operation than 
when performed primarily-previous series have 
demonstrated that salvage radical prostatectomy 
is associated with a 2-10% risk of rectal injury, 
11-41% risk of anastomotic stricture, 80-100% 
risk of post-operative erectile dysfunction and 
10-79% risk of incontinence.

The goal of an ablative therapy for pros-
tate cancer is the maximum destruction of cance-
rous tissue with minimal injury to critical adjacent 
structures such as the urethra, urinary sphincter, 
bladder neck and rectum. In our study, we have 
found that approximately half of patients treated 
with salvage whole gland HIFU for radio-recurrent 
prostate cancer experienced intermediate-term 
RFS (2-year RFS: 66.3%, 5-year RFS: 51.6%). This 
is similar to other series that have reported inter-
mediate term RFS ranging from 38-83% (Table-2).

In their retrospective analysis of 167 pa-
tients, Murat et al. reported local cancer control 
was achieved with negative biopsy results in 73% 
of patients and the 5-year overall survival rate 
was 84% (16). The 3-year progression-free survi-
val rates were 53%, 42% and 25% for the low-, 
intermediate-, and high-risk groups, respectively. 
Murat et al. showed that those who had not had 
previous ADT, low pre-HIFU PSA and those with 
pre-radiotherapy low or intermediate D’Amico 
risk disease had improved RFS. Neither Gleason 
score nor positive biopsy percentage influenced 
RFS. Another study by Jones et al. of 100 pa-
tients at least 2 years after EBRT who received 
whole gland HIFU, 50 men achieved their 1 year 
endpoint of PSA nadir less than 0.5ng/mL and a 
negative biopsy (17).

A recent multicenter retrospective stu-
dy by Crouzet et al. of 418 patients with radio-
-recurrent disease treated with HIFU showed that 
the overall survival, cancer specific survival and 
metastasis-free survival rates at 7 years were 
72%, 82% and 81%, respectively (18). Pre-ERBT 

risk classification and pre-salvage HIFU PSA was 
shown to be associated with worse biochemical 
failure-free survival. Another study by Gelet et al. 
of 71 patients who were treated with salvage HIFU 
demonstrated that 80% had negative biopsies post 
HIFU and 61% had a nadir PSA obtained within 3 
months of less than 0.5ng/mL (19). Mean follow-
-up was 14.8 months and at the last follow-up, 
44% of patients had no evidence of any disease 
progression.

In our cohort, undetectable PSA nadir was 
the only identified predictor of improved RFS. This 
is validated by other data in the literature. Ahmed 
et al. showed that in 84 men who underwent who-
le gland salvage HIFU, PSA nadir >0.5ng/mL was 
predictive of failure (HR: 0.16, P<0.001) (2). The 
1- and 2-year PFS for patients with a PSA nadir 
of <0.5ng/mL was 82 and 68% respectively, com-
pared to 37 and 13% for those with a PSA nadir 
>0.5ng/mL. Neither pre-treatment PSA nor Glea-
son score were found to predict failure. Uchida et 
al. showed that in men with a PSA nadir <0.2ng/
mL had a low rate of cancer detection on post-
-HIFU biopsy of only 11% compared to 54 and 
52% if the PSA nadir was 0.21-1 or >1ng/mL res-
pectively (20). This has led to some investigators 
suggesting that routine biopsy post-HIFU may not 
be required if the PSA nadir is less than 0.2ng/mL. 
The PSA nadir has also been shown to be a pre-
dictor of improved RFS in other setting including 
primary HIFU (21), focal salvage HIFU (22) and 
salvage cryoablation (23).

Other predictors of RFS shown by other 
investigators include pre-EBRT D’Amico risk (Mu-
rat), pre-HIFU PSA (8, 16, 21), previous ADT (8, 
16), Gleason grade (8) and tumor extension ante-
rior to the urethra as seen in MRI (21). However, 
these were not shown to be statistically significant 
in our cohort.

Compared to salvage prostatectomy, com-
plication rates of salvage HIFU are hypothesized 
to be less severe (7). In our series, only 1 parti-
cipant developed urethral stricture disease requi-
ring visual internal urethrotomy and there were 
no cases of rectourethral fistulae or osteitis pubis. 
In a systematic review of HIFU for radio-recurrent 
prostate cancer, reported complications included 
a 2-16% risk of rectourethral fistula, 20% risk 
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Table 2 - Review of literature for salvage HIFU (whole gland and focal) for radio-recurrent prostate cancer.

Study,

Year Device

No. 

patients 

(n)

Age 

(years)

Pre-HIFU 

PSA 

(months)

Median 

follow-up 

(months)

Primary 

therapy

Prior 

ADT 

(%)

Definition of 

biochemical 

failure RFS

Incontinence 

(%)

Bladder 

obstruction 

(%)

Rectourethral 

fistula (%)

Osteitis 

Pubis 

(%)

Whole Gland HIFU

Gelet, 

2004
Ablatherm™ 71 67 5.72 14.8 EBRT 30 ASTRO

38%
(30 months)

35.2 (G3 

= 7)
16.9 5.6 NR

Zacgarakis, 

2008

Sonablate 

500™
31 68 5.7 7.4 EBRT 58 ASTRO 71%

(7.4 months) 6.5 36 6.5 NR

Murat, 

2009
Ablatherm™ 167 68 4.5 18.1 EBRT 56.8 Phoenix

53% low 
risk, 42% 

intermediate 
risk, 25% 
high risk
(3 years)

49.5

(G3 = 9.5)
19.8 3 NR

Berge, 

2010
Ablatherm™ 46 67.4 5.5 9 EBRT 15.2 Phoenix 60.9%

(9 months) 32.6 4.4 2.2 NR

Uchida, 

2010

Sonablate 

500™
22 65 4 24

EBRT 

(63.6%), 

BT 

(22.7), 

PT 

(13.6%)

27.3 Phoenix 52%
(5 years) 18.2 18.2 4.5 NR

Ahmed, 

2012

Sonablate 

500™
84 68 4.3 19.8 EBRT 36 Phoenix

59% (1 year); 
43% (2 year)

38 20 4.8 1.2

Crouzet, 

2012
Ablatherm™ 290 68.7 6.38 48 EBRT 50 Phoenix

45% low 
risk, 31% 

intermediate 
risk, 21% 
high risk
(5 years)

46.6 16 2 2.7

Rouviere, 

2013
Ablatherm™ 46 NR 5.7 NR EBRT 32.6 Phoenix 42% (2 year); 

31% (4 year) NR NR NR NR

Song, 

2014
Ablatherm™ 13 68 4.63 44.5 ERBT 61.5 Stuttgart

53.8%
(44.5 

months)
30.8 38.5 0 NR

Yutkin, 

2014

Sonablate 

500™
19 66 3.25 59.3 BT 27 Stuttgart 66.7%

(4.3 years) 31.6 21.1 15.8 0

Dason, 

2016
Ablatherm™ 24 68 4.02 31

ERBT 

(88%), 

BT 

(12%)

NR Phoenix

66.3%
(2 year); 
51.6%
(5 year)

NR 4.2 0 0

Focal HIFU

Ahmed, 

2012

Sonablate 

500™
39 70.5 3.3 17 EBRT 74.4 Phoenix 69% (1 year); 

49% (2 year) 12.8 8 2.6 0

Baco, 

2014
Ablatherm™ 48 68.8 NR 16.3

EBRT 

(96%), 

BT (4%)

23 Phoenix 83% (1 year); 
52% (2 year) 25 NR 0 2
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of bladder neck contracture, 10% risk of urethral 
strictures, 1.2-2.7% risk of osteitis pubis, 10-50% 
risk of incontinence and 66.2-100% risk of erectile 
dysfunction (24). Heterogeneity in adverse event 
reporting prevents a direct comparison of salvage 
HIFU toxicity to salvage prostatectomy.

Compared to whole gland salvage HIFU, 
focal HIFU is less well reported. Although preser-
ving oncologic control while further minimizing 
harm may be achieved with focal therapy, difficul-
ty with accurately localizing and treating recur-
rent disease may lead to progression and metasta-
sis. Provisional data suggests similar oncological 
outcomes with lower adverse events compared to 
whole-gland ablation. Ahmed et al. reported on 
39 patients treated with focal HIFU (hemi-ablation 
or focal ablation) for radio-recurrent prostate can-
cer (22). Progression-free survival rates at 1- and 
2- years according to the Phoenix criteria were 
reported to be 69% and 49% respectively.

Baco et al. described 48 prospectively en-
rolled patients with radio-recurrent prostate can-
cer treated with hemi-salvage HIFU (25). Progres-
sion-free survival rates at 12, 18 and 24 months 
were 83%, 64% and 52% respectively. Disease 
progression occurred in 16 of 48 patients (33%). 
Of these, 4 had local recurrence in the untreated 
lobe, 4 had bilateral recurrence, 6 developed me-
tastases and 2 had rising PSA without evidence of 
local recurrence or metastases. Thus, whole gland 
and focal salvage HIFU may provide a potential 
cure if patients are referred at an early stage when 
recurrence is suspected.

The present study’s small sample size and 
short follow-up limited the confidence in esti-
mation of RFS as well as the power of subgroup 
analyses and ability to analyze predictive factors. 
This study was also limited by a lack of follow-up 
biopsies to adequately demonstrate effective tre-
atment. We defined treatment failure with a strict 
clinical definition. Further, purely PSA based de-
finitions of biochemical failure including both the 
ASTRO definitions (10, 11) as well as the Stuttgart 
definition (15) are not validated to predict disease 
recurrence after salvage HIFU. This limits compa-
risons to salvage prostatectomy, for which a post-
-treatment PSA nadir of 0ng/ml is expected and 
biochemical recurrence is easily assessed.

Other than aggregate AUA-SI and IIEF-15 
questionnaire data, adverse event recording was 
limited as we did not capture lower grade compli-
cations such as infections, hematuria, incontinen-
ce and perineal pain. Every attempt was made to 
assess for severe complications and we saw only 
1 case of stricture disease requiring intervention 
(Clavien-Dindo Grade IIIb complication) and no 
cases of rectourethral fistulae or osteitis pubic. 
This is consistent with the low incidence of these 
complications as described in previous series (2, 8, 
9). Additional complications may become evident 
with longer follow-up.

On routine follow-up, there was a median 
increase in IPSS at 1 year followed by subsequent 
improvement at 2-year follow-up. It has been pre-
viously reported that HIFU causes de novo detru-
sor overactivity and impaired bladder compliance 
seen on routine urodynamics in 10% of patients at 
3 months, with progressive improvement at longer 
follow-up as seen in our series (26).

There is no consensus to date for the ide-
al candidate for salvage HIFU for radio-recurrent 
prostate cancer. The main candidate for salvage 
HIFU is a man that has radio-recurrent prostate 
cancer predicted to cause morbidity or mortality 
within his lifetime, but refuses or cannot receive 
salvage radical prostatectomy. Further, the effec-
tiveness of salvage therapy is a function of how 
well metastases are excluded. We utilized standard 
bone scans and CT scans to rule out metastases. 
However, they are of limited value, especially 
when PSA is low. Some patients in this study may 
have had occult micrometastatasis at the time of 
HIFU and eventually had progression with distant 
disease leading to a failure of proper selection due 
to limitations of pre-HIFU screening or imaging. 
The patients who had no PSA response likely had 
unrecognized micrometastatic disease. Future 
studies on salvage therapy will rely on advanced 
imaging modalities to rule out systemic recurren-
ce post curative treatment, including 18-F Choline 
PET and PSMA PET, which have reported sensiti-
vities of 42-96% (27) and 66-89.5% (28).

In summary, salvage HIFU allows for inter-
mediate-term disease control with acceptable mor-
bidity in carefully selected patients with localized 
radio-recurrent prostate cancer. An undetectable 
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PSA nadir, achieved at a median time of 3 months 
post-HIFU, serves as an early predictor of recur-
rence-free survival. Large multicenter trials with 
long-term follow-up are warranted to better as-
sess oncological outcomes and adverse events.
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Prostate cancer incidentally discovered at the time of radical 
cystoprostatectomy does not decrease overall survival: 
Results from a large Chinese medical center
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ABSTRACT         ARTICLE INFO______________________________________________________________     ______________________

Purpose: To investigate the incidence and pathologic characteristics of prostate can-
cer (PCa) incidentally discovered at the time of radical cystectomy and its impact on 
overall survival.
Materials and Methods: A single center retrospective study of 762 male patients who 
underwent radical cystoprostatectomy from Jan 1994 to Dec 2012.
Results: Of all included patients, 132 (17.3%) were found to have PCa. Patients with in-
cidental PCa had a significantly higher mean age (69.2 vs. 62.2 years, P=0.015). Among 
the 132 patients with PCa, prostate specific antigen (PSA) analysis was available in 76 
patients (57.6%), with a median value of 1.06ng/mL, and 61 (80.3%) patients had a PSA 
value below 4ng/mL. Four hundred and thirty-six patients (57.1%) were successfully 
followed, with a median duration of 46.5 months. The overall 5-year survival rate was 
62.1%, and the 5-year cancer–specific survival rate was 72%. PCa recurrence was de-
fined by two consecutive PSA values of >0.2 ng/mL and rising, and no PCa recurrence 
occurred. According to a univariate analyses, incidental PCa was not associated with 
cancer-specific survival (P=0.192) or overall survival (P=0.493). According to univari-
ate analyses, the overall survival of patients with PCa was not associated with prostate 
cancer staging, PSA value, or Gleason score (All P values>0.05).
Conclusions: Prostate cancer incidentally discovered at the time of radical cystectomy 
does not decrease overall survival. Patients with incidental PCa were older than those 
without. The PSA value before operation is not helpful for predicting incidental pros-
tate cancers.

INTRODUCTION

Prostate cancer (PCa) in China does not 
occur as often as in the Western world. However, 
in recent years, the incidence of this disease has 
continuously grown. The prevalence of latent PCa 
has been reported to be much higher in autopsy 
studies (1). Carcinoma of the bladder is the most 

common malignancy of the urinary system in Chi-
na. Many patients have been diagnosed with mus-
cle-invasive disease or high-risk non-muscle in-
vasive bladder cancer. Radical cystoprostatectomy 
with bilateral pelvic lymph node dissection is the 
standard treatment for these patients (2). To pre-
serve sexual function in selected cases, alternative 
techniques have been reported and some authors 

Vol. 44 (2): 258-266, March - Abril, 2018

doi: 10.1590/S1677-5538.IBJU.2017.0430

Keywords:
Urinary Bladder Neoplasms; 
Prostatic Neoplasms; Carcinoma

Int Braz J Urol. 2018; 44: 258-66

_____________________
Submitted for publication:
July 19, 2017
_____________________
Accepted after revision:
September 20, 2017
_____________________
Published as Ahead of Print:
November 22, 2017



ibju | incidental Pca after cystoProstatectomy

259

have described cystectomy with partial prosta-
tectomy (3, 4). Concerns have been raised about 
the possible association with incidental prostate 
cancer, which may lead to potential risks.

 In a previous publication from our cen-
ter, Yang et al. had reported that the rate of in-
cidental PCa was 28% (5). It is notable that in 
China, data regarding the impact of incidentally 
discovered prostate cancer at the time of radi-
cal cystoprostatectomy on overall survival is 
still lacking. Thus, we updated our database and 
performed this study. We aim to investigate not 
only the incidence and pathological characteris-
tics of incidentally discovered prostate cancer in 
radical cystoprostatectomy specimens but also 
its impact on patients’ survival.

MATERIALS AND METHODS

Patient Selection
 From Jan 1994 to Dec 2012, a total of 

763 male patients underwent radical cystopros-
tatectomy at Peking University First Hospital. 
Selection criteria included a) no previous his-
tory of prostate cancer; b) no previous history 
of chemotherapy or radiotherapy; and c) no evi-
dence of prostate cancer in imaging; d) age ≥40 
years old. A total of 762 patients were inclu-
ded in this study. It is notable that we excluded 
one patient due to a pre-operative PSA value 
of 136ng/mL, and later results showed that he 
had pT4 prostate cancer with a Gleason score 
of 5+5. Clinical data were retrospectively col-
lected. The preoperative evaluation included 
digital rectal examination, contrast-enhanced 
computed tomography (CT), and prostate speci-
fic antigen (PSA). This study was approved by 
the institutional review board.

Patients treatment and follow-up
 All patients were treated with en bloc 

open or laparoscopic cystoprostatectomy with 
or without bilateral pelvic lymph node dissec-
tion. Lymph node dissection included all the 
lymph nodes in the boundaries of the: common 
iliac bifurcation (cephalad); genitofemoral ner-
ve (laterally); circumflex iliac vein and lymph 
node of Cloquet (caudal); hypogastric vessels 

(posteriorly), including the obturator fossa. Sur-
gical margin of the urethra was not routinely 
examined through frozen biopsy.

All patients were followed up every three 
months for the first two years after operation 
and every six months in the following periods. 
During follow-up, chest X-ray was used to de-
tect metastasis in the chest cavity, CT scan was 
used to detect abdominal metastasis and local 
recurrence. For patients with prostate cancer, 
PSA was routinely monitored at three months 
intervals. PCa recurrence was defined by two 
consecutive PSA values of >0.2ng/mL and ri-
sing in our study.

Pathologic evaluation
All pathology specimens were reviewed 

by three experienced pathologists at our insti-
tution. The prostates of all patients were embe-
dded and sectioned at 3-mm intervals. Prostate 
cancers found in the specimens were assessed 
for stage, surgical margin status and Gleason 
score. 2005 International Society of Urological 
Pathology (ISUP) Modified Gleason System was 
used for the grading of PCa. Pathological tumor 
staging for bladder cancer and prostate cancer 
were based on the 2010 TNM classification of 
the American Joint Committee on Cancer.

Statistical analysis

Data were retrospectively collected at 
our center. Continuous variables were compa-
red between groups using a t test. Descriptive 
statistics were performed using Pearson’s chi-
-squared test. Kaplan-Meier plots were used to 
estimate overall survival and cancer-specific 
survival, and differences were assessed with the 
log-rank statistic. Multivariate logistic regres-
sion was used to calculate the predictive factors. 
Multivariate Cox regression analysis was used 
to evaluate the prognostic factors for survival. 
Prostate cancer recurrence includes PSA recur-
rence (defined as a PSA value over 0.2ng/mL), 
local recurrence and distant metastases. SPSS 
17.0 was used for the data analysis. The level 
of statistical significance was set at P<0.05. All 
P-values are two sided.
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RESULTS

 Of all 762 patients included in this stu-
dy, 697 had urothelial carcinoma, while the 
other 65 patients had other pathologic subtypes 
(13 adenocarcinomas, 11 squamous cell carcino-
mas, 9 sarcomas, and 32 other types). The mean 
age of the patients was 63.5 years (range, 41-91 
years). Among the patients, 2 had Ta disease, 
210 had T1 disease, 218 had T2 disease, 168 had 
T3 disease, 128 had T4 disease, and 6 had CIS 
only. Lymph node dissection was performed in 
503 patients, while 109 (21.67%) patients sho-
wed lymph node involvement.

Of all patients included, 132 (17.3%) were 
found to have incidental prostate cancer. The 
mean age of the patients with prostate cancer 

was 69.2 years (range 44-87 years). There was a 
significant difference between the age of the pa-
tients with and without prostate cancer (69.2 vs. 
62.2 years, P=0.015). Table-1 lists bladder tumor 
stage and lymph node status in each group, all 
of which showed no significant difference. Ac-
cording to a univariate analysis, only elder age 
was related to the presence of incidental prostate 
cancer (HR=1.068, 95% confidence interval [CI] 
1.046-1.091, P<0.001). Positive margin of prostate 
cancer was noted in one patient; this patient had 
a Gleason score of 3+3, a PSA value of 4.25ng/mL, 
and the pathologic stage was pT2a.

PSA analysis was available for 76 of the 132 
patients with prostate cancer (57.6%), with a me-
dian value of 1.06ng/mL (range 0.02-19.37ng/mL), 
and 61 (80.3%) patients had a PSA value below 4 

Table 1 - Comparison of clinical and pathologic characteristics between patients with or without incidental prostate cancer.

Patients without 
prostate cancer

Patients with prostate 
cancer

Total Chi-square P value

Age, year, mean 69.2 62.2 0.015

Bladder tumor stage

pT1 186 35 210

pT2 178 50 218

pT3 148 30 168

pT4 111 17 128

pTa 2 0 2

CIS 6 0 6

Total 630 132 762 7.659 0.176

Lymph node status

Negative 310 84 394

Positive 93 16 109

Total 403 100 503 4.388 0.223
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ng/mL. Clinical and pathologic characteristics for 
patients with prostate cancer are listed in Table-2. 
Fifteen patients were found to have a PSA value 
over 4ng/mL; detailed information on these pa-
tients is listed in Table-3.

 Four hundred and thirty-six patients 
(57.1%) were successfully followed, and the me-
dian follow-up duration was 46.5 months (range 
4–99 months). One hundred and sixty-seven pa-
tients died during follow-up, including 104 who 
died of bladder cancer and 63 patients died of 
other reasons, while no patients died of prosta-
te cancer. The 5-year overall survival rate was 
62.1%, with a median survival time of 80 mon-

ths. The 5-year cancer–specific survival rate was 
72%. According to a univariate analyses, inci-
dental prostate cancer was not associated with 
cancer-specific survival (P=0.192) or overall sur-
vival (P=0.493). According to multivariate analy-
ses, bladder cancer stage (P<0.001) and lymph 
node involvement (P<0.001) were independently 
associated with cancer-specific survival. Kaplan-
-Meier overall survival estimates, stratified by 
stage of bladder cancer and lymph node status 
are shown in Figure-1.

 Ninety-six patients with prostate cancer 
were successfully followed, and none had expe-
rienced tumor recurrence (neither PSA recurrence, 

Table 2 - Clinical and pathologic characteristics for patients with prostate cancer.

Variables
Number of 

patients (%)
Number of patients with
pre-operative PSA value

Mean PSA value 
(ng/mL)

P value

Age

40-49 4 (3.03) 2 0.58

50-59 18 (13.64) 8 2.64

60-69 39 (29.55) 21 2.57

70-79 59 (44.70) 37 6.26

≥80 12 (9.09) 9 3.81 0.906

Tumor stage

pT2a 94 (71.21) 51 2.05

pT2b 1 (0.76) 0

pT2c 32 (24.24) 20 3.50

pT3a 4 (3.03) 4 6.40

pT3b 0 (0) 0

pT4 1 (0.76) 1 5.99 0.556

Gleason score

3+2 40 (30.30) 14 1.75

3+3 65 (49.24) 24 1.42

3+4 22 (16.67) 17 3.46

4+3 3 (2.27) 2 10.01

4+4 1 (0.76) 1 5.09

 5+5 1 (0.76) 1 5.99 <0.001

Gleason score in each risk group

<7 105 (79.5) 55 2.11

=7 25 (18.9) 19 4.15

>7 2 (1.5) 2 5.54 0.053
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Table 3 - Detailed information on patients with a PSA value over 4ng/mL.

PSA value (ng/mL) Gleason score Pathologic stage Margin status Follow-up result*

1 4.25 3+3 pT2a Positive Lost

2 4.45 3+4 pT2c Negative Dead

3 5.09 4+4 pT3a Negative Survive

4 5.21 3+3 pT2a Negative Lost

5 5.60 3+4 pT2c Negative Dead

6 5.82 3+3 pT2a Negative Dead

7 5.99 5+5 pT4 Negative Dead

8 6.40 3+3 pT2a Negative Dead

9 7.79 3+4 pT2c Negative Survive

10 8.81 3+2 pT2a Negative Survive

11 9.24 3+4 pT2a Negative Dead

12 11.06 3+3 pT2a Negative Survive

13 12.34 3+3 pT2c Negative Dead

14 15.30 3+4 pT2c Negative Survive

15 19.37 4+3 pT3a Negative Survive

* For the 15 patients who had a PSA value over 4 ng/mL, 13 patients were successfully followed, 7 died of bladder cancer, and the other 6 survived and were free of either 
bladder cancer or prostate cancer.

Figure 1 - Estimated Kaplan-Meier overall survival stratified by stage of bladder cancer (a) and lymph node status (b) 
(all P<0.001).
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local recurrence, nor distant metastasis occurred). 
The 5-year overall survival rates for patients with 
or without prostate cancer were 58.2% and 63.3%, 
respectively, which showed no significant diffe-
rence (P=0.432, Figure-2a). The 5-year cancer–
specific survival rates for patients with or without 
prostate cancer were 67.6% and 74.2%, respecti-
vely, and no significant between-group difference 
was found (P=0.190, Figure-2b). When restricting 

analyses to non-muscle invasive bladder cancer 
only (NMIBC, including pTa, pT1, CIS), still no di-
fference was found (P=0.510, Figure-3).

 According to univariate analyses, the ove-
rall survival of patients with prostate cancer was 
not associated with prostate cancer stage, PSA 
value, or Gleason score (all P values>0.05). We 
grouped the patients based on stage of prostate 
cancer (localized prostate cancer [stage ≤pT2c], 

Figure 2 - Estimated Kaplan-Meier overall survival curves (P=0.432) (a) and cancer-specific survival curves (P=0.190) 
(b) stratified by presence of prostate cancer.

Overall Survival Cancer-Specific Survival

Figure 3 - Estimated Kaplan-Meier overall survival curves 
for patients with non-muscle invasive bladder cancer 
stratified by presence of prostate cancer (P=0.510).
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local advanced prostate cancer [stage ≥pT3a]), 
Gleason score (Gleason score<7, Gleason score=7, 
Gleason score>7) and PSA value (PSA<4 ng/mL 
and PSA≥4 ng/mL). Neither analysis showed any 
significant difference between groups in overall 
survival (all P>0.05, Figure-4).

DISCUSSION

 The incidence of prostate cancer found in 
cystoprostatectomy specimens in Western coun-
tries was reported to be 18%-50% (6-8), while in 
China, the reported incidence is much lower (3%-
28%) (5, 9-11). Although prostate cancer is preva-
lent, it has comparatively low morbidity and mor-
tality rates (12). A number of reports regarding 
incidental prostate cancer have been published, 
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Figure 4 - Estimated Kaplan-Meier overall survival curves for patients with prostate cancer stratified by stage of 
prostate cancer (P=0.966) (a) Gleason score (P=0.504) (b) and PSA value (P=0.354) (c).
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a better predictor than either digital rectal exa-
mination (DRE) or transrectal ultrasound (TRUS) 
(17). PSA is an important marker during prosta-
te cancer screening and follow-up. In China, the 
recommended cutoff value for prostate biopsy is 
4ng/mL. In this series, the PSA value before ope-
ration was low; among those patients who had in-
cidental prostate cancer, 80.3% had a PSA value 
below 4ng/mL. In our previous study, Yang et al. 
had reported that patients with incidental prostate 
cancer had a mean PSA of 3.28ng/mL before ope-
ration, while those without prostate cancer had a 
mean PSA of 2.18ng/mL (5). On the other hand, 
in the subgroup analysis of existing of inciden-
tal prostate cancer found in radical cystectomy, 
61 (80.3%) patients had a PSA value below 4ng/
mL versus the above ones, while there was no sig-
nificant difference in overall survival (P=0.354). 
Thus, interestingly, it seems that PSA value be-
fore operation is not helpful for excluding inci-
dental prostate cancers, and patients with higher 
PSA had similar survival results. According to the 
available data, PSA might not be a sole predictor 
of incidental prostate cancer, and there is still no 
consensus for the PSA cutoff value above which 
patients should have a prostate biopsy.

 In this study, patients with incidental 
prostate cancer were older, which was in accor-
dance with a European report by Pignot et al. 
(18). Recently, some investigators had reported a 
prostate-sparing approach to preserving sexual 
function for patients undergoing radical cystec-
tomy (3, 19-22). This approach is only suitable in 
a highly selected population with bladder cancer 
without involvement of the prostatic urethra and 
without prostate cancer. This procedure is said to 
be oncologically safe with good functional results 
as long as it is performed in an experienced center 
(23). Our study might throw some light upon this 
issue. In addition to our conclusion, it was sugges-
ted that the selection of surgery method still ne-
eds some other consideration about prostate can-
cer screening comprehensively. Thus, a thorough 
examination of the prostate should be performed 
to preclude latent prostate cancer. However, from 
available data, there is still no effective predic-
tor, especially PSA level studied in our research, 
to preclude prostate cancer before operation. Ran-

dom prostate biopsy or transurethral resection of 
prostate may be indicated for those patients who 
wish to preserve their prostates, at least for pa-
tients with older age. Our conclusion might be an 
evidence of selecting prostate-sparing cystectomy 
or partial prostatectomy alternatively, which could 
protect sex function and maintain continence bet-
ter. However, some related researches should be 
made to confirm it clearly in future studies.

 This study has some limitations. The first 
limitation is the retrospective design of this study, 
which may lead to selection bias. Moreover, the 
volume of the prostate cancer was not exactly me-
asured, which might have been informative to us. 
Furthermore, a pre-operative PSA value was not 
available for every patient. Finally, the patients 
who were lost to follow-up might have biased the 
survival analysis.

 In conclusion, prostate cancer incidentally 
discovered at the time of radical cystectomy does 
not decrease overall survival. Patients with inci-
dental prostate cancer were older than those wi-
thout. PSA value before operation is not helpful 
for predicting incidental prostate cancers.
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ABSTRACT         ARTICLE INFO______________________________________________________________     ______________________

Objective: To evaluate the prognostic value of the depth of lamina propria invasion in 
patients with T1 bladder cancer and to display comparative differences between the 
T1a/b and T1e/m substaging systems.
Patients and Methods: This study included 106 patients with primary stage T1 uro-
thelial bladder tumours who underwent surgery between January 2009 and December 
2014. Pathologic specimens were re-evaluated to confirm the diagnosis of T1 and 
substaging by the same pathologist using two systems: T1a and T1b, and T1m and 
T1e. Age, tumour size, multiplicity, associated carcinoma in situ, tumour grade, and T1 
substaging system were investigated to detect the relation between disease progression 
and recurrence.
Results: The recurrence rate was 52% for T1a (n=42) vs. 76% for T1b (n=20) (p=0.028) 
and 55% for T1m (n=32) vs. 62% for T1e (n=30), respectively (p=0.446). There was 
no significant difference between the substaging groups for disease progression: T1a 
(n=12, 15%) vs. T1b (n=7, 27%), and T1m (n=8, 13.8%) vs. T1e (n=11, 23%) (p>0.05). 
In the multivariate analysis, tumour size >3 cm (p=0.008), multiplicity (p=0.049), and 
substaging T1b (p=0.043) were independent predictive factors for tumour recurrence. 
According to the Kaplan-Meier actuarial method, recurrence-free survival was signifi-
cantly different in patients with pT1a tumours compared with those with pT1b tumours 
(p=0.033).
Conclusions: Substaging T1 provides a prediction of disease recurrence. Regarding 
recurrence, T1a/b substaging can provide better knowledge of disease behaviour be-
cause it is predicted as more superior than T1 m/e, and it can help in determining the 
requirement for early cystectomy.

INTRODUCTION

Bladder cancer is the 7th most common 
cancer in men; around 79.000 new cases of bla-
dder cancer are estimated to be diagnosed in the 
United States of America in 2017 (1). Seventy-five 

percent of these cases are confined to the muco-
sa or submucosa. The management of stage T1 
urothelial bladder tumours can be considered as 
a therapeutic challenge. Disease progression and 
death may result from conservative treatment, but 
radical interventions such as radical cystectomy 

Vol. 44 (2): 267-272, March - Abril, 2018

doi: 10.1590/S1677-5538.IBJU.2017.0424

Keywords:
Carcinoma; Urinary Bladder; 
Urinary Bladder Neoplasms

Int Braz J Urol. 2017; 44: 267-72

_____________________
Submitted for publication:
July 19, 2017
_____________________
Accepted after revision:
November 03, 2017
_____________________
Published as Ahead of Print:
December 10, 2017



ibju | Differences between t1a/b anD t1e/m in t1 carcinoma of the blaDDer

268

can be overtreatment for patients with no disease 
progression. As a result of conservative therapy, 
disease progression will develop in 20-40% of pa-
tients within 5 years (2). Radical cystectomy can 
be considered as a primary therapy that can be 
overtreatment for half of the total number of pa-
tients (3).

 Grade, tumour size, early recurrence, mul-
tiplicity, and presence of carcinoma in situ (CIS) 
are the prognostic factors in T1 urothelial bladder 
tumours (4). Lamina propria invasion stratifica-
tion has a high potential risk of disease progres-
sion (5). T1 bladder cancer sub-staging has not yet 
been recommended in clinical guidelines (6). The 
World Health Organization (WHO) recommended 
its use according to the recent 2016 classification 
(7). In addition, there is no consensus as to how to 
perform sub-staging.

 The purpose of the present study was to 
evaluate the prognostic value of the depth of la-
mina propria invasion in patients with T1 bladder 
cancer and to display comparative differences be-
tween the T1a/b and T1e/m sub-staging systems.

PATIENTS AND METHODS

All patients with primary stage T1 urothe-
lial bladder tumours who underwent surgery in our 
institution between January 2009 and December 
2014 were included in the study. To the original 
study, 169 patients were registered as having pri-
mary Tl BC. After re-evaluation and review of the 
hospital records, a total of 106 patients remained 
to be included in the analysis (Figure-1). Patho-
logic specimens were re-evaluated so as to prove 
the diagnosis of T1 and sub-staging by the same 
pathologist (SO). The pathologist classified the pa-
tients using two systems: T1a (the tumour does 
not infiltrate the muscularis mucosae-vascular 
plexus [MM-VP]) and T1b (the tumour infiltrates 
and/or invades the [MM-VP]), and T1m (micro-
-invasive- a single focus of lamina propria inva-
sion with a maximum diameter of 0.5mm) and T1e 
(extensive-invasive, >0.5mm) (8).

All patients underwent macroscopically 
complete TUR-BT. A second TUR-BT was performed 
2-6 weeks after the initial resection in accordance 

Figure 1 - The studied cohort after re-evaluation.

169 patients with primary T1

106 cases left after exclusions 

63 due to clinical factors

3 were stage T2,

1 case was multiple urothelial cancer (renal pelvis and ureter)

32 cases for which slides could not be retrived from archives

6 cases were performed radical cystecomy because of unresectable tumour with TUR

9 cases were stage Ta

12 cases did not have avaliable follow-up data 

80 cases were stage T1a
26 cases were stage T1b

56 cases were stage T1m
48 cases were stage T1e
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with the recommendations of the current Europe-
an Association of Urology (EAU) guidelines. De-
trusor muscle was present in 96 cases (90.5%) in 
the first TUR. 10 patients underwent re-TUR and 
after the evaluation of specimens, it was repor-
ted that there was detrusor muscle in all of them. 
All patients underwent intravesical treatment with 
bacillus Calmette-Guerin or mitomycin C (BCG or 
MMC). The patients’ follow-up included cystos-
copy and cytology every 3 months in the first 2 
years. If no recurrence was found, patients were 
requested to visit every six months thereafter for 
5 years. Disease progression was accepted as the 
detection of a muscle-invasive BC.

Age, tumour size, multiplicity, associa-
ted CIS, second TUR-BT, tumour grade, and T1 
sub-staging system were investigated to detect 
the relation between disease progression and 
recurrence.

SPSS software version 21.0, was used to 
perform statistical analyses (IBM, Armonk, NY, 

USA). Categorical and continuous variables were 
determined using the t-test, Mann-Whitney U test, 
and Pearson’s Chi-square test. The clinical results, 
such as disease recurrence and progression, were 
analysed using univariate statistical analysis ac-
cording to Kaplan-Meier and multivariate analyses 
using Cox regression models. A two-sided P<0.05 
was considered to indicate statistical significance.

RESULTS

The mean age of the patients was 67.9±10 
years. The mean follow-up time was 54 months. 
The evaluation of the patients according to staging 
systems is shown in Table-1. During follow-up, 
62 patients experienced recurrence and 19 had 
disease progression. According to the sub-staging 
systems, the recurrence rate was 52% for T1a (42 
cases) vs. 76% for T1b (20 cases) (p=0.028), and 
55% for T1m (32 cases) vs. 62% for T1e (30 cases), 
respectively (p=0.446) (Table-1). Thus, with regar-

Table 1 - Characteristics of the analyzed patients according to the two sub-staging systems.

T1a (n= 80) T1b (n=26) p T1m (n=58) T1e (n=48) p

Age 68±10.7 67.7±9.5 0.916 668±10 69.4±10.2 0.203

BMI (kg/m2) 26.6±3.4 28.2±43 0.065 26.9±3.2 27±4.2 0.879

Tumor (cm) 3.7±1.9 4.1±1.2 0.372 3.38±1.6 4.38±1.8 0.005*

Time to recurrence (mo.) 12.7±13.7 12.4±16.2 0.951 14.7±13.8 10.3±14.6 0.227

Time to progression 
(months)

13.7±14.7 17.5±20.4 0.603 15.9±16 14±17,2 0.781

Follow-up (months) 44±17.7 43.9±21.5 0.971 45±18.6 42±18.5 0.546

Grade (Low/High) 46/34 3/23 0.001* 34/24 15/33 0.005*

Percentage of patients 
who experienced 
recurrence n (%)

42 (52.5%) 20 (76.9%) 0.028* 32 (55.2%) 30 (62.5%) 0.446

Percentage of patients 
who experienced 
progression n (%)

12(15%) 7(26.9%) 0.169 8 (13.8%) 11 (22.9%) 0.223

No. of radical 
cystectomies offered to 
patients

12 (14.6%) 11 (45.6%) 0.002* 6 (10%) 17 (35%) 0.006*
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ds disease progression, there was no significant di-
fference between sub-staging groups: T1a (n=12, 
15%) vs. T1b (n=7, 27%), and T1m (n=8, 13.8%) vs. 
T1e (n=11, 23%) (p>0.05).

During follow-up, 17 (16%) (T0:2, Ta:1, 
T1:1, T2:10, T3:3) patients underwent radical cys-
tectomy. Radical cystectomy rates for the sub-sta-
ging groups were 12.5% vs. 27% for T1a vs. T1b (10 
cases vs. 7 cases p=0.082), and 8.6% vs. 25% for 
T1m vs. T1e (5 cases vs. 12 cases, p=0.022), respec-
tively. Despite our recommendations, six patients 
refused radical cystectomy surgery due to surgical 
and/or anaesthetic risks. Nine patients died during 
follow-up; 7 patients died of tumour progression 
and 2 died of other causes.

The formulated model of parameters rela-
ted with recurrence and progression is shown in 
Table-2. In the univariate analysis, no effect of 
the sub-staging systems could be determined for 
disease progression. In multivariate analysis, tu-
mour size >3cm (p=0.008), multiplicity (p=0.049) 
and sub-staging T1b (p=0.043, OR 0.407 [5-95% CI: 
0.173-0.896]) were independent predictive factors 
for tumour recurrence (Table-2).

According to the Kaplan-Meier actuarial 
method, recurrence-free survival was significantly 
different in patients with pT1a tumours compared 

with those with pT1b tumours (p=0.033). Recurren-
ce-free survival was not significantly different in 
patients with pT1m tumours compared with those 
with pT1e tumours (p=0.232). Curves for recurren-
ce-free survival are plotted in Figures 1 and 2.

DISCUSSION

The management of stage T1 urothelial 
bladder tumours can be considered a therapeutic 
challenge. In stage T1 urothelial bladder tumours, 
progression risk has been reported at different rates. 
In addition, recurrence following treatment (TURB, 
second TUR and intravesical treatment) and disease 
progression cause the necessity for radical cystec-
tomy. In the treatment of high-risk non-muscle 
invasive bladder cancer, early radical cystectomy 
is recommended by the EAU guidelines (6). In our 
study, disease progression was observed in 19 pa-
tients and radical cystectomy was recommended to 
23 patients. Tumour size >3cm, multiplicity, and 
T1b were seen as independent risk factors for the 
prediction of disease recurrence. Sub-staging using 
T1m/e has no effect on either recurrence or pro-
gression. In the multicentre study of Rouprêt et al., 
it was reported that T1a/b sub-staging was signifi-
cantly associated with recurrence-free (p=0.03), 

Table 2 - Prognostic factors of tumur recurrence and progression.

Recurrence univariate 
analysis

Progression univariate 
analysis

Recurrence 
multivariate analysis

p p P

Age 0.652 0.668 0.652

Tobacco Smoking 0.776 0.847 0.676

Second TUR 0.546 0.437 0.588

Low/High Grade 0.894 0.694 0.066

CIS ± 0.142 0.056 0.857

Tumour size >3cm 0.009* 0.243 0.008*

Multiplicity (single-multiple) 0.0510* 0.843 0.049*

Sub-staging T1a/b 0.048* 0.172 0.043*

Sub-staging T1m/e 0.588 0.227 0.588
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progression-free (p<0.001) and cancer-specific 
(p=0.02) survival as a consequence of multivariate 
analysis (9). In our study, similar results of recur-
rence-free survival were obtained.

Skoup et al. evaluated the prognostic value 
of the depth of lamina propria invasion in patients 
with T1 bladder cancer (10). In that study, during 
3.13 years follow-up of 128 patients, the recur-
rence and progression rates were 61% (n=101) 
and 16.3% (n=27), respectively. T1 sub-staging 
and grade also acted as independent predictors of 
tumour progression in their multivariate analysis 
(p<0.001). According to the results observed in that 
study, like in our study, there was no difference in 
sub-staging using T1a/b and T1m/e (11) on disease 
behaviour. De-Marko et al. reported that there was 
no significant diversity between tumour progres-
sion and disease-specific survival after 9.5 years 
of follow-up. However, in classification, the use of 
T1e/m was recommended, but they did not evalu-
ate recurrence-free survival in their study.

Van Rhijn et al. assessed the T1a/T1b/T1c 
and T1m/T1e sub-staging systems, which show a 
higher prognostic value for disease progression 
and disease-specific survival (8). In their study, 
sub-staging with T1m/T1e was significant for pro-
gression in multivariate analysis. In the present 
study, however, there was no relation between dis-
ease recurrence or progression and T1m/e.

Patriarca et al. analyzed three sub-staging 
systems for T1 bladder cancers that exhibited dif-
ferent kinds of clinical behavior (T1a/b: 0.5 - 1mm 
invasion) (12). The authors reported that the 1mm 
invasion system predicted progression (p<0.04). In 
the same study, they reported on patients who un-
derwent reTUR; the survival rate without recurrence 
was satisfactory or more. However, in our study, there 
appeared no difference because of the performance of 
nearly standard second TUR.

In the study of Orsola et al., all patients had 
T1 high grade urothelial carcinoma of the bladder. 
The authors studied treatment strategies according to 
sub-staging using depth of lamina propria invasion 
(5). They showed that sub-staging remained signifi-
cant for progression on multivariate analysis. In our 
study, there was no relation between disease progres-
sion and the two sub-staging systems. The T1a/b sys-
tem had a tendency for predicting progression; there-
fore, a long follow-up period was needed.

In most studies about sub-staging of T1, there 
have been deficiencies and even failures in reporting. 
However, we did not encounter such an obstacle. Our 
study has several limitations. First, the design of the 
study was retrospective. Secondly, several treatments 
are available after TURBT (BCG induction therapy, 
BCG induction, and maintenance therapy, mitomy-
cin C or device-assisted mitomycin C). Our patients 
did not receive a standardized treatment protocol be-

Figure 2 - Association of substaging T1m/e and time to recurrence.
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cause there was currently a worldwide shortage of 
BCG. Thirdly, the limited number of patients and fol-
low-up period may have played a role in the failure 
of predictive values of sub-staging of T1 for progres-
sion. Another limitation to the study is the relative 
low number of events (62 recurrences) to perform a 
reliable multivariable analysis with 9 variables. On 
the other hand, early progression of the disease can 
be prevented using second TUR, current intravesical 
induction, and maintenance treatment protocols. In 
addition, without progression, early cystectomy was 
performed to several patients. This intervention could 
bring about a relative decrease in the numbers of 
disease progression. In our study, tumour size >3cm, 
multiplicity, and sub-staging T1b for recurrence was 
very meaningful in univariate and multivariate anal-
yses; however, long-term follow-up might reveal sig-
nificant diversity for disease progression. Increased 
numbers of studies and translation of sub-staging of 
T1 to molecular pathology can lead to more precise 
prediction of recurrence and progression.

CONCLUSIONS

Sub-staging T1 in the surveillance of non-
-muscle-invasive bladder cancer provides the 
prediction of disease recurrence. Sub-staging of 
lamina propria invasion depth was designed ac-
cording to muscularis mucosa retention and these 
were found as independent factors. Sub-staging 
should be reported during the pathologic evalua-
tion report because it provides supplementary in-
formation for surgeons who undertake the follow-
-up. Within the assessment of recurrence, T1a/b 
sub-staging can provide better knowledge about 
disease behaviour because it is predicted as more 
superior than T1m/e, and it can also help in deter-
mining the requirement for early cystectomy.
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ABSTRACT         ARTICLE INFO______________________________________________________________     ______________________

Purpose: The LRP has a steep learning curve to obtain proficiency during which patient 
safety may be compromised. We present an adapted modular training system which 
purpose to optimize the learning curve and perform a safe surgery.
Materials and Methods: A retrospective analysis of the LRP safe learning protocol ap-
plied during a fellowship program over eight years (2008-2015).
The surgery was divided in 12 steps and 5 levels of difficulty. A maximum time interval 
was stipulated in 240 minutes. After an adaptation, the fellows had 120 minutes to per-
form all the corresponding modules to its accumulated skill. The participants gradually 
and safely pass through the steps and difficulty levels. Surgeries performed by fellows 
were analyzed as a single group and compared to a prior series performed by tutor.
Results: In eight years, 250 LRP were performed (25 per apprentice) during fellowship 
program and 150 procedures after completion. The baseline characteristics were com-
parable. Most cases operated were of intermediate risk. Mean operative time was longer 
in the fellow group when compared to the tutor (150 min). Mean estimated blood loss 
were similar among the groups. Functional and oncological outcomes were better in 
the Tutor´s group. No conversion to open surgery was performed.
Conclusions: The LRP safe learning protocol proved to be an effective method to opti-
mize the learning curve and perform safe surgery. However, the tutor’s functional and 
oncological results were better, showing that this is a procedure with a steep learning 
curve and proficiency demands more than 25 cases.

INTRODUCTION

Robot-assisted laparoscopic prostatectomy 
(RALP) is the standard procedure for minimally 
invasive prostate cancer treatment in several 
countries including US (1-3). This approach emer-
ged as an evolution of laparoscopic radical pros-
tatectomy (LRP). However, the high cost involved 
with this technology remains a huge obstacle to 
its expansion in developing countries. As descri-

bed previously, there are few units of  da Vin-
ci Surgical System (Intuitive Surgical, EUA) in 
Brazil. So, the number of people covered by this 
technology is very limited. Additionally, most of 
Brazilian urologists have not had access to RALP 
to become proficient in this method.

 In this context, with an increasing and 
inexorable trend to perform minimally invasive 
techniques, the LRP appears as an alternative 
that seems important to keep teaching. The LRP 
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provides improved visualization of the prostatic 
anatomy, accurate dissection, decrease in length 
of hospital stay and lower blood loss, comparing 
to open approach. However, it is one of the most 
technically demanding procedures in Urology 
(4). Some aspects inherent of laparoscopy such 
as two-dimensional images, decreased tactile 
sensation and limited range of motion can explain 
its difficulty. Besides, the abilities required to LRP 
differs from those of open surgery and attempts to 
transfer skills are not effective. Thereby, there is a 
long learning curve that has limited its expansion.

 some procedures may last too long, (es-
pecially when not assisted by experienced urolo-
gists) thus subjecting the patient to serious risks 
associated with positioning and pneumoperito-
neum (5). For example Schuessler and colleagues 
first series reported lengthy operative duration (8 
to 11 hours) and too long hospital stay (average 
7.3 days) (6).

 Thus, to optimize the learning curve and 
perform safe surgery, we present an adapted mo-
dular training system for fellows. The purpose is 
allowing a safe and optimal learning process divi-
ding the steps of surgery by level of difficulty. The 

results and the effects of this model in the learning 
curve will be accessed and compared to the tutor 
performance.

MATERIALS AND METHODS

 This is a retrospective analysis of a LRP 
safe learning protocol. The 5-6 port LRP were per-
formed during a 1-yr fellowship program in a Bra-
zilian referral hospital. There were 10 fellows over 
a period of eight years (2008-2015).

 The technique performed in the modular 
training was anterograde endoscopic extraperi-
toneal radical prostatectomy (Table-1). Based on 
previous study of Stolzenburg et al. (7), we divide 
the surgery in 12 steps on which were assigned 
levels of difficulty from 1 to 5, being 5 the most 
difficult.

 All study participants were graduated uro-
logists with prior experience in laparoscopic pro-
cedures (e.g.: nephrectomy, pyeloplasty) that did 
not include, however, pelvic procedures. When en-
tering the program, all participants received trai-
ning in dry-lab, including laparoscopic suturing 
techniques. The first 5 procedures were performed 

Table 1 - Steps of modular training.

No of step Description of step Module level

1 Umbilical incision, creation of extraperitoneal space and trocar placement I

2 Pelvic lymphadenectomy II

3 Exeresis of pre-prostatic fat, bilateral opening of endopelvic fascia and section of 
pubo-prostatic ligaments

I

4 Vascular control of dorsal vein complex (X-stitch) and control of retrograde 
blood flow (Hem-o-lock®)

III

5 Apical dissection IV

6 Blunt retroprostatic dissection and incision of the posterior Denonvillie´s fascia III

7 Section of the bladder neck with anterior and lateral dissection II

8 Dorsal bladder neck dissection III

9 Identification and division of vasa deferentia and dissection of the seminal 
vesicles

III

10 Control of the prostatic pedicles/Nerve sparing procedure III/V

11 Urethrovesical anastomosis (continuous 3-0 suture begins at 6 o´clock position 
and rises toward 12 o´clock bilaterally)

IV

12 Drainage with penrose drain, removal of the specimen and closure portals I
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by the tutor with assistance from two fellows (one 
as holder camera and the other as first assistant). 
After this initial period, the tutor began to assist 
the trainees.

 The tutor participated in all the procedures 
performed. A maximum time interval for surgery 
was stipulate in 240 minutes. Within this time, the 
trainees had 120 minutes to perform all the cor-
responding modules to its accumulated skill and 
at least, try those there are more complex. This 
initially settled time could have been subjectively 
extended if surgery was advancing properly. Ho-
wever, in case of no progression of the procedure, 
the tutor returns to assume. During the following 
operations, the fellows gradually and safely pas-
sed through steps. In the end of the training, par-
ticipants could try to perform the entire procedure 
within the recommended time. There was no case 
selection. The neurovascular bundles preservation 
was considered the most difficult step (level V).

 The cases operated by the fellows were 
analyzed as a single group and compared to a prior 
series of 200 cases performed by the tutor (8). The 
number of procedures per fellow was the same to 
reduce the skill bias and homogenize the sample. 
Additionally, the results obtained in the post fellow 
set were included in this analysis as a third group.

 The mean operating time, transfusion rate, 
intraoperative complications, length of hospi-
tal stay, and positive surgical margins rates were 
analyzed. Clinical evaluation and PSA dosages 

were done at 45 days after surgery and every three 
months over first two years to assess functional 
and oncological outcomes.

 Urinary continence was defined as 0-1 
pads/day at 12 months of follow-up. Potency 
status was evaluated through the question 5 of 
the IIEF (ability to maintain penile rigidity and 
erection sufficient for intercourse). All detected 
postoperative complications were graded in Cla-
vien-Dindo Classification (9). Continues variables 
were compared by paired t-test, while categorical 
variables were analyzed by chi-square test. The 
confidence interval was 95 % (p<0.05) for statis-
tical significance. Informed consents were obtai-
ned by all patients and the study has been au-
thorized by appropriate ethics committee (CAAE: 
61327016.4.0000.0082).

RESULTS

In eight years of study (2008-2015), the first 
25 LRP of each fellow were included (totaling 250 
procedures during the program). Also, the first 150 
procedures after fellow were accounted (as inde-
pendent practice). There was no difference between 
mean age, BMI and pelvic previous surgeries among 
the three groups (Table 2). Mean prostate volume in 
tutor and fellow group was 55g (18-200) and 46g 
(20-101), respectively (p=0.06). Most of patients 
were classified as intermediate-risk group (60% vs. 
50%, respectively for tutor and fellows). A higher 

Table 2 - Demographic data of our patients that underwent LRP comparing fellows during and after fellowship and expert 
results.

Criteria Fellows (10) Tutor P value

Fellow After Fellow Last cases

No. of cases operated 250 150 200

Age range (mean) 48-71 (65) 49-71 (64) 46-75 (65) 1.0

Prostate volume (mean) 20-101 (46) 20-89 (40) 18-200 (55) 0.06

D’Amico criteria (n/%)

Low risk 75/30% 60/40% 20/10%

Intermediate risk 125/50% 75/50% 120/60% <0.001

High risk 50/20% 15/10% 60/30%

BMI 28 (25-34) 29 (26-36) 30 (24-41) 0.5

Pelvic previous surgery 20% 22% 25% 0.09
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percentage of high-risk cases was found in the tutor 
group (p <0.001). 

 Mean operative time (OT) was longer in the 
fellow group (241 min) and post- fellowship (249 
min) compared to the tutor (150 min; p=0.03). Mean 
estimated blood loss was 350 ml (range 150-800) 
for the fellows, 300ml (range 200-600) for post- 
fellowship and 250ml (range 100-500) for the tutor. 
Transfusion rates were similar between groups (2.8% 
vs 2% vs 1%; p=0.39). There were no grades IV and 
V complications and most were classified as grade I 
(Clavien-Dindo). Mean hospital length of stay was 
2 days both for the fellow and for post- fellowship 
groups (range 1-7 and 1-3, respectively) and 1 day 
(range 1-3) for the tutor. Mean catheterization time 
was 12 days in the fellow group, 10 days in post-
-fellowship and 8 days in the tutor series (Table 3).

There were higher rates of continence (92% 
versus 98%, p=0.03) and potency (65% versus 80%, 
p=0.04) in the Tutor´s group. The positive margin 
rate for pT2 was 20%, 15% and 10% and for pT3 
was 35%, 30% and 25% among those groups, res-
pectively (p=0.04). No conversion to open surgery 
was required (Table 4).

DISCUSSION

 The main objective of LRP safe learning 
protocol was fully achieved: there was a safe 
transfer of LRP skills during the fellowship pe-
riod. The rate of perioperative complications was 
similar between the groups. There were no serious 
complications, deaths or conversions in all stages 
of the learning curve which reinforces the impor-
tance of this method.

 The OT of the fellows group was higher, 
but the average time was less than 4 hours (the 
longest lasted about 5 hours). This relatively short 
time during the learning period reduces signifi-
cantly the risks of metabolic complications asso-
ciated with the surgical procedure and keeps pa-
tient safe.

 There was a larger number of high risk pa-
tients in tutor group; however, when these high-
-risk cases were operated by fellows, the surgery 
proceeded without any significant complications. 
Prostate weight was comparable between groups 
and this is an important detail, since large glan-
ds decrease the visualization of the surgical field 
when performing the laparoscopic approach (10).

Table 3 - Perioperative data comparing fellows during and after the fellowship period and tutor results.

Criteria Fellows (10) Tutor P value

Fellow After Fellow Last cases

Operative time Range (mean) 181-302 (241) 199-300 (249) 134-239 (150) 0.03

Estimated blood loss Range (mean) 150-800 (350) 200-600 (300) 100-500 (250) 0.06

Transfusion rate (%) 2.8% 2% 1% 0.39

Complications (%)

Clavien-Dindo

Grade I 14% 20% 20%

Grade II 4% 2% 2%

Grade III 2% 0 2% 0.8

Grade IV 0 0 0

Grade V 0 0 0

Total 30% 22% 24%

Hospital stay (days) 1-7 (2) 1-3 (2) 1-3 (1) 0.3

Catheterization days Range (mean) 7-21 (12) 7-14 (10) 7-14 (8) 0.08
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 We detected a trend of higher transfu-
sion rates in fellow group, although the estima-
ted blood loss was similar. This occurred because 
the major bleedings, though few, occurred in this 
group. The explanation is the greater difficulty in 
controlling the prostate venous plexus and longer 
operative times. Still, these outcomes are accepta-
ble and similar to other studies with a mentored 
fellowship program (7, 11-14).

 Studies demonstrating decreased le-
arning curve from a mentored learning model 
of LRP have been published since 2003 (11). In 
2006, Stolzemburg and colleagues created the 
Leipzig method for learners without any expe-
rience and reached satisfactory results (9). In 
2013, these authors presented the five year’s 
follow-up with good oncologic outcomes (12). 
Therefore, modulated learning of LRP has pro-
ven to be effective in achieving reasonable early 
and midterm outcomes (7, 15). However, there 
are several reports of failure of other teaching 
methods (courses and shorter programs) to in-
corporate LRP in urologists practice (16).

 One of the biggest challenges of this sur-
gery is achieving negative surgical margins status 
with functional preservation. There is not only a 
learning curve but multiple curves for different 
variables. Although the primary goal was not the 
evaluation of our functional and oncological ou-
tcomes, the expert’s results were better. These be-

cause the LC for these criteria was not met by the 
learners. According to the literature, LC for onco-
logical outcomes reaches plateau at approximately 
200 to 250 cases (17, 18) and the number of cases 
required to achieve proficiency ranges from 200 
to 700 (19). The 25 cases operated by apprentice 
did not allow them to reach proficiency in these 
aspects. Nevertheless, this protocol presents a safe 
and effective learning method.

 Regarding surgical steps, a previous study 
compared systematically the single steps of LRP 
with those of open approach. Although the anas-
tomosis time decreased over time, it was conside-
red the hardest and most demanding surgical step 
and its difficulty score remained high and stable 
(20). In our study, it was remarkable the difference 
in achieving proficiency in steps as Retzius access 
space, division of dorsal vein complex and dissec-
tion of seminal vesicles when compared to most 
difficult ones: preservation of neurovascular bun-
dles and urethrovesical anastomosis. The choice 
of a bilateral continuous 3-0 monocryl suture to 
perform the vesicourethral anastomosis (Van Vel-
thoven) improved results.

Finally, Another benefit of a LRP teaching 
model in a resident program was previous highli-
ghted: even technically more demanding, there is 
a limited risk of mortality due to bleeding as in a 
kidney ablative surgery. Because of that, it could 
be a better model than nephrectomy to advance in 
laparoscopy training.

Table 4 - Oncological and Functional outcomes.

Criteria Fellows (10) Tutor P value

Fellow After Fellow Last cases

Continence

Yes 92% 92% 98% 0.03

No 8% 8% 2%

Preservation of Potency

Yes 65% 68% 80% 0.04

No 35% 32% 20%

Positive Margins

pT2 20% 15% 10% 0.04

pT3 35% 30% 25%
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 As a future perspective, previous publi-
shed data demonstrated that experienced surgeons 
in laparoscopy can maintain their oncological and 
functional results even in the LC of RALP (21, 22). 
Although the RALP has overcame the LRP func-
tional outcomes, we believe that in developing 
countries, such as Brazil, there´s a relevant role 
to LRP, yet. Also, the transition to RALP will be 
helped by minimally invasive skills acquired.

 The limitations of this study were its re-
trospective nature, small number of patients, the 
absence of mid and late oncological outcomes and 
temporal distance between tutor and fellow’s se-
ries. However, it has achieved the central purpose 
assessing the feasibility and safety of this learning 
method.

CONCLUSIONS

  The LRP safe learning protocol proved 
to be an effective method to optimize the lear-
ning curve and perform safe surgery. However, 
the tutor’s functional and oncological results were 
better, showing that this is a procedure with a ste-
ep learning curve and proficiency demands more 
than 25 cases.

ABBREvIATIONS

LC = Learning Curve
LRP = Laparoscopic radical prostatectomy
RALP = Robot-assisted laparoscopic prostatec-
tomy
OT = Operative time 
IIEF = International Index of Erectile Function
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Laparoscopic nephrectomy outside gerota fascia and en bloc 
ligation of the renal hilum for management of inflammatory 
renal diseases
_______________________________________________
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1 Department of Urology, Sir Run Run Shaw Hospital, Zhejiang University School of Medicine, Hangzhou 
310016, China

ABSTRACT         ARTICLE INFO______________________________________________________________     ______________________

Objectives: This study aims to improve laparoscopic nephrectomy techniques for in-
flammatory renal diseases (IRD) and to reduce complications.
Materials and Methods: Thirty-three patients underwent laparoscopic nephrectomy for 
IRD, with a method of outside Gerota fascia dissection and en-bloc ligation and divi-
sion of the renal pedicle. Operative time, blood loss, complications, analgesia require-
ment, post-operative recovery of intestinal function and hospital stay were recorded. 
The degrees of perinephric adhesion were classified based on the observation during 
operation and post-operative dissection of the specimen, and the association of differ-
ent types of adhesion with the difficulty of the procedures was examined.
Results: Among 33 cases, three were converted to hand-assisted laparoscopy, and one 
was converted to open surgery. Mean operative time was 99.6±29.2min, and blood 
loss was 75.2±83.5 mL. Postoperative recovery time of intestinal function was 1.6±0.7 
days and average hospital stay was 4.8±1.4 days. By classification and comparison of 
the perinephric adhesions, whether inflammation extending beyond Gerota fascia or 
involving renal hilum was found to be not only an important factor influencing the 
operative time and blood loss, but also the main reason for conversion to hand-assisted 
laparoscopy or open surgery.
Conclusions: In laparoscopic nephrectomy, outside Gerota fascia dissection of the kid-
ney and en-bloc ligation of the renal pedicle using EndoGIA could reduce the difficulty 
of procedure and operative time, with satisfactory safety and reliability. Inflammation 
and adhesion extending beyond Gerota fascia or involving renal hilum is an important 
predictor of the difficulty related to laparoscopic nephrectomy for IRD.

INTRODUCTION

Since laparoscopic nephrectomy was ini-
tially described by Clayman in 1991 (1), it has 
gained popularity for the treatment of a variety 
of benign and malignant kidney diseases. Parti-
cularly, for removal of kidney, in clinical practice, 
laparoscopic approach has gradually substituted 

open approach (2). However, in some cases with 
infectious and inflammatory kidney diseases, such 
as renal tuberculosis, pyonephrosis, pyelonephritis 
and xanthogranulomatous pyelonephritis, certain 
technical issues merit consideration while perfor-
ming laparoscopic nephrectomy due to perinephric 
and perihilar adhesions, adhesions between the 
inflamed kidney and overlying bowel, and others. 
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In such situations, laparoscopic nephrectomy was 
considered to be a challenging procedure for asso-
ciation with more complications, high probability 
of conversion to open surgery, bleeding, as well as 
injury to adjacent organ or large vessels. Thus, la-
paroscopic nephrectomy was regarded as relative 
contraindication under such conditions, and open 
approach was considered the procedure of choice 
(3). Nevertheless, disadvantages of open surgery 
are well known, including wider incision, more 
analgesics requirement, greater post-operative 
discomfort and pain, prolonged hospital stay, as 
well as longer convalescence period. Some uro-
logists proposed that hand-assisted laparoscopic 
nephrectomy could help dissection of kidney and 
control of renal hilum, so as to reduce complica-
tions and shorten operative time (4-6). However, 
the incision is similarly longer and the injury is 
greater in this technique. Meanwhile, some other 
urologists attempted to perform nephrectomy to 
treat inflammatory kidney diseases entirely by la-
paroscopy and modified operation skills; nonethe-
less, the operative time was still long and with a 
certain likelihood of conversion to open approach 
(7, 8). In the present article, we introduced our 
clinical experience with an optimized procedure 
and the use of EndoGIA in laparoscopic nephrec-
tomy for the management of inflammatory kidney 
diseases. To avoid the difficult procedures in lapa-
roscopic nephrectomy with perinephric adhesion 
and hard handling of renal hilum, we applied a 
simultaneous method dividing of the renal hilum 
and resection of the retroperitoneal tissue with 
kidney en bloc during laparoscopic nephrectomy 
to excise the kidney. As far as we known, it is 
also the first time that we classified the degrees 
of perinephric adhesions and based on which we 
predicted the difficulty related to laparoscopic ne-
phrectomy for IRDs and optimized the procedures 
of nephrectomy.

MATERIALS AND METHODS

Subjects
After institutional review board approval, 

data from a total of 33 patients undergoing la-
paroscopic nephrectomy for inflammatory kidney 
diseases at our hospital between June 2009 and 

August 2015 were collected. The patients aged be-
tween 27 and 76 years, with an average of 49.5 
years. In this series, 14 patients were male and 
19 were female, with 15 cases on the right side 
and 18 cases on the left side. All subjects presen-
ted with repeated lumbar pain preoperatively. 17 
cases were diagnosed with chronic pyelonephritis 
(12 cases concomitant with kidney stones), 8 cases 
with renal tuberculosis, 4 cases of pyonephrosis, 
3 cases of xanthogranulomatous pyelonephritis 
(XGP) and 1 case was a reno-colic fistula with in-
fection. Prior to surgery, all affected kidneys were 
verified to be non-functional or severely damaged 
by ultrasonography, CT contrast imaging or ra-
dionuclide imaging of renal function. The patients 
with renal tuberculosis received anti-tuberculosis 
medication for at least 2 weeks before surgery. All 
operations were performed by a single urologic 
surgeon.

Surgical technique

 The transperitoneal laparoscopic approa-
ch was applied for all the patients. Under general 
anesthesia, patients were positioned in a 70-90-de-
gree supine-oblique position. A Veress needle was 
inserted in the paraumbilical region, and pneumo-
peritoneum was established with carbon dioxide 
insufflation to a maximum pressure of 15 mmHg. 
Three trocars were introduced: a 10-mm trocar 
for the camera in the paraumbilical region, two 
others (12 mm) for the surgeon’s hands, one in 
the midclavicular line and the other one at the 
level of the umbilicus in the anterior axillary line. 
In some cases, additional 5-mm trocar in the mi-
daxillary was placed for the assistant. Following 
inspection of the abdominal viscera, then, briefly, 
the peritoneum lateral to the colon was incised, 
the colon was reflected medially and the retrope-
ritoneal space was sufficiently exposed. After ins-
pecting the retroperitoneal adhesion, the kidney 
with its perirenal fat was dissected outside the Ge-
rota fascia, similar to the procedure of radical ne-
phrectomy: dissection of the lower pole of kidney 
together with the adipose capsule to further ex-
pose the psoas muscle, then lifting the lower pole 
of kidney and dissecting proximally to the lower 
edge of the renal hilum. Subsequently, Gerota fas-
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cia was incised from the upper pole of kidney and 
above the hilum, preserving the adrenal gland. 
The dissection continued posteriorly to the psoas 
muscle and further inferiorly to the upper edge of 
renal hilum. Along the surface of the psoas fas-
cia, dissection continued from the lower edge of 
the renal hilum posteriorly to the upper edge of 
the hilum, exposing the renal pedicle completely. 
With an endovascular gastrointestinal anastomo-
sis (EndoGIA), the renal pedicle was divided (Figu-
re-1). After identification of the ureter in the lower 
region of the surgical field, it was occluded with 
Hem-O-Lok vascular clip (Weck; Telefex Medical, 
Durham, NC, USA) and then divided; for renal 
tuberculosis, the ureter was isolated downwards 
until it became soft. Thus, the Gerota fascia was 
left intact, and the kidney accompanied with its 
adipose capsule was removed en bloc. The speci-
men was placed in a surgical bag refraining from 
contamination of the peritoneal cavity. Then a 4-7 

cm lateral rectus incision was made through which 
the bag was removed. A tube drain was brought out 
through one incision.

 Intraoperative events, operative time, blood 
loss, and injury to adjacent organs were recorded. 
The degrees of perinephric adhesions were evalua-
ted by dissection of the specimens along with in-
traoperative findings. Postoperative complications 

were also recorded. All patients were followed up at 
2 weeks, 3 months and 6 months postoperatively.

Statistical analysis

Results are expressed as mean ± standard 
deviation, unless otherwise indicated. Statistical 
significance between two groups was determined 
by two-tailed Student’s t test. SPSS 16.0 package 
program was used (SPSS Inc, Chicago, Illinois, USA) 
and P<0.05 was considered statistically significant.

RESULTS

 In all thirty-three cases, three were con-
verted to hand-assisted laparoscopy and one was 
converted to open surgery. The operative times ran-
ged between 64 and 217 minutes, with a mean of 
99.6±29.2 min. The mean blood loss was 99.6±29.2 
mL, with a range of 20 to 500 mL. The mean reco-

very time of intestinal function postoperatively was 
1.6±0.7 days (range 0.5 day to 5 days). The length 
of hospital stays after surgery ranged between 3 
and 11 days, with an average of 4.8±1.4 days.

 Conversion to hand-assisted laparoscopy 
was conducted in 3 patients, because it was too 
difficult to expose the renal pedicle, as well as hi-
lar lymphadenopathy. In these cases, Hem-O-Lok 

Figure 1 - Laparoscopic procedure of nephrectomy for IBD.

A = the kidney with its perirenal fat was dissected outside the Gerota fascia; B = the renal pedicle was divided and ligated by EndoGIA

A B
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clippers were used to clip the renal artery and renal 
vein respectively, with 2 clippers placing in the pro-
ximal side and 1 clipper in the distal side, and then 
divided. For these three cases, the mean operative 
time was 120 minutes, with an average blood loss 
of 117 mL and an average postoperative hospital 
stay of 4.7 days. Open conversion occurred in one 
patient with fistula between the left kidney and 
descending colon. The kidney was removed and the 
descending colon was repaired. The operation las-
ted for 217 minutes, with blood loss of 500 mL and 
postoperative hospital stay of 11 days.

 Two patients developed fever (>38.5ºC) 
postoperatively, and their symptoms relieved after 
appropriate antibiotic treatment. One patient had 
slow recovery of intestinal function whose bowel 
sounds occurred at postoperative day 4 and had 
passage of gas by anus at day 5. In addition, one 
patient had incisional infection and recovered after 
adequate dressing and drainage. All the patients 
returned to normal life and work without severe 
complications within 3 months after the surgery.

 Extent of perinephric adhesion was eva-
luated by intraoperative findings and dissection 
of the specimen. The characteristics of different 
degrees of perinephric adhesion are summari-
zed in Table-1 Inflammation involving adipose 
capsule and not extending into the renal hilum 
in 17 cases (51.5%) (B+C), involving the renal 
hilum and/or beyond the Gerota fascia in 13 
cases (39.4%) (D) and invading adjacent organs 
in 3 cases (9.1%). Operative time and blood loss 
were not significant different between B1, B2 
and C groups, but significantly increased in D 
and E groups. Compared with B+C groups, the 
operative time in D group prolonged significan-
tly (P=0.007, P<0.01), and blood loss in D group 
was significantly higher (P=0.005, P<0.01). The 
results demonstrated that by applying our ope-
rative technique, adhesion involving the renal 
pedicle or tissues outside Gerota fascia was the 
major factor associated with operative time, 
blood loss, and conversion to hand-assisted la-
paroscopy or open surgery.

Table 1 - Clinical features of the patients with different degrees of perinephric adhesion.

Degrees of 
perinephric 
adhesion

N Conversion 
to hand 

assistance

Conversion 
to open 
surgery

Operative 
time (min)

Blood loss (mL) Postoperative 
hospital stay 

(days)

Complications

A 0

B   B1 5 82.2±15.5 37.0±9.7 4.6±0.5

 B2 7 78.7±8.84 44.3±7.9 4.3±0.5 One had a fever

C 5 83.6±6.9 41.0±15.2 4.4±0.9 One had delayed 
recovery of 
intestinal 
function

D 13 2 110.4±14.6 83.1±34.1 4.8±1.0 One had a fever 
and another one 
had infection of 

the incision

E 3 1 1 157.3±53.2 233.3±236.3 7.0±3.5

B+C 17 0 0 81.2±10.3 41.2±10.7 4.4±0.6 2

Total 33 3 1 99.6± 29.2 75.2±83.5 4.8±1.4 4

A = The degrees of perinephric adhesion were without involvement of the adipose capsule; B = involvement of the adipose capsule but not extending into the Gerota fascia 
or renal hilum; B1 = <1/2 adipose capsule and B2-≥1/2 adipose capsule; C = involvement of the Gerota fascia but not extending into the renal hilum; D = involvement of the 
renal hilum and/ or beyond the Gerota fascia but not invading adjacent organ; E = invading adjacent organs.
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DISCUSSION

 At present, the major causes for kidney 
resection are still benign kidney diseases (9). 
Rassweleir et al. (3) reported that in a series of 
482 nephrectomy operations, 92% were due to 
benign kidney diseases. Patients with chroni-
cally non-functioning symptomatic inflamma-
tory kidney diseases usually necessitate surgical 
removal of kidneys, especially when they present 
with severe lumbar pain, recurrent urinary in-
fection or renovascular hypertension. However, 
the best approach is still controversial because 
the nephrectomy for IRD is highly challenging 
concomitant with considerable complications. 
The difficulty for operation arises from the dense 
adhesion between the kidney and adipose capsu-
le or Gerota fascia, perihilar adhesion or fibrosis, 
as well as the inflammation involving the adja-
cent structures such as the liver, spleen, intesti-
ne, psoas muscle, diaphragm or spinal column.

 Earlier investigators were of the opinion 
that open surgery was faster and less prone to 
complications than laparoscopy (10) with easier 
dissection of the kidney and better exposure of 
the adjacent structures (11). Moreover, they did 
not advocate laparoscopic nephrectomy because 
of adhesions and the risk of abdominal contami-
nation with purulent exudate (12), and believed 
that inflammatory kidneys were responsible for 
higher rate of complications and conversions to 
open surgery (3, 13).

 With the accumulation of clinical expe-
rience and development of laparoscopic techni-
ques, more and more urologists conduct laparos-
copic nephrectomy for IRD. Khaira and associates 
(14) found that the incidence of complications be-
tween laparoscopic and open techniques is com-
parable, and, when laparoscopic nephrectomy was 
feasible, patients have the benefit of a minimally 
invasive procedure. More recently, Vanderbrink 
(15) described his experience comparing open 
versus laparoscopic nephrectomy in patients with 
XGP and concluded that there was no statistical 
difference regarding blood loss, transfusion rate, 
or parenteral analgesic requirements between both 
groups; in addition, there was a trend toward a 
shorter stay for the laparoscopic group. Manohar 

et al. (7) and Hatipolu et al. (16) reported that the 
post-operative hospital stay of laparoscopic ne-
phrectomy and open surgery was 1.5 (1-7) days, 
3.5 (3-5) days respectively, which were significan-
tly shorter than open surgery.

 Increasing clinical studies demonstrated 
that the operative duration for laparoscopic ne-
phrectomy for IRD decreased gradually, with a 
trend for lower rates of conversion to open sur-
gery and complications (Table-2) (7, 8, 17-22). We 
considered that it was associated with the matura-
tion of urologists’ skill, as well as doctors’ better 
understanding of the nature of the diseases and 
selecting more amenable patients to perform lapa-
roscopy.

 Currently, laparoscopic approaches to per-
form kidney operation include transperitoneal and 
retroperitoneal routes. The transperitoneal appro-
ach offers a larger working space, readily iden-
tifiable anatomic landmarks and greater distance 
between the trocars so as to facilitate the urolo-
gists to maneuver more easily. The retroperitoneal 
approach reduces interference with the peritone-
al cavity and is preferred particularly in patients 
with prior abdominal surgery. Some studies con-
cluded that the operative duration and post-ope-
rational hospital stay for retroperitoneal nephrec-
tomy were shorter (23). Nevertheless, in clinical 
practice, urologists prefer to conduct transperito-
neal approach for patients with large-sized kidney 
or dense adhesions, or even choose hand-assisted 
laparoscopy, which might be the reason for the 
worse outcome of transperitoneal route compared 
with retroperitoneal route (19).

 In this study, we evaluated the extent of 
perinephric adhesion, perihilar adhesion and in-
volvement of adjacent organs by dissection of the 
specimen along with intraoperative findings and 
classified the degrees of adhesion. We noted that 
there was no statistically significant difference in 
terms of operative time or blood loss between the 
groups in which inflammation was confined wi-
thin the Gerota fascia. However, when inflamma-
tion involved the renal hilum, beyond the Gerota 
fascia or invading adjacent organs, the operative 
time prolonged and blood loss increased, and the-
re was a statistically significant difference compa-
red with that within the Gerota fascia. Moreover, 
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the rate of conversion to open or hand-assisted la-
paroscopic procedures were higher. Consequently, 
we believe that inflammation extending beyond 
Gerota fascia or involving renal hilum is an im-
portant predictor of the difficulty related to lapa-
roscopic nephrectomy for IRD.

 Dissection of the kidney is a difficult step 
in the laparoscopic nephrectomy for IRD. Kapoor 
et al. (24) chose subcapsular dissection in most of 
their patients and had an 80% success rate in pa-
tients with XGP, thus they concluded that fewer 
complications occurred compared with open sur-
gery. Xu et al. (25) also considered the subcapsular 
laparoscopic nephrectomy as a safe way to remo-
ve an infected and tightly adherent nonfunctio-
ning kidney using the retroperitoneal approach.

 To avoid dissecting the perinephric adhe-
sion, we applied the outside Gerota fascia approa-
ch the same as in radical nephrectomy, with satis-
factory results. This result was in accordance with 

that of other researchers and further confirmed 
the feasibility and safety of outside Gerota fascia 
dissection.

 Dissection in the renal hilar region is ano-
ther difficult step of laparoscopic surgery. Some 
investigators considered hilar dissection the most 
challenging step because of the risk of hemorrha-
ge. In our experience, we used EndoGIA to en-
-bloc ligate and divide the renal pedicle following 
dissection of the renal hilum to a certain degree, 
averting fine separation of the renal artery, vein 
and lymphatic vessels in this area, therefore the 
difficulty of operation, and blood loss decreased 
and time was saved. No associated complications 
including arteriovenous fistula were observed du-
ring the operation and follow-up. Chung et al. (26) 
and Rybak et al. (27) have reported their expe-
riences of handling the renal pedicles with en-bloc 
stapler ligation in laparoscopic radical nephrec-
tomy and laparoscopic nephrectomy. Their results 

Table 2 – Comparison of intraoperative and postoperative data in literatures on series of laparoscopic nephrectomy for 
inflammatory diseases.

References N Access
Mean operative 

time(min)
C Complications

Discharge from 
hospital(days)

Shekarriz et al. (16), 2001 12 TP 284 2 0 4.1

Lee et al. (17), 2002
21 RP 244 RP1 0 5.3

10 TP TP1

Tobias-Machado M et al. 
(18), 2005

11 RP 160 0 2 3

6 TP(HA) 200 2 2 4.3

Manohar T et al. (6), 2007 84 TP 170 8 26 4.34

Duarte RJ et al. (7), 2008 50 TP 194.2 14 6 8.34

Guzzo TJ et al.(19), 2009 14(XGP) TP 228 1 6 3

Marcelo Lima et al. (20), 
2012 

66(XGP) TP 122.5 8 3 2.1

Kaba M et al. (21), 2015 
15 with stones TP 95.0 1 1 2.93

17 without stones 86.7 2.59

Present study 33 TP 99.6 1 4 4.8

RP = retroperitoneal; TP = transperitoneal; HA = hand assistance; C = conversion to open surgery; XGP =  xanthogranulomatous pyelonephritis
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revealed that this method is safe, reliable and sim-
ple; and they reinforced that there was no eviden-
ce of arteriovenous fistula formation. However, 
under certain circumstances such as the presence 
of many lymph nodes around the pedicle and tis-
sues very thick and hard, which makes the stapler 
difficult to close, we have to dissect the renal vein 
and artery carefully and separately.

In our series, two cases were converted to 
hand-assisted laparoscopy due to the significant 
hilar fibrosis and failure to use EndoGIA. One case 
was converted to hand-assisted technique due to 
tight adhesion between the kidney and ascending 
colon in addition to severe hilar adhesion. And one 
case was converted to open surgery for fistula be-
tween the lower pole of kidney and the descending 
colon. The result suggested that in patients with 
particularly severe inflammation involving the re-
nal hilum or invading the adjacent organ, conver-
sion to hand-assisted or open surgery is inevitable 
to facilitate completion of the operation.

CONCLUSIONS

 As experience grows and instrumenta-
tion improves through the combined collaborati-
ve efforts of surgeons and medical technologists, 
laparoscopic nephrectomy for IRD is gradually 
becoming safe and feasible. Outside Gerota fascia 
dissection of the kidney and en-bloc ligation and 
division of the renal pedicle by using EndoGIA 
could reduce the difficulty of procedure and ope-
rative time, with satisfactory safety and reliabili-
ty. Inflammation and adhesion extending beyond 
Gerota fascia or involving renal hilum is an im-
portant predictor of the difficulty related to lapa-
roscopic nephrectomy for IRD.
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The effect of AST/ALT (De Ritis) ratio on survival and its 
relation to tumor histopathological variables in patients 
with localized renal cell carcinoma
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ABSTRACT         ARTICLE INFO______________________________________________________________     ______________________

Purpose: To assess the relationship between De Ritis (aspartate aminotransaminase 
[AST]/Alanine aminotransaminase [ALT]) ratio and pathological variables and whether 
it is an independent prognostic factor.
Materials and Methods: We analyzed 298 consecutive patients who underwent radical 
or partial nephrectomy for non-metastatic renal cell carcinoma (RCC) between 2006 
and 2015. The association between De Ritis ratio and pathological variables including 
tumor size, presence of renal vein invasion, vena cava invasion, renal capsule infiltra-
tion, Gerota fascia invasion, renal sinus involvement, renal pelvic invasion, angiolym-
phatic invasion, adrenal gland involvement, lymph node involvement, tumor necrosis, 
and Fuhrman’s grade was tested. Multivariable Cox analysis was performed to evaluate 
the impact of this ratio on overall survival and cancer-specific survival.
Results: An increased preoperative De Ritis ratio was significantly associated with 
renal vein invasion, renal capsule infiltration and renal pelvis involvement (p<0.05) 
in non-metastatic RCC. On multivariate analysis we found that tumor size, Fuhrman 
grade and lymph node involvement were independent prognostic factors for cancer-
specific survival. AST/ALT ratio had no influence on the risk of overall and cancer-
specific survival.
Conclusion: An increased preoperative AST/ALT ratio had a significant association 
with renal vein invasion, renal capsule infiltration and renal pelvis involvement in 
patients with non-metastatic RCC. However, it does not appear to be an independent 
prognostic marker in non-metastatic RCC.

INTRODUCTION

Renal cell carcinoma (RCC) accounts for 
3% of all malignancies and thanks to advanced 
radiological tools, the incidence of RCC has incre-
ased during the last decade (1, 2). It is important to 
research useful prognostic markers for the progno-
sis of RCC patients. Several prognostic parameters 
have been evaluated; stage, histologic type Fuhr-
man grade, several risk scores and nomograms re-

main crucial prognostic factors in RCC (3-5). Even 
though some of these prognostic models showed 
predictive accuracy, the correctness of prognostic 
factors should be demonstrated by novel research.

Aminotransaminases are expressed in 
several cellular compartments by malignant or 
nonmalignant cells. Alanine aminotransamina-
se (ALT) is only existent in the hepatocellular 
cytoplasm and mitochondria; however, asparta-
te aminotransaminase (AST) is widely spreaded 
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in several organs, including heart, kidney, brain, 
skeletal muscle, and liver (6). The relationship be-
tween different levels of these enzymes and pa-
tient prognosis is stated in several types of cancer, 
previously (7-9).

Fernando De Ritis described the ratio of 
AST and ALT firstly, in 1957 and this ratio has 
been known ever since as the De Ritis ratio (10). 
Previous studies have demonstrated that this ratio 
to be crucial prognostic factors in different malig-
nancies (11-13). Bezan et al. and Lee et al. reported 
that this ratio can predict survival outcomes in 
patients with non-metastatic RCC and they found 
that an elevated AST/ALT ratio was significantly 
associated with inferior survival outcomes (14, 15). 
The aim of our study was to evaluate the effect of 
AST/ALT ratio on prognosis in our center and to 
investigate the relationship between this ratio and 
all histopathological variables in patients with 
surgically treated for non-metastatic RCC.

MATERIALS AND METHODS

In this retrospective analysis, the medical 
records of 412 patients who underwent radical 
or partial nephrectomy for non-metastatic RCC 
at our department between 2006 and 2015 were 
reviewed. The study was approved by the local 
committee of ethics and informed consents were 
obtained from eligible patients.

The databases included the basic demogra-
phic features, preoperative laboratory parameters, 
pathological findings and survival of patients. 
Plasma AST and ALT levels were analyzed by 
standard clinical methodology within 7 days prior 
to surgery. Pathological characteristics included 
tumor size, presence of renal vein invasion, vena 
cava invasion, renal capsule infiltration, Gerota 
fascia invasion, renal sinus involvement, renal 
pelvic invasion, tumor necrosis, angiolymphatic 
invasion, adrenal gland involvement, and lymph 
node involvement. Cellular grading was perfor-
med by Fuhrman’s grading system (16) and sta-
ging was classified according to TNM 2010 clas-
sification (17). The pathological assessment was 
performed by an experienced pathologist.

Patients with distant metastasis (n=42) 
prior to treatment, patients with chronic hepati-

tis (n=9), other malignancies (n=8), pre-treatment 
or post-treatment chemotherapy, radiotherapy or 
immunotherapy (n=22), mixed type RCC or fami-
lial RCC (n=8), and incomplete information (n=25) 
were excluded from the study. The remaining 298 
patients were included.

Postoperatively, every 6 months, all pa-
tients were assessed for the first 2 years and ye-
arly thereafter. Cancer-specific survival (CSS) and 
overall survival (OS) rates were defined at the last 
follow-up date using surgery date to the date of 
cancer-specific mortality and any-cause of mor-
tality. The pathological findings and their relation 
with the AST/ALT ratio were evaluated to deter-
mine which pathological parameters is affected by 
AST/ALT ratio. Since the optimum cut-off level of 
AST/ALT ratio of 1.5 had maximum Youden index 
value (12, 15), we also analyzed the relationship 
between pathological parameters and high (AST/
ALT≥1.5) or low (AST/ALT<1.5) levels of this ratio.

The data was analyzed with Statistical Pa-
ckage for Social Sciences (SPSS) version 22 (IBM 
Co., Armonk, NY, USA). Comparison between the 
AST/ALT ratio and several histopathological para-
meters was assessed by the Mann-Whitney U test 
and chi-square test. Univariate and multivariate 
logistic regression tests were used to analyze the 
associations between preoperative variables and 
adverse pathologic events. CSS and OS were es-
timated by Kaplan-Meier method with differences 
evaluated by log-rank test. Multivariate Cox pro-
portional hazard analysis were performed to de-
tect the effect of potential confounders, including 
age, tumor stage, and pathological variables. Cor-
relations were considered statistically significant 
at a p<0.05 level.

RESULTS

The clinicopathological characteristics of 
all the patients are listed in Table-1. The patient’s 
median age was 61 years (61.5±13.2) at surgery. 
183 patients were male and 115 of them were fe-
male. The mean follow-up period was 37.8±22.3 
months (17-54). Partial and radical nephrectomy 
was performed in 118 (39.6%) and 180 (60.4%), 
respectively. The histological cell types of RCC 
were clear cell in 210 patients (70.5%), papillary in 
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38 patients (12.7%), chromophobe in 24 patients 
(8.1%), collecting duct cell carcinoma in 5 patients 
(1.6%), and undifferentiated in 21 patients (7.1%). 
Distribution of tumor stage (I-II and III-IV) in this 
study was 222 (74.5%) and 76 (25.5%), respecti-
vely. Nuclear grading according to the Fuhrman 
classification was G1 in 18 (6.1%), G2 in 128 
(42.9%), G3 in 78 (26.2%), G4 in 30 (10.1%), and 
undefined in 44 (14.7%). Median tumor size was 
5cm (1.2-17.0cm) and median AST/ALT ratio was 
1.1 (0.5-5.3).

Even though comparison of prognostic 
factors revealed several significant results on uni-
variate analysis, AST/ALT ratio was not a prog-
nostic factor for cancer-specific survival (p=0.293) 

and overall survival (p=0.456). On multivariate 
analysis we found that tumor size, Fuhrman grade 
and lymph node involvement were independent 
prognostic factors for CSS (Table-2).

Analyzing AST/ALT ratio for any signi-
ficant association with the histopathological va-
riables, patients with renal vein invasion (n=18), 
renal capsule infiltration (n=34), and renal pelvis 
involvement (n=30) were found to have a signi-
ficantly higher AST/ALT ratio (p=0.013, p=0.049, 
p=0.004, respectively). No other histopathologi-
cal variable showed a significant association with 
AST/ALT ratio (Table-3). Regarding histopatholo-
gical variables, patients in the high AST/ALT (AST/
ALT≥1.5) group were more likely to have renal 

Table 1 - Clinicopathological characteristics of patients.

Characteristics Min-Max Median Mean±s.d./n-%

Age 22-86 61 61.5±13.2

Sex

Male 183-61.4%

Female 115-38.6%

Histological type

Clear cell 210-70.5%

Papillary 38-12.7%

Chromophobe 24-8.1%

Collecting duct cell carcinoma 5-1.6%

Undifferentiated 21-7.1%

T Stage

I-II 222-74.50%

III-IV 76-25.50%

Fuhrman Grade 

I 18-6.1%

II 128-42.9%

III 78-26.2%

IV 30-10.1%

Undefined 44-14.7%

Tumor size (cm) 1.2-17.0 5.0 5.6±2.9

AST 10.0-85.0 19.0 21.8±10.7

ALT 5.0-96.0 17.0 21.5±14.8

AST/ALT 0.5-5.3 1.1 1.2±0.6

AST = aspartate transaminase; ALT = alanine transaminase
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vein invasion (p=0.025), renal capsule infiltration 
(p=0.015), and renal pelvis involvement (p=0.001) 
compared with patients in the low AST/ALT (AST/
ALT<1.5) group. Results of analysis showed that 
the level of AST/ALT was not associated with the 
tumor histological subtypes and pathological sta-
ge (Table-4).

DISCUSSION

Although the De Ritis ratio was not asso-
ciated with overall and cancer-specific survival 
for non-metastatic RCC in the present study, we 
found that patients with the high AST/ALT ratio 
were more likely to have renal vein invasion, renal 
capsule infiltration, and renal pelvis involvement 
compared with patients in the low AST/ALT ra-
tio. We also found that tumor size, Fuhrman grade 

and lymph node involvement were independent 
prognostic factors in patients with non-metastatic 
RCC.

Plasma AST level and AST/ALT ratio were 
defined previously as a convenient markers for 
hepatocellular carcinoma and they were asso-
ciated with poor prognosis (18, 19). Additionally, 
some previous studies have demonstrated that this 
ratio to be a significant prognostic factor in se-
veral malignancies (11, 12, 20, 21). Recently, two 
similar studies reported that an elevated AST/ALT 
ratio was significantly associated with poor sur-
vival outcomes which were not in line with our 
results (14, 15). Moreover, the previous studies 
were lacking the evaluation of the association 
of AST/ALT ratio with detailed histopathological 
variables. Up to our study, there were no other 
study focusing on the relationships between De 

Table 2 - Univariate and multivariate Cox regression models of clinicopathological characteristics for the prediction of 
cancer specific survival.

Univariate Model Multivariate Model

HR %95 CI p HR %95CI p

Age 1.008 0.98 - 1.04 0.640

Sex 5.992 1.40 - 25.73 0.016

Histology type 0.490 0.21 - 1.16 0.106

Fuhrman Grade 3.546 2.03 - 6.20 0.000 2.730 1.56 - 4.79 0.000

Calcium 1.571 0.71 - 3.49 0.268

Hemoglobin 0.761 0.61 - 0.95 0.015

Tumor size 1.308 1.17 - 1.46 0.000 1.230 1.07 - 1.41 0.003

Renal vein invasion 4.966 1.44 - 17.09 0.011

Renal capsule infiltration 3.557 1.38 - 9.18 0.009

Renal sinüs involvement 4.836 2.04 - 11.49 0.000

Adrenal gland involvement 6.332 1.47 - 27.32 0.013

Gerota fascia invasion 35.738 3.99 - 319.8 0.001

Lymph node involvement 13.970 4.62 - 42.22 0.000 6.716 2.16 - 20.9 0.001

Angiolymphatic invasion 10.066 3.99 - 25.42 0.000

Renal pelvis involvement 2.957 1.08 - 8.09 0.035

AST 0.979 0.93 - 1.03 0.409

ALT 0.958 0.91 - 1.00 0.073

AST/ALT 1.306 0.79 - 2.15 0.293

AST = aspartate transaminase; ALT = alanine transaminase; HR = hazard ratio
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Ritis ratio and a comprehensive histopathological 
analysis in the evaluable literature.

While ALT is considered more liver spe-
cific, AST is present in many tissue types. The 
functions of both these enzymes represent crucial 
metabolic interactions between protein and carbo-
hydrate metabolism. They are also important in all 
cells that have a high metabolic activity and AST 
is even more vital for aerobic glycolysis (6). Hsu 
and Sabatini reported that malignant cells show a 
higher rate of aerobic glycolysis than nonmalig-
nant cells (22). Von Hippel-Lindau (VHL) gene is 
known to be the most frequent mutation in RCC 
which is connected to increased glycolysis (23). 
It may be explained that AST is involved in the 
glycolysis pathway in RCC with the lack of a func-
tional VHL gene. The VHL gene mutation in clear 
cell RCC plays an important role in activate HIF/
VEGF pathway. However, our results showed that 

the tumor histological subtypes were not associa-
ted with AST/ALT ratio.

In our study, elevated AST/ALT ratio in the 
preoperative period was associated with renal vein 
invasion. Venous invasion is a poor prognostic 
factor and these tumors are associated with poor 
survival rates (24, 25). Regarding CT staging of 
segmental or main renal vein invasion, sensitivi-
ty of 59-69% have been reported (26). Therefore, 
there is a requirement for predicting the probabili-
ty of renal vein invasion with new markers. AST/
ALT ratio may be considered a valid biomarker 
for the prediction of renal vein invasion in decision 
making of the management of disease.

RCCs generally do not have a true histo-
logic capsule, but are surrounded by a pseudo-
-capsule. Pseudo-capsule formation is the result of 
tumor growth and necrosis of the adjacent renal 
parenchyma (27). Jeong et al. reported that cap-

Table 3 - Association between AST/ALT ratio and histopathological variables.

AST/ALT
P*

Min-Mak Medyan Ort.±s.s.

Renal vein invasion
(-) 0.45 - 5.31 1.06 1.20 ± 0.58

0.013
(+) 1.10 - 2.33 1.44 1.58 ± 0.41

Renal capsule infiltration
(-) 0.47 - 5.31 1.06 1.20 ± 0.58

0.049
(+) 0.45 - 2.60 1.40 1.41 ± 0.54

Renal sinüs involvement
(-) 0.45 - 5.31 1.00 1.19 ± 0.59

0.079
(+) 0.47 - 2.60 1.22 1.34 ± 0.53

Adrenal gland involvement
(-) 0.45 - 5.31 1.08 1.22 ± 0.58

0.749
(+) 1.00 - 1.40 1.10 1.17 ± 0.21

Gerota fascia invasion
(-) 0.45 - 5.31 1.08 1.22 ± 0.58

0.505
(+) 1.40 - 1.40 1.40 1.40 ± .

Lymph node involvement
(-) 0.45 - 5.31 1.07 1.22 ± 0.58

0.467
(+) 0.79 - 2.00 1.33 1.36 ± 0.53

Angiolymphatic invasion
(-) 0.45 - 5.31 1.07 1.21 ± 0.59

0.355
(+) 0.76 - 2.38 1.16 1.31 ± 0.52

Renal pelvis involvement
(-) 0.45 - 2.71 1.06 1.16 ± 0.46

0.004
(+) 0.81 - 5.31 1.56 1.74 ± 1.08

Tumor necrosis
(-) 0.47 - 5.31 1.07 1.22 ± 0.60

0.726
(+) 0.45 - 2.29 1.20 1.24 ± 0.50

*Mann-Whitney u test, AST = aspartate transaminase; ALT = alanine transaminase
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Table 4 - Association of AST/ALT ratio with pathological parameters.

AST/ALT≥1.5
n=80

AST/ALT<1.5
n=218 P

n % n %

Renal vein invasion 8 10 10 4.58 0.025

Renal capsule infiltration 16 20 18 8.25 0.015

Renal sinüs involvement 18 22.5 42 19.26 0.325

Adrenal gland involvement 2 2.5 6 2.75 0.438

Gerota fascia invasion 2 2.5 4 1.83 0.168

Lymph node involvement 4 5 8 3.66 0.315

Angiolymphatic invasion 10 12.5 26 11.92 0.521

Renal pelvis involvement 18 22.5 12 5.5 0.001

Tumor necrosis 14 17.5 32 14.67 0.425

Pathological stage 0.735

I-II 56 70 166 76.2

III-IV 24 30 52 23.8

Fuhrman grade 0.065

I 4 5 14 6.4

II 34 42.5 94 43.11

III 24 30 54 24.7

IV 12 10 18 8.25

Histological type 0.455

Clear-cell 58 72.5 152 69.7

Papillary 9 11.2 29 13.3

Chromophobe 6 7.5 18 8.2

Collecting duct cell carcinoma 2 2.5 3 1.3

Undifferentiated 5 6.2 16 7.3

AST = aspartate transaminase; ALT = alanine transaminase

sular infiltration appears to have a poor prognosis 
than those with equivalently staged RCC without 
capsular infiltration (28). A pseudo-capsule was 
detected in 26% of neoplasms on CT, in 67% of 
neoplasms on angiography, and in 93% of tumors 
on T2-weighted sequences on magnetic resonance 
imaging (29). For this reason, preoperative AST/
ALT ratio may be a good marker for predicting 
renal capsular infiltration in non-metastatic RCC.

Terrone et al. reported that urinary collecting 
system involvement does not affect the outcome of 
RCC in an independent manner; however, in organ-

-confined tumors urinary collecting system involve-
ment should be taken into account when planning 
treatments (30). We also found that renal pelvis in-
volvement was not an independent prognostic factor 
for cancer-specific survival in RCC. Moreover, we de-
monstrated that renal pelvis involvement was asso-
ciated with elevated AST/ALT ratio. This ratio should 
be taken into account when planning especially par-
tial nephrectomy and follow-up.

Limitations of our study are the retrospec-
tive design with relatively few patients and the 
limited follow-up. Before the De Ritis ratio can 
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be applied generally, it must be validated in large, 
prospective studies.

CONCLUSIONS

An increased De Ritis ratio had a signifi-
cant association with renal vein invasion, renal 
capsule infiltration and renal pelvis involvement 
in patients with non-metastatic RCC. Despite the 
relationship, this ratio did not represent an inde-
pendent prognostic factor with respect to overall 
and cancer-specific survival in patients with non-
-metastatic RCC.

ABBREvIATIONS

RCC = renal cell carcinoma
ALT = alanine aminotransaminase
AST = aspartate aminotransaminase
OS = overall survival
CSS = cancer specific survival
VHL = Von Hippel-Lindau
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Transperitoneal vs. extraperitoneal radical cystectomy for 
bladder cancer: A retrospective study
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ABSTRACT         ARTICLE INFO______________________________________________________________     ______________________

Purpose: Conventional transperitoneal radical cystectomy (TPRC) is the standard ap-
proach for muscle invasive bladder cancer. But, the procedure is associated with signif-
icant morbidities like urinary leak, ileus, and infection. To reduce these morbidities, the 
technique of extraperitoneal radical cystectomy (EPRC) was described by us in 1999. 
We compared these two approaches and the data accrued forms the basis of this report.
Materials and Methods: All patients who underwent radical cystectomy for bladder 
cancer by the author (JNK) with follow-up for at least 5 years were included. A total 
of 338 patients were studied, with 180 patients in EPRC group and 158 in TPRC group. 
Results: There were 3 mortalities within 30 days in TPRC group and one in EPRC 
group. Early complication rate was 52% and 58% in EPRC and TPRC groups. Urinary 
leak occurred in 31 (9.2%) patients (13 in EPRC, 18 in TPRC, p=0.19). Gastrointestinal 
complications like ileus occurred in 9 (5%) patients in EPRC group and in 25 (15.8%) 
patients in TPRC group, (p<0.001). Wound dehiscence occurred in 29, and 36 patients 
in EPRC and TPRC groups respectively. The reoperation rate was 6.1% and 12% in 
EPRC and TPRC groups, (p=0.08). Intestinal obstruction were significantly less in EPRC 
group (1.7% vs. 7.8% in TPRC group, p=0.002). Uretero-enteric anastomosis stricture 
was seen in 10 patients (4 in EPRC, 6 in TPRC, p=0.39).
Conclusions: The EPRC is associated with decrease gastrointestinal complications, ease 
of management of urinary leaks, and low reoperation rates. Thus EPRC appears safe 
functionally and oncologically.

INTRODUCTION

The Transperitoneal Radical Cystectomy 
(TPRC) is an established procedure that involves 
antegrade bladder mobilization and dissection 
followed by intraperitoneal placement of a neo-
bladder or an ileal conduit. Mortality rate of Ra-
dical Cystectomy (RC) has reached a plateau (1-
3%) (1) over the last two decades. However, the 
morbidity of RC continues to be significant, ran-
ging from 18-30% (2), and includes ileus, fascia 
dehiscence, and urine leak. Furthermore, the early 

and late reoperation rates have reduced to 5% and 
10% respectively (3). With the aim of reducing the 
morbidity, the technique of extraperitoneal radical 
cystectomy (EPRC) was described by us in 1999 
(4). The outcome data of morbidity and pathologi-
cal findings in both groups (EPRC & TPRC) forms 
the basis of this retrospective study.

MATERIALS AND METHODS

All patients who underwent RC for urothe-
lial bladder cancer by the senior author from Ja-
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nuary 1999 to December 2009 with a minimum of 
5 years of follow-up were included. Patients were 
alternatively assigned to EPRC and TPRC group. 
Patients with bulky tumors involving the bladder 
neck, seminal vesicle, and Denonviller’s fascia 
or undergoing cystectomy in the salvage setting 
were deemed unfit for EPRC and were hence ex-
cluded from our study. The Charlson comorbidity 
index (5) (CCI) was used to quantify comorbidity. 
This study compared TPRC and EPRC procedures 
with regard to clinical and pathological charac-
teristics, operating time, blood loss, perioperative 
complications, 30 day mortality, and oncological 
outcome at 5 years. The study was approved by 
the institutional ethical committee. Informed con-
sent was obtained from all persons prior to their 
inclusion in the study.

EPRC was performed as per our technique 
described in 1999 (4). The transperitoneal surgi-
cal technique was performed in the usual man-
ner as described by Hautmann (6). The standard 
pelvic lymph node dissection was performed in 
the same manner and extension as described in 
the extraperitoneal surgical technique. In both 
groups, patients were started on liquid diet and 
full bowel preparation with PeglacTM was given 
to all patients. Perioperative antibiotics were 
administered in all patients. All patients were 
followed up in our multidisciplinary ICU and 
managed as per institutional protocols. Feeding 
was started with resumption of bowel sounds 
and gradually escalated as per patient tolerance. 
Abdominal drains were removed when drainage 
became insignificant (<50mL). All occurrences 
requiring medication or a surgical intervention 
were assessed as a complication. Post-operative 
ileus is defined as postoperative nausea or vo-
miting associated with abdominal distension re-
quiring cessation of oral intake and intravenous 
fluid support and/or nasogastric tube placement. 
Ileus also included intolerance of oral intake by 
postoperative day 5, resulting in fasting with or 
without nasogastric tube placement or antiemetic 
medication administration. The data were collec-
ted based on the detailed clinical and outpatient 
follow-up. Patients were seen at 3-month inter-
vals during the first year after surgery, half year-
ly during the next 2 years and then once a year.

Statistical calculations were performed 
with SPSS 22.0 for Windows. Analysis was 
done according to data scaling using the Mann-
-Whitney U test, Chi-square test or, Unpaired t 
test. p values below 0.05 were considered sta-
tistically significant.

RESULTS

During the study period, 378 patients un-
derwent RC; however, only 338 patients were 
analyzed. Of them, 180 and 158 patients had 
classic EPRC and TPRC respectively. Demogra-
phic data including age range, comorbidity status, 
prior abdominal surgery, and clinical stage of the 
disease were comparable in the two groups (Ta-
ble-1 and Table-2).

The mean operating time for EPRC with ile-
al conduit (IC) and neobladder (NB) was 272.4 min 
(range 210-490min) and 312.2 min (range 225-565 
min) respectively. Similarly the mean operating 
time for TPRC with IC and NB was 290.6 (range 
216-470min) and 356.4 min (range 210-540 min) 
respectively, (p=0.53). The mean estimated blood 
loss (EBL) was 343mL (range 210-2800mL) for the 
EPRC group and 375mL (range 180-3100mL) for 
the TPRC group (p=0.43). The median hospital stay 
was 7 (6-14) days for EPRC and 6 (6-13.5) days for 
TPRC groups, (p=0.49, Mann Whitney U test).

The histopathology of the RC specimen 
ranged from pT1 G3 pN0 M0 to pT4a pN2 M0. 
Pathologically, 46% patients in the EPRC group 
and 53% patients in the TPRC group had organ 
confined disease. Lymph node yield was identical 
in the two groups. An average yield of 12 lymph 
nodes (range 2-29) was seen in the EPRC and 11 
(range 4-32) in the TPRC group. Fifteen patients 
in the EPRC approach and 14 patients in the TPRC 
approach had lymph node involvement. One spe-
cimen from each group had positive margins. On 
follow-up in the EPRC group, 4 patients developed 
local recurrence and 13 patients developed distant 
metastasis. In the TPRC group, local recurrence 
developed in 5 patients and 12 patients developed 
distant metastasis. The difference was not statisti-
cally significant.

Early complications are given in Table-3. 
Lone patient from EPRC group succumbed to massive 
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pulmonary embolism. Of the 3 postoperative 
mortalities from TPRC group, 1 had massive 
myocardial infarction, while the other 2 died of 
septicemia following intestinal leak.

Broadly one or more early complications 
occurred in 94 (52%) patients in EPRC group and 
92 (58%) patients in the TPRC group (p=0.27). 
A total of 31 (9.2%) patients had urinary leak, 
of them 13 and 18 belonged to EPRC and TPRC 
groups, respectively. The site of urinary leak was 
uretero-enteric junction in 25 patients, while re-
maining 6 patients had leak from neobladder su-
ture line or urethro-neobladder anastomosis. Out 
of 13 patients in the EPRC group, 8 recovered 
with continuous extraperitoneal drainage inserted 
during the primary surgery, 2 patients required 
re-exploration and 3 required percutaneous ne-
phrostomy (PCN). In the TPRC group, out of 18 
patients, 11 had PCN, 6 had re-exploration, and 
lone patient recovered with continuous peritoneal 
drainage.

Gastrointestinal complications like ileus, 
was seen in 9 (5%) and 25 (15.8%) patients in 
EPRC and TPRC groups, respectively, p<0.001. 
Additional 2 and 4 patients in EPRC and TPRC 
group had major bowel leak or intra-abdominal 
abscess formation requiring re-exploration.

Wound dehiscence occurred in 29 (16.1%) 
patients in EPRC group and 36 (20.0%) patients in 
TPRC group had wound dehiscence. Five patients 
in each group required re-suturing. Two patients 
in each group had stoma retraction requiring sur-
gical revision. Cardiac, pulmonary, and vascular 
complications rates did not differ between the two 
groups and are depicted in Table-3. The overall 
reoperation rate within first month of surgery was 
6.1% in the EPRC and 12% in the TPRC group 
(p=0.08).

Table-4 describes the late complications. In 
the EPRC group, 36 (20%) patients had one or more 
late complications, as compared to 40 (25%) patients 
in the TPRC group, p=0.24. A total of 10 patients 
(4 in EPRC and 6 in TPRC, p=0.39) had significant 
uretero-intestinal stricture requiring endoscopic di-
latation and stenting. Amongst neobladder patients, 
2 in EPRC group and 1 in TPRC group (p=0.65), had 
urethro-neobladder stricture requiring endoscopic 
dilatation. The diurnal urinary incontinence rates at 
one year were 7.0% in EPRC and 14.3% in TPRC 
group, p=0.22. Nocturnal urinary incontinence was 
present in 24.6% patient in EPRC and 26.5% pa-
tients in TPRC group, p=0.82.

Intestinal obstruction developed in 3 
and 14 patients in EPRC and TPRC groups, res-

Table 1 - Patients’ clinical characteristics.

Characteristics

EPRC group
(N=180)

TPRC group
(N=158)

p value

n (%) n (%) (Chi square test)

RC with ileal conduit (n) 123 (68.3%) 109 (69.0%) 0.89

RC with neobladder (n) 57 (31.7%) 49 (31.0%) 0.89

Age (mean, range) 63 (57–73) 61 (54–79) 0.77

Charlson’s score (median, IQR) 4 (3 -9) 4 (2 -9) 0.83$

Prior pelvic/abdominal radiotherapy 2 (1.1%) 1 (0.6%) 0.64

Overweight (BMI >25) 31 (17.2%) 26 (16.5%) 0.85

Prior abdominal surgery

Appendectomy 13 (7.2%) 15 (9.5%) 0.45

Cholecystectomy 4 (2.2%) 3 (1.9%) 0.83

Inguinal herniotomy 5 (2.8%) 9 (5.7%) 0.18

IQR = Inter-Quartile Range; $ = Mann Whitney U test
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pectively (p=0.002); of them, only 4 from TPRC 
group required re-exploration. Pelvic lymphocele 
(>100mL) was seen in 5 and 1 patients in the EPRC 
and TPRC group, respectively (p=0.13). Amongst 
the neobladder patients, 31% from each group re-
quired correction of metabolic acidosis.

DISCUSSION

TPRC using the antegrade transperitoneal 
approach is the gold standard for muscle invasive 
bladder cancer. This approach ends up in deficient 
peritoneum in the pelvis and abolishes the natural 
compartmentalization between the gastrointesti-
nal (GI) tract and the urinary tract, thereby resul-
ting in bowel motility disorders in up to 25% of 
the patients (2, 7, 8). Hence, recently there is lot of 
emphasis on the re-peritonealization at the end of 

the cystectomy to maintain the compartmentali-
zation of the GI tract (9).

With this concept in mind and to minimize 
the handling and prolonged exposure of the gut to 
the atmosphere, we first reported the extraperito-
neal retrograde approach for RC and pelvic lym-
phadenectomy in 1999 (4). Secondly, our techni-
que allowed us to close the peritoneum around the 
mesentery of the conduit or neo bladder, thereby 
maintaining the separation of the bowel anasto-
mosis from the uretero-enteric anastomosis. Thir-
dly, due to late opening and early closure of the 
peritoneum, there was early return of the peristal-
sis reducing the post-operative ileus. Finally, ex-
traperitonealization of the neobladder or conduit 
enabled management of urinary leaks by simple 
extraperitoneal drainage or transurethral cathete-
rization alone, if necessary.

Table 2 - Patients’ operative and follow up characteristics.

Operative details
EPRC group

(N=180)
TPRC group

(N=158) p value
n(%) n(%)

Operative time: RCIC (min) Mean (Range) 272.4 (210-490) 290 (216-470) 0.70**

Operative time: RCNB (min) Mean (Range) 312 (225-565) 356.4 (210-540) 0.59**

Estimated blood loss (mL) Mean (Range) 343 (210-2800) 375 (180-3100) 0.39**

Hospital stay (days) Median (IQR) 7 (6-14) 6 (6-13.5) 0.49$

Pathological tumor stage

Organ confined (T1 , T2 ) 83 (46%) 84 (53%) 0.19*

Non-organ confined (T3+ ) 97 (64%) 74 (47%) 0.19*

Nodal status

Number of lymph nodes resecteda (range) 12 (2-29) 11 (4-32) 0.69**

Lymph node negative (N0 ) 165 (91.7%) 144 (91.1%) 0.86*

Lymph node positive (N+ ) 15 (8.3%) 14 (8.9%) 0.86*

Lymph node density Mean (Range)a 13.6% (4-49%) 17.7% (6-42%) 0.58**

Positive surgical margins 1 (0.6%) 1 (0.6%) 0.93*

Long term follow-up

Duration (months) Mean (Range) 71.6 (60-83) 69.9 (62-78) 0.49**

Local recurrence 4 (2.2%) 5 (3.2%) 0.59*

Distant metastasis 13 (7.2%) 12 (7.6%) 0.89*

RCIC = Radical Cystectomy with Ileal Conduit; RCNB = Radical Cystectomy with Neobladder; IQR = Inter-Quartile Range
a Defined as the ratio of the number of positive lymph nodes divided by the total number of resected lymph nodes
* Chi Square test; ** Unpaired t test, $Mann Whitney U test
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Table 3 - Early complications.

Complication

EPRC group
(N=180)

TPRC group
(N=158) p value*

n (%) n(%)

30 day mortality 1 (0.6%) 3 (1.67) 0.38

Over all complication ratea 52% 58% 0.27

Urinary complications

Urine leak 13 (7.2%) 18 (11.4%) 0.19

Site

Uretero-enteric anastomosis 11 14

Neobladder 2 4

Treatment

Continuous extraperitoneal drainage 8 1

Percutaneous nephrostomy 3 11

Re-exploration 2 6

Renal failure 23 (12.8%) 20 (12.7%) 0.97

Pyelonephritis 2 (1.1%) 2 (1.2%) 0.89

Gastrointestinal complications

Ileus 9 (5%) 25(15.8%) <0.001

Bowel leak/Intra-abdominal abscess 2(1.1%) 4(2.5%) 0.32

wound complications

Major dehiscence 5 (2.7%) 5 (3.1%) 0.83

Minor dehiscence 24 (13.3%) 31 (19.6%) 0.12

Stoma related (Ileal conduit) 

Stoma retraction/necrosis 2 (1.6%, N=123) 2 (1.8%, N=109) 0.90

Peristomal excoriations 29 (23.5%, N=123) 20 (18.3%, N=109) 0.33

Cardiac

Myocardial infarction 1(0.5%) 2(1.2%) 0.49

Arrythmia 2(1.1%) 2(1.2%) 0.89

Pulmonary

Pneumonia 7 (3.9%) 10 (6.3%) 0.30

Respiratory insufficiency 1(0.5%) 3 (1.9 %) 0.25

Thromboembolism

Deep leg vein thrombosis 2 (1.1%) 2 (1.2%) 0.89

Pulmonary embolism 1(0.5%) 1(0.6%) 0.93

Neurologic

CVA/TIA 1(0.5%) 1(0.6%) 0.93

Reoperations 11 (6.1%) 19 (12%) 0.08

Urine leak 2 6

Bowel leak 2 4

Resuturing of abdominal wound 5 5

Stoma retraction/necrosis 2 2

a = Patients with one or more complications; * Chi square test
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Our study clearly demonstrates the statis-
tically significant reduction of GI complications 
like ileus in EPRC group (p<0.001). These results 
concur with the various study groups that also 
demonstrated similar outcomes after re-peritone-
alization of the intestinal tract (10, 11). Mattei et 
al. (12) were able to show that colonic motility 
is reduced in conjunction with higher creatinine 
concentrations in the early postoperative phase 
after RC and neobladder. Roth et al. (9) described 
a technique of creating dorsolateral peritoneal 
flaps to re-establish peritoneal cover. However, 
in our EPRC technique, the peritoneum could be 
closed around the mesentery of isolated bowel 
segment with ease.

There was no statistically significant di-
fference between the two groups with regard to 
the incidence of urine leaks. However, only 38% 

patients from EPRC group required PCN/re-explo-
ration in comparison to 94.4% patients in TPRC 
group highlighting the ease of management of 
post-operative urinary leaks in the EPRC group.

Our data suggest that the small infra-um-
bilical incision used in EPRC group and brief ope-
ning of the peritoneal cavity aids in preventing 
wound-related complications as originally des-
cribed (4, 13). Moreover, small incision also must 
have helped in reducing respiratory complications 
in the EPRC group (4.4% vs. 8.2% in the TPRC 
group, p=0.15) as the upper half the abdominal 
wall is intact.

The low rates of intestinal obstruction obser-
ved in the EPRC group (1.7% vs. 7.8% in TPRC group, 
p=0.002), could be attributed to the fact that the bo-
wel anastomosis was totally intraperitoneal without 
any exposure to non-peritonealized raw surface.

Table 4 - Delayed complications.

Delayed complications

EPRC Group
(N=180)

TPRC group
(N=158) p value*

n(%) n(%)

Overall complication ratea 36 (20%) 40 (25%) 0.24

Uretero-intestinal stricture 4 (2.2%) 6 (3.8%) 0.39

Urethro-neovesical anastomotic stricture (NB) 2 (3.5%, N=57) 1 (2.0%, N=49) 0.65

Diurnal urinary incontinence (1 year, NB) 4 (7.0%, N=57) 7  (14.3%, N=49) 0.22

Nocturnal urinary incontinence (1 year, NB) 14 (24.6%, N=57) 13 (26.5%, N=49) 0.82

Intestinal obstruction 3 (1.7%) 14 (7.8%) 0.002

Conservative management 3 10

Re-exploration 0 4

Incisional hernia 4 (2.2%) 6 (3.8%) 0.39

Pelvic Lymphocele 5(2.8%) 1 (0.6%) 0.13

Conservative management 3 1

Percutaneous (pigtail) drainage 2 0

Metabolic acidosis (NB) 18 (31.6%, N=57) 15 (30.6%, N=49) 0.89

Reoperations 6 (3.3%) 11 (7%) 0.13

Uretero-enteric stricture 4 6

Urethral anastomotic stricture 2 1

Intestinal obstruction 0 4

* = Chi square test; a = patients with one or more complications; NB = Neobladder patients
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A slightly increased incidence of pelvic 
lymphocele was seen in the EPRC group (2.8% 
vs. 0.6% in TPRC group, p=0.13). Meticulous 
ligation and clipping of the lymphatics during 
pelvic node dissection has considerably reduced 
lymphocele occurrence in recent years. Similar 
findings have been reported by Serel et al. (10).

Late complications of the uretero-ileal 
anastomotic stenosis were comparable in both 
groups. Daytime incontinence rate at one year 
in ileal neobladders (n=108) were 14.3% in the 
TPRC and 7.0% in the EPRC group. The diffe-
rence was however not significant statistically 
(p=0.22), possible due to low number of neo-
bladders constructed. Minimal manipulation of 
rhabdosphincter, fascial attachments, and the 
corresponding innervations which were handled 
early in a bloodless field in EPRC, can be hypo-
thesized for the better daytime continence rate 
in EPRC group.

Oncological safety was a genuine con-
cern regarding the EPRC. However, our data de-
monstrate that the incidence of local recurrence 
and distant metastasis were comparable between 
the two groups (Table-2). The low incidence of 
metastasis in our study can probably be explai-
ned by the significant number of patients with 
pathologically node negative disease (>91% in 
both the groups, Table-2).

Lastly, our technique of retrograde EPRC 
is beneficial in terms that operability is asses-
sed early in course of the procedure as most of 
the tumors are found in the trigone area. Serel 
et al. (10) described the technique of antegrade 
EPRC, in which the operability is assessed by 
intraoperative palpation of bladder mobility be-
fore embarking on antegrade dissection. In this 
technique, as the trigonal area is dealt with at 
the last, there is no point turning back as one is 
already committed to cystectomy as the ureters 
are divided before reaching the trigonal area.

The overall early complication rates obser-
ved in our study were relatively high. The morbi-
dity previously reported by others varies widely 
from 16% to 66% (14-17). The complications pu-
blished in various studies were detailed differently 
and are thus difficult to compare (18). Our patient 
population had a relatively high comorbidity with 

a Charlson index >3 in 42%, which partially ex-
plains the relatively high percentage of general 
internal complications.

Enhanced Recovery After Surgery (ERAS) 
protocol has been suggested recently to reduce 
post-operative morbidity (19) and facilitate re-
covery, especially in terms of early return of bo-
wel activity and resumption of oral feeds. ERAS 
protocol was not followed in our patients which 
probably accounts for the increased duration of 
hospital stay. This is accepted as a fallacy of the 
study. EPRC facilitates this and hence ERAS pro-
tocol in these patients may be further adjuncti-
ve. However, this was not evaluated in our study.

In contemporary robotic era, it is logical 
to expect the possibility of robotic EPRC. Ho-
wever, with the current da Vinci systems, the 
major limiting factor is small working space in 
the pelvis hindering the movement of multiple 
robotic arms. With the future prospects of single 
port robots with flexible arms, robotic EPRC, al-
though challenging, may become feasible.

This study has few limitations as it was 
conducted over a long period of time (1999-
2009). Obviously, perioperative patient care has 
steadily improved over this 10-year period whi-
ch might have affected our results. Owing to the 
non-randomized nature of our study based on 
comparison of two patient cohorts, further pros-
pective randomized trials are needed to prove 
the real advantage of EPRC.

CONCLUSIONS

The extraperitoneal technique (EPRC) 
with extraperitonealization of the neobladder 
or conduit is a comparatively safe and reliable 
surgical approach. It has penta-facta benefits 
in terms of reduced ileus, re-operation rates, 
wound problems, ease of management of urina-
ry leaks, and improved continence rates in neo-
bladder patients. Thus, EPRC appears safe both 
functionally and oncologically.
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ABSTRACT         ARTICLE INFO______________________________________________________________     ______________________

Introduction: To present the current practice patterns on percutaneous nephrolithoto-
my (PCNL) in a developing country.
Materials and Methods: A survey was offered to Brazilian urologists during the II 
International Endourology Symposium held in Sao Paulo, in 2015. The first seven 
questions were related to demographic data while the 20 remaining were directed to 
urologists who performed PCNL.
Results: From 250 participants, 100 replied to the survey, 81% performed PCNL and 
60.4% of performers had been in practice for less than 15 years. Eighty-one percent 
were trained in the prone position and 64% in supine. PCNL was learned during the 
residency in 66.7% and 2.5% had fellowship training. Prone position was the preferred 
decubitus for simple or complex calculi, though for obese patients there was no dif-
ference. Younger surgeons prefer supine while older surgeons prefer prone. The access 
was obtained by the surgeon in all cases, 96.3% use fluoroscopy and 3.7% prefer 
ultrasonography. Forty-seven percent use ultrasonic lithotripters and 4.1% laser. For 
kidney drainage, 71.6% place a nephrostomy tube. Double J stent is left in 77%. The 
postoperative image method was CT for 50%. Colonic injury was reported by 25%, 
predominantly in the senior group without statistically difference between positions.
Conclusions: From a selected group of urologists, we observe that Brazilian urologists 
usually gain their own access for PCNL guided by fluoroscopy. They predominantly 
prefer the prone position, use fascial dilators, ultrasonic lithotripters and place a neph-
rostomy tube when exiting the kidney. Fellowship programs, ultrasonography, flexible 
nephoscopy and tubeless procedures could be encouraged.

INTRODUCTION

Percutaneous nephrolithotomy (PCNL) has 
become the standard of care for large stones (1-3). 
Recent studies have demonstrated an increase in 
the rates of PCNL use, despite significant advan-
ces in ureteroscopic (URS) efficacy (4-6). However, 
this is not a worldwide phenomenon. Analyses 
from Canada, Australia and the UK suggest PCNL 
utilization has remained stable or decreased while 

use of URS technique continues to increase (5). In 
Brazil, between 1998 and 2012, PCNL had the hi-
ghest relative increase followed by URS (7).

The growing prevalence of stone disease, 
reaching 7% in women and 10% in men in the 
USA (8), highlights the importance of a better un-
derstanding of current regional practices. In Bra-
zil, the number of stone-related hospitalizations 
increased 15.7% from 1998 to 2012 (7). Sivalin-
gam performed a survey of current practices in 
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PCNL among members of the Endourological So-
ciety (9). No data is yet available for Brazil.

The aim of our study is to understand the 
current Brazilian practice patterns in PCNL and 
to explore different aspects of the technique and 
practice settings. This information will establish 
the first critical analysis of PCNL in Brazil, allo-
wing for the delineation of regional treatment 
strategies and educational programs.

MATERIALS AND METHODS

After Institutional Review Board approval, 
a questionnaire about trends of PCNL was offered 
to participants of the II International Endouro-
logy Symposium (Stone) held in São Paulo, Bra-
zil, in September 2015. Urologists were invited to 
participate in the research and received a ques-
tionnaire consisting of 27 questions (Table-1). 
The anonymous survey collected demographic 
data in the first seven questions, answered by all 
urologists, while the 20 remaining questions were 
addressed to those who perform PCNL regularly. 
Years of practice, residence/fellowship training, 
patient decubitus preferences and other technical 
aspects were investigated.

Uncomplicated cases were defined as non-
-staghorn stones in a patient with no neurologi-
cal bladder and without urinary diversions. Obe-
sity was defined as BMI above 30Kg/m2. Complex 
cases were defined as staghorn calculi, abnormal 
anatomy, or urinary diversion. Regarding exit 
strategies, the use of nephrostomy tube, ureteral 
stent, ureteral catheter and tubeless technique 
were evaluated.

Statistical analysis was performed with 
SPSS software (version 16.0). Fisher exact test 
was used to compare categorical data. Student t-
-test was used to compare continuous data. The 
level of significance was defined as p<0.05.

RESULTS

Of 250 participants, 100 replied to the sur-
vey and were included in the analysis. Eighty-
-one respondents (81%) performed PCNL regularly 
(Performers Group-PG). Nineteen urologists (19%) 
didn’t perform PCNL (Non-Performers Group-NPG).

Group characteristics
Table-2 outlines the demographics of 

both groups. The experience level was signifi-
cantly different between them, with a greater 
proportion of the performers in practice for less 
than 15 years (60.4% vs. 31.6%; p=0.0259). Ac-
cordingly, PCNL performers were younger than 
non-performers (44.4 vs. 51.2 years; p=0.0253). 
There were no significant differences between 
the groups regarding gender, practice setting 
or the five Brazilian Federal Regions they were 
from. The main reasons reported by NPG for not 
incorporating PCNL into their practice were lack 
of training (60%), non-availability of equipment 
(20%), and lack of interest (20%).

Performers Group
Eighty-one urologists constituted the 

PG, male gender was predominant (97.5%) 
and 60.4% had finished their training program 
less than 15 years prior to responding to the 
questionnaire. The learning of PCNL occurred 
during residency for 66.7%, 17.3% were trai-
ned by other urologist with expertise in PCNL, 
13.6% at a congress/course and 2.5% had a for-
mal endourology fellowship. Forty-five perfor-
mers (55.6%) worked in private practice while 
nine (11.1%) in public hospitals. Mixed public 
and private practice was represented by 27 
Performers (33.3%). Two thirds were from the 
Southeast region of Brazil and 16% were from 
the South. Analyzing the number of procedu-
res, 38.3% of the urologists performed up to 
six PCNL a year, 22.2% performed 7-12, 19.8% 
performed 13-24 and 9% each for 25-50 and 
>50PCNL a year.

Technical aspects
Differences in operative procedures are 

listed in Table-3. Computed tomography (CT) 
was used pre-operatively by 75 Performers 
(92.6%) and half preferred non-contrast compu-
ted tomography (NCCT).

We obtained 75 responses regarding de-
cubitus training. Sixty-one (81%) performed 
PCNL in prone position, 48 (64%) in supine and 
11 (14.7%) in lateral. Uncomplicated cases and 
complex calculi were operated in the prone po-
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sition by 46 (61.3%) and 45 (60%) of Performers, 
respectively. No difference in decubitus prefe-
rence was observed for obese patients.

Comparing decubitus preference for un-
complicated cases we found that supine position 
was preferred by urologists with less than five ye-
ars out of residency training (n=14;48.3%) while 
the prone was preferred by surgeons more than 20 
years out of training (n=17; 37%) (p=0.0552). The 
urologists who preferred use of the supine position 
were primarily between the ages of 31-40 (n=19; 
65.5%), while the urologists who preferred use of 
the prone were over 60 years of age (p=0.021). 
The mean age was statistically lower in the supine 
group (40.8 years±10.8) versus the prone (46.5 ye-
ars±12.6) (p=0.039) (Figure-1).

The renal access was obtained exclusive-
ly by urologists, 78 (96.3%) used fluoroscopy and 
3 (3.7%) preferred ultrasonography guided re-
nal puncture. From questions 19-27 we obtained 
74 responses. Half used amplatz fascial dilators 
(Cook Medical Inc., USA), while six (8.1%) prefer-
red balloon. Alken dilators (Karl Storz, Tuttlingen, 
Germany) were used by six (8.1%) and Alken plus 
Amplatz by 25 (33.8%). Thirty-five (47.3%) surge-
ons used ultrasonic lithotripters, 27 (36.5%) pneu-
matic devices, nine (12.2%) combined ultrasonic/
pneumatic and three (4.1%) laser. From 74 Perfor-
mers, eight (10.8%) carry out flexible nephoscopy 
at the end of the procedure looking for residual 
fragments not detected by fluoroscopy. For kid-
ney drainage, a nephrostomy tube was used by 53 
(71.6%) while 21 (28.4%) preferred tubeless tech-
nique. Ureteral stent was left by 57 (77%), while 5 
(6.8%) preferred a ureteral catheter.

Post procedural imaging method was CT 
for 50% of responders. KUB was used by 20.3%, 
ultrasonography by 6.8% and ultrasonography 
plus KUB by 21.6%.

Complications
Data on postoperative complications, in 

particular colonic injury, was collected. Of 81 per-
formers, we recorded 74 responses, with 19 (25.6%) 
reporting this complication at least once in their 
practice. Of these nineteen, 9 reported this lesion 
in the supine position (47.4%, 95% CI 27.3-68.3) 
and 10 in the prone (52.6%, 95% CI 31.7-72.7).

Colonic injury and years of practice were 
correlated and we found it happened in 2 urolo-
gists (10.5%) with up to 5 years of practice and in 
9 (47.4%) with more than 20 years (p=0.015).

Surgeon opinion about PCNL
When asking the urologists who per-

form PCNL their opinion about the procedure, 11 
(14.9%) didn’t like to perform it, showing the di-
fficulties regarding technique and complications.

DISCUSSION

Stone disease prevalence is increasing 
worldwide (2) and highlights the importance of 
better understanding of current local and global 
practices. For large calculi, The European Asso-
ciation of Urology (EAU) and The American Uro-
logical Association (AUA) guidelines recommend 
PCNL as the first-line treatment (2, 3, 10).

However, PCNL utilization has varied 
across the world. In the USA and UK studies 
have demonstrated an increase in the annual rate 
of PCNL (8, 9, 11) while in Australia, despite an 
increase in the total number of all stone-related 
procedures, the proportion represented by PCNL 
had decreased (6, 11). In Canada, PCNL use has 
remained constant (11). Marchini et al. performed 
an analysis of urolithiasis tendencies in Brazil re-
vealing an increasing number of surgical procedu-
res over the last 15 years, with PCNL showing the 
highest relative increase (7).

In this study, we investigated PCNL aspects 
and trends in a select population of Brazilian uro-
logists attendees of an endourological symposium. 
It is the first PCNL demographic study in Brazil. 
Note that most of the participants were from the 
South or Southeast regions, notably the most eco-
nomically developed. A more representative po-
pulation of all urologists across the regions could 
show geographic differences.

When comparing PG with NPG, we obser-
ved different experience levels, with a greater pro-
portion of PG in practice <15 years and signifi-
cantly younger than NPG showing that PCNL was 
recently incorporated into the Brazilian urologist’s 
practice and is preferentially performed by younger 
urologists that had PCNL training in their residency.
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Table 1 - Questionnaire.

Question Options

1 How old are you? (years)

2 What is your gender?
male

female

3 How long ago did you finish your residency training? (years)

0 - 5

5 – 10

10 – 15

15 – 20
>20

4 Practice setting

Public hospital

Private hospital

Mix public and private hospital

5 What Brazilian Federal region are you from?

North

Northeast

Central

West

Southeast

South

6 Do you perform PCNL?
Yes
No

7 If no, why not?

No training

No equipment

No interest

8 Where did you learn to perform PCNL?

Urology residency

Endourology fellowship

With an expert

At a congress/ course

9 How many PCNL did you perform in the last 12 months?

0-6

7-12
13-24
25-50

>50

10 Who gain the renal access?
Urologist

Radiologist

11 How is the renal access guided?

Ultrasound

Fluoroscopy/ retrograde pyelography
Fluoroscopy/ intravenous contrast

Ultrasound and fluoroscopy

12 What image method is used for surgery planning?

Plain radiography

Ultrasound

Plain radiography + ultrasound

UIV

Non contrast CT

Contrast CT
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13 Are you trained for PCNL in the prone position?
Yes

No

14 Are you trained for PCNL in the supine position?
Yes
No

15 Are you trained for PCNL in the supine lateral position?
Yes

No

16 What patient position do you prefer for a non-complicated case?

Prone
Supine

Lateral

17 What patient position do you prefer for obese patients

Prone
Supine

Lateral

18
What patient position do you prefer for a complex case? (Ex: 

staghorn)

Prone

Supine

Lateral

19 What is your preferred method for dilation?

Metallic (Alken)
Fascial (Amplatz)

Balloon

Alken + Amplatz

20 What is your preferred method for stone fragmentation?

Pneumatic

Ultrasonic

Pneumatic + ultrasonic

Laser

21 Have you had a colonic injury during PCNL?
Yes

No

22 If you have had a colonic injury, how was the patient positioned?
Prone
Supine

23 Do you usually finish the surgery performing flexible nephroscopy?
Yes

No

24 How often do you use a nephrostomy tube?

Always uses

Never uses

Depending of the case

25 About ureteral drainage?

Ureteral Catheter

Ureteral Stent (2J)

Tubeless

26 What is your preferred postoperative imaging method?

Plain Radiograph

Ultrasound

Plain radiography + ultrasound

UIV

CT scan

27 What is your final impression about PCNL?
Like to perform

Don’t like to perform
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Analysis from the NPG showed that the 
main reason for not performing PCNL was lack 
of training and more than half of the respon-
ders weren’t trained in PCNL during their resi-
dency program. Learning of PCNL occurred du-
ring residency for 66.7% while only 2.5% had 
formal fellowship, reveling a lack of endouro-
logy fellowship programs in Brazil. These res-
ponses emphasize the importance of increasing 

educational programs as well as investments in 
teaching centers.

We observed that the PG was mainly from 
the South and Southeast regions, half were private 
practice urologists and one third had mixed public 
and private practices. Examining the number of 
procedures in a year, 38.3% performed up to six 
PCNL while 9.9% performed 25-50PCNL. There-
fore, urologists had a low-volume of cases, with 

Table 2 - Patient demographics (all responders), performers and non-performers.

 All responders Perform PCNL

Characteristic Group (n) Yes No p-value

Gender (n) Female 3 2.5% (2) 5.3% (1) 0.4724

Male 97 97.5% (79) 94.7% (18)

Residency (years since completion 
of training)

0-5 28 33.3% (27) 5.3% (1) 0.0259

5-10 12 12.3% (10) 10.5% (2)

10-15 15 14.8% (12) 15.8% (3)

15-20 10 11.1% (9) 5.3% (1)

>20 35 28.4% (23) 63.2% (12)

Practice setting

Private Hospital 58 55.6% (45) 68.4% (13) 0.3014

Public Hospital 12 11.1% (9) 15.8% (3)

Mix public 
private 30 33.3% (27) 15.8% (3)

Region (n)

South 16 16% (13) 15.8% (3) 0.6569

Southeast 61 63% (51) 52.6% (10)

West Central 12 9.9% (8) 21.1% (4)

Northeast 9 8.6% (7) 10.5% (2)

North 2 2.5% (2) 0% (0)

Age in years (n)

<30 4 3.7% (3) 5.3% (1) 0.0054

31 - 40 41 46.9% (38) 15.8% (3)

41 - 50 20 22.2% (18) 10.5% (2)

51 - 60 20 13.6% (11) 47.4% (9)

>60 15 13.6% (11) 21.1% (4)

Age Mean (SD) 44.4 (12.7) 51.2 (11) 0.0253
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Table 3 - Differences in operative procedures and surgeon preferences.

 N %

Imaging studies preop CT 75 92.6

Decubitus training

Prone 61 81,3

Supine 48 64

Lateral 11 14.7

Decubitus preference

Usual case Prone/Supine/latera/other 46/29/0/0 61.3/38.7/0/0

Complex calculi Prone/Supine/Lateral/Other 45/27/3 60/36/0/4

Obesity Prone/Supine/Lateral/Other 36/34/2/3 48/45.3/2.7/4

Renal access

Performed Urologist 81 100

Imaging

Fluoroscopy 78 96.3

Ultrasound 3 3.7

Method

Amplatz 37 88

Balloon 6 8.1

Alken 6 8.1

Amplatz + Alken 25 33.8

Lithotripters

Ultrassonic 35 47.3

Pneumatic 27 36.5

Ultrassonic + Pneumatic 9 12.2

Laser 3 4.1

Kidney drainage

Nephrostomy 53 71.6

Tubeless 21 28.4

Ureteral stent (2J) 57 77

Ureteral catheter 5 6.8

Flexible nephroscope At the end of surgery 8 10.8

Postop imaging

CT scan 37 50

Plain radiograph 15 20.3

Ultrasound 5 6.8

Plain radiograph + us 16 21.6
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only 10% of them performing an adequate number 
of procedures. Multiple reports have confirmed a 
volume-outcome relationship with PCNL and de-
monstrated that hospitals that perform >33PCNLs 
per year have significantly shorter length of stay 
and lower complication rates (12-14).

Regarding training and patient decubitus, 
81% of performers were trained to obtain renal 
access in prone position and 64% in supine. Al-
though prone has been the preferred position 
for PCNL for decades, the supine decubitus po-
sition (15, 16) is becoming more popular among 
responders of our survey which contrasts with 
CROES data, that shows it is currently used in 
only 20% of centers worldwide and its practice is 
almost null in North America and Australia (11, 
16). The prone position was preferred for both 
usual (61.3%) and complex cases (60%).

Comparing position preferences with ye-
ars of practice, we found that less experienced 
surgeons (<5 years of practice) preferred the su-
pine position (48.3%) while more experienced 
surgeons (>20 years) preferred the prone posi-
tion (37%) (p=0.0552). The supine position was 
preferred by urologists from 31-40 years of age 
(p=0.021).

Decubitus preference in obesity was also 
investigated. Overall, obese patients have simi-

lar outcomes when compared to the general po-
pulation, except for super-obese (BMI>40) who 
have a higher chance of more severe complica-
tions (17). Unlike the results of the CROES stu-
dy, suggesting that supine position was utilized 
significantly less often in the obese cohort (17), 
we found no significant difference in decubitus 
preference.

After selection of position, obtaining safe 
access is one of the most important step of PCNL. 
According to Sri and colleagues (9), 77% of res-
ponders established their renal access and the 
fellowship training was a significant determinant 
for it. Our findings confirmed this trend. The re-
nal access was obtained exclusively by urologist 
and 96.3% preferred fluoroscopy guided renal 
puncture, while 3 (3.7%) used ultrasound. Accor-
dingly, CROES data reveals that in PCNL 86.3% 
of patients had fluoroscopic guided access ver-
sus 13.7% with ultrasound guidance (18). This 
difference indicates that training programs for 
ultrasound guided access for PCNL should be en-
couraged.

Eighty-eight percent used Amplatz fascial 
dilators while 8.1% preferred balloon, correlating 
with the results of the CROES study that show 
preference for serial dilatation in Asia and Sou-
th America and the predominant use of balloon 
dilatation in North America (19). This fact can be 
explained in part by its higher costs and possibly 
a lack of training.

PG preferred ultrasonic lithotripters (47%) 
over pneumatic (36.5%), in contrast to the CRO-
ES data which states that pneumatic lithotripters 
were used more frequently, followed by ultraso-
nic-only, combination ultrasonic/pneumatic and 
finally laser lithotripters (20). Nephrostomy tube 
was used by 71.6%, similar to the trend reported 
by CROES (91.2%) and Sivalingam et al. (76%) (9, 
21), but tubeless technique was used by 28.4%, 
even though many trials (11, 22) have confirmed 
that in selected cases the tubeless technique can 
be safe (23). A ureteral stent was left in 77% of 
cases and a ureteral catheter in 6.8%.

In addition to high-resolution fluoroscopy 
and postoperative CT, routine use of flexible ne-
phoscopy at the end of the procedure can maximi-
ze stone clearance. In our survey, 11% performed 

Figure 1 - Mean age of the urologist according to the position 
preference during PCNL.
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it at the end of surgery and NCCT was the prefer-
red postoperative imaging method for 50%.

Colonic injury, reported in less than 1% of 
cases, has great significance due to its diagnostic 
challenges as well as its outcome (24). In our study, 
colonic lesion occurred predominantly in the senior 
urologists group (p=0.015) with no difference in de-
cubitus positioning, the same as reported by Wu et 
al. (25). Finally, our questionnaire revealed that 15% 
of PCNL performers don’t enjoy performing the pro-
cedure. This calls attention to the technical difficul-
ties and potential complications.

Our study is not without limitations. It eva-
luated the practice of a limited group of urologists 
interested in endourology, mainly from the most 
developed regions of Brazil. Important practice 
differences could possibly be observed in a more 
geographically representative sample of Brazilian 
urologists. Our response rate was relatively low, 
despite being higher than that obtained by other 
studies. Nevertheless, we believe the information 
from our survey is novel and can assist in develo-
ping educational programs for PCNL in Brazil and 
other similar countries worldwide.

CONCLUSIONS

From a selected group, we observed that 
Brazilian urologists usually gain their own access 
for PCNL guided by fluoroscopy. They predomi-
nantly prefer the prone position, use fascial di-
lators, and place a nephrostomy tube when exi-
ting the kidney. The supine decubitus is gaining 
preference among young Brazilian urologists. 
Fellowship programs, use of ultrasonography, ul-
trasonic lithotripters, flexible nephoscopy and tu-
beless procedures should be emphasized as goals 
for PCNL practice.

CONFLICT OF INTEREST

None declared.
 
REFERENCES

1. Fernström I, Johansson B. Percutaneous pyelolithotomy. 
A new extraction technique. Scand J Urol Nephrol. 
1976;10:257-9.

2. Oberlin DT, Flum AS, Bachrach L, Matulewicz RS, Flury SC. 
Contemporary surgical trends in the management of upper 
tract calculi. J Urol. 2015;193:880-4.

3. Türk C, Petřík A, Sarica K, Seitz C, Skolarikos A, Straub 
M, et al. EAU Guidelines on Interventional Treatment for 
Urolithiasis. Eur Urol. 2016;69:475-82.

4. Ghani KR, Sammon JD, Bhojani N, Karakiewicz PI, Sun M, 
Sukumar S, et al. Trends in percutaneous nephrolithotomy 
use and outcomes in the United States. J Urol. 
2013;190:558-64.

5. Armitage JN, Irving SO, Burgess NA; British Association of 
Urological Surgeons Section of Endourology. Percutaneous 
nephrolithotomy in the United kingdom: results of a 
prospective data registry. Eur Urol. 2012;61:1188-93.

6. Lee MC, Bariol SV. Evolution of stone management in 
Australia. BJU Int. 2011;108(Suppl 2):29-33.

7. Marchini GS, Mello MF, Levy R, Vicentini FC, Torricelli FC, 
Eluf-Neto J, et al. Contemporary Trends of Inpatient Surgical 
Management of Stone Disease: National Analysis in an 
Economic Growth Scenario. J Endourol. 2015;29:956-62.

8. Thornton SN. Re: Charles D. Scales Jr., Alexandria 
C. Smith, Janet M. Hanley, Christopher S. Saigal, Urologic 
Diseases in America Project. Prevalence of kidney stones 
in the United States. Eur Urol. 2012;62:160-5. Eur Urol. 
2012;62:e67.

9. Sivalingam S, Cannon ST, Nakada SY. Current practices in 
percutaneous nephrolithotomy among endourologists. J 
Endourol. 2014;28:524-7.

10. Preminger GM, Assimos DG, Lingeman JE, Nakada SY, 
Pearle MS, Wolf JS Jr; AUA Nephrolithiasis Guideline Panel). 
Chapter 1: AUA guideline on management of staghorn 
calculi: diagnosis and treatment recommendations. J Urol. 
2005;173:1991-2000.

11. Ghani KR, Andonian S, Bultitude M, Desai M, Giusti G, 
Okhunov Z, et al. Percutaneous Nephrolithotomy: Update, 
Trends, and Future Directions. Eur Urol. 2016;70:382-96.

12. Kadlec AO, Ellimoottil C, Guo R, Trinh QD, Sun M, Turk 
TM. Contemporary volume-outcome relationships for 
percutaneous nephrolithotomy: results from the Nationwide 
Inpatient Sample. J Endourol. 2013;27:1107-13.

13. Huang WY, Wu SC, Chen YF, Lan CF, Hsieh JT, Huang KH. 
Surgeon volume for percutaneous nephrolithotomy is 
associated with medical costs and length of hospital stay: 
a nationwide population-based study in Taiwan. J Endourol. 
2014;28:915-21.

14. Opondo D, Tefekli A, Esen T, Labate G, Sangam K, De 
Lisa A, et al. Impact of case volumes on the outcomes of 
percutaneous nephrolithotomy. Eur Urol. 2012;62:1181-7.

15. Vicentini FC, Torricelli FC, Mazzucchi E, Hisano M, Murta CB, 
Danilovic A, et al. Modified complete supine percutaneous 
nephrolithotomy: solving some problems. J Endourol. 
2013;27:845-9.



ibju | Trends of percuTaneous nephroliThoTomy

313

16. Valdivia JG, Scarpa RM, Duvdevani M, Gross AJ, Nadler 
RB, Nutahara K, et al. Supine versus prone position during 
percutaneous nephrolithotomy: a report from the clinical 
research office of the endourological society percutaneous 
nephrolithotomy global study. J Endourol. 2011;25:1619-25.

17. Fuller A, Razvi H, Denstedt JD, Nott L, Pearle M, Cauda F, 
et al. The CROES percutaneous nephrolithotomy global 
study: the influence of body mass index on outcome. J Urol. 
2012;188:138-44.

18. Jagtap J, Mishra S, Bhattu A, Ganpule A, Sabnis R, Desai MR. 
Which is the preferred modality of renal access for a trainee 
urologist: ultrasonography or fluoroscopy? Results of a 
prospective randomized trial. J Endourol. 2014;28:1464-9.

19. Yamaguchi A, Skolarikos A, Buchholz NP, Chomón GB, 
Grasso M, Saba P, et al. Operating times and bleeding 
complications in percutaneous nephrolithotomy: a 
comparison of tract dilation methods in 5,537 patients in 
the Clinical Research Office of the Endourological Society 
Percutaneous Nephrolithotomy Global Study. J Endourol. 
2011;25:933-9.

20. Chu DI, Lipkin ME, Wang AJ, Ferrandino MN, Preminger 
GM, Kijvikai K, et al. Lithotrites and postoperative fever: 
does lithotrite type matter? Results from the Clinical 
Research Office of the Endourological Society Percutaneous 
Nephrolithotomy Global Study. Urol Int. 2013;91:340-4.

21. Kamphuis GM, Baard J, Westendarp M, de la Rosette 
JJ. Lessons learned from the CROES percutaneous 
nephrolithotomy global study. World J Urol. 2015;33:223-
33.

22. Agrawal MS, Sharma M, Agarwal K. Tubeless percutaneous 
nephrolithotomy using antegrade tether: a randomized 
study. J Endourol. 2014;28:644-8.

23. Istanbulluoglu MO, Cicek T, Ozturk B, Gonen M, Ozkardes H. 
Percutaneous nephrolithotomy: nephrostomy or tubeless or 
totally tubeless? Urology. 2010;75:1043-6.

24. Öztürk H. Treatment of Colonic Injury During Percutaneous 
Nephrolithotomy. Ver Urol. 2015;17:194-201.

25. Wu P, Wang L, Wang K. Supine versus prone position in 
percutaneous nephrolithotomy for kidney calculi: a meta-
analysis. Int Urol Nephrol. 2011;43:67-77.

   

_______________________
Correspondence address:

Carlos A. Batagello, MD
Divisão de Urologia

Grupo de Endourologia Hospital das Clínicas
Faculdade de Medicina da Universidade de São Paulo

Av. Enéas de Carvalho Aguiar, nº 255
São Paulo, SP, 05403-000, Brasil

Fax: + 55 11 2661-8080
E-mail: batagello89@gmail.com



ORIGINAL ARTICLE

314

flexible ureterorenoscopy is associated with less stone 
recurrence rates over Shockwave lithotripsy in the 
management of 10-20 millimeter lower pole renal stone: 
medium follow-up results
_______________________________________________
Faruk Ozgor 1, Murat Sahan 1, Fatih Yanaral 1, Metin Savun 1, Omer Sarilar 1

1 Department of Urology, Haseki Teaching and Research Hospital, Istanbul, Turkey

ABSTRACT         ARTICLE INFO______________________________________________________________     ______________________

Purpose: To identify the role of shock wave lithotripsy (SWL) and flexible ureteroreno-
scopy (f-URS) on the stone recurrence, in the management of 10-20 millimeter lower 
pole stone (LPS) with medium follow-up outcomes.
Materials and Methods: The patients’ charts which were treated with SWL or f-URS 
for LPS between January 2011 and September 2013 were analyzed, retrospectively. 
Patients who had a solitary 10-20mm LPS were enrolled into the study. In both proce-
dures, patient was accepted as stone free, if complete stone clearance was achieved in 
the 3rd month abdominal computed tomography. Only patients with a stone free status 
were evaluated in follow ups. 
Results: The stone-free rate was 77.9% (88/113 patients) for the SWL group and 89% 
(114/128 patients) for the f-URS group (p=0.029). Stone recurrence was detected in 28 
(35.4%) patients in SWL group and in 17 (17.2%) patients in f-URS group (p=0.009). 
Stone types and 24 hour urine sample results were similar between groups (p=0.123 vs 
p=0.197, respectively). Multivariate regression analysis revealed that f-URS procedure 
and absence of abnormality in 24 hour urine analysis significantly decreased stone 
recurrence in medium term follow-up (p=0.001 and p<0.001, respectively).
Conclusions: Our study showed for the first time, that patients which underwent f-URS 
for LPS, faced less stone recurrence, independent from diet regimen and metabolic 
evaluation in medium term follow-up. Additionally, presence of abnormality in 24 
hour urine analysis increase the stone recurrence risk in follow-ups.

INTRODUCTION

Management of lower pole stones (LPS) is 
still a challenging issue for urologists. Arguments 
focusing on the best treatment option for LPS are 
mostly on stone size and lower pole anatomical 
characteristics including infundibulopelvic angle, 
calyx length and calyx width (1). Open renal stone 
surgery has been abandoned in recent years, and 

indicated in only specific conditions. On the other 
hand, percutaneous nephrolithotomy (PNL) provi-
des excellent stone free rates for LPS regardless 
of pelvicaliceal anatomy and stone size, but the 
procedure itself has some potential serious com-
plications (2). Thus, flexible ureterorenoscopy (f-
-URS) and shock wave lithotripsy (SWL) gained 
popularity all over the World, especially in small- 
and medium-sized LPS.
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 Studies that investigated the effective-
ness of SWL and f-URS mostly concluded that 
f-URS had higher stone free rates than SWL (3, 
4). However, SWL has advantages such as being 
an outpatient procedure, with minimal anesthesia 
requirement and better patient acceptance. Con-
versely, flexible ureterorenoscopes may reach the 
entire pelvicaliecal system, including the lower 
pole and holmium laser provides effective stone 
fragmentation regardless of stone composition. 
Additionally, repositioning of a lower calyx stone 
to a more appropriate calyx facilitates stone frag-
mentation. Also, use of an ureteral access sheath 
provides lower intrarenal pressure, lower infection 
rate and facilitates the passage of stone fragments, 
which improves patients quality of life after the 
procedure (5).

 Although many studies have compared 
the effectiveness of SWL and f-URS in the mana-
gement of LPS, no studies in the literature have 
investigated the medium term follow-up results of 
these procedures. In this study, we aimed to com-
pare the role of SWL and f-URS on stone recur-
rence, in the management of 10-20 millimeter LPS 
with medium term follow-up results.

MATERIAL AND METHODS

 In a tertiary academic center, the charts of 
patients’ who were treated with SWL or f-URS for 
LPS between January 2011 and September 2013 
were retrospectively analyzed. Patients who had a 
solitary 10-20mm LPS were enrolled in the study. 
The medium term follow-up was defined as ou-
tcomes between 24 and 60 months after operation 
(6). The exclusion criteria were patients aged <18 
years, patients with renal abnormalities, patients 
with concomitant ureteral stone, and patients in 
which ureteral access sheath could not be inser-
ted. Patients with <24 months follow up were also 
excluded from the study.

 In all patients, medical history was ob-
tained and a detailed physical examination was 
performed. Stone size and calyx anatomy of the 
lower pole were assessed using intravenous pye-
lography or/and computerized tomography (CT) 
with urogram before the procedure. The estimated 
glomerular filtration rate (eGFR) was calculated 

in accordance with ‘Modification of Diet in Re-
nal Disease Study’ equation (7). The selection of 
procedural technique was primarily based on the 
patients’ choice. Before each procedure, a sterile 
urine culture was obtained from every patient. All 
patients signed an informed consent form before 
undergoing SWL or f-URS.

SWL Technique
 A standard SWL was performed as an ou-

tpatient procedure under sedation analgesia. We 
did not insert JJ stent previous to the SWL in this 
study sample. We used a Dornier Compact Sig-
ma (Dornier MedTech GmbH, Wessling, Germany) 
for SWL procedures. A total of 2000-2500 shocks 
were delivered per session (energy level 1-4, fre-
quency 60-90 Hz). The procedure was started with 
a frequency of 60 shocks/min and energy level of 
1, then the energy level was increased up to a level 
of 4. Frequency was increased to a maximum of 
90 according to patient tolerance. Patients were 
evaluated with a Kidney Ureter Bladder (KUB) X-
-ray 1 week after each SWL session. The SWL ses-
sions were given to a maximum of 3 sessions. The 
duration of the procedure was calculated as the 
sum of SWL sessions.

f-URS Technique
 Under general anesthesia, a safety guide-

-wire was placed into the pelvicaliceal system and 
semi-rigid ureteroscopy was used for visual eva-
luation of the ureter and to facilitate insertion of 
a ureteral access sheath (9.5/11.5Fr or 11/13F). A 
7.5F fiber-optic flexible ureterorenoscope (Storz 
FLEX-X 2, Tuttlingen, Germany) with a 200 or 
273μ m laser fiber (Sphinx Holmium Laser, Ka-
tlenburg/Lindua, Germany) was used for stone 
fragmentation, with an energy of 0.8–1.5 J and a 
rate of 5–10 Hz. Retrieval with a basket was pre-
ferred for stone fragments >2 mm and stone frag-
ments <2 mm were left for spontaneous passage. 
At the end of each procedure, we routinely eva-
luate the ureter with semirigid ureterorenospy for 
any ureter injuries and a 4.8F JJ stent was placed. 
The operation time was accepted as the time pas-
sed from anesthesia induction to the placement of 
JJ stent. In the 2nd week after operation, JJ catheter 
was removed using a cystoscope.
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 In both procedures, patients were consi-
dered stone free, if complete stone clearance was 
achieved in the 3rd month abdominal CT. Com-
plications were classified in accordance with the 
Clavien system (8). For each patient, the impact 
of diet regimen on stone recurrence was explai-
ned and high fluid intake with a protein- and salt-
-restricted diet was suggested. The diet regimen 
was accepted as successfully accomplished if the 
patients’ fluid intake was over 2500cc, salt intake 
was less than 2300 mg and meat intake was less 
than 6 ounces per day.

 Patients who required a different procedu-
re due to their residual stones during the follow-up 
period, were excluded from medium-term follow-
-up evaluation because of the potential effect of 
the other procedures on success and recurrence 
rates. Only patients with a stone free status were 
compared between groups in follow-ups; these 
patients were evaluated twice per year through 
personal interviews, a serum biochemistry panel, 
a 24-hour urine study, and kidney imaging (in-
cluding KUB and abdominal ultrasonography). 
Abdominal CT was performed annually. Moreover, 
we recommended stone analysis for each patient. 
If any metabolic disorder was identified, medical 
prophylaxis was given. Recurrence was defined as 
new stone occurrence.

 During statistical analysis values were 
evaluated as numbers, means, percentages and in-
tervals. Numbers and percentages were compared 
using the Chi-square test. Before the comparison 
of means of values, the values were evaluated for 
homogenity. Homogeneously distributed values 
were compared using Student’s t-test and hetero-
geneously distributed values were compared using 
the Mann Whitney U test. Multivariate regression 
analysis was used to identify importance of ope-
ration type and metabolic evaluation on stone re-
currence. Statistical significance was considered 
when a p value was <0.05.

RESULTS

 One hundred thirteen patients and 128 
patients were treated with SWL and f-URS, res-
pectively. Patients preoperative characteristics 
were comparable between the groups in terms 

of age, ASA score, body mass index (BMI) and 
stone opacity (p=0.158, p= 0.128, p=0.293 and 
p=0.121, respectively). Also, stone size and eGFR 
values were similar between groups (p=0.143 and 
p=0.324, respectively). Preoperative parameters 
are summarized in Table-1.

 The mean operation time for SWL and f-
-URS groups was 25.9±2.5 and 52.3±16.2 minutes 
(min), respectively (p<0.001). The number of ses-
sions per patient was significantly higher in SWL 
group (2.8 vs. 1.05, p<0.001). However, the mean 
hospitalization time was significantly longer in 
the f-URS group (p<0.001) (Table-2).

 Post-operative complications were similar 
between the groups (p=0.181). Transient hematu-
ria (9 patients in SWL group and 10 patients in 
f-URS group) and renal colic (6 patients in SWL 
group and 2 patients in f-URS group) were the 
most common complications. Post-operative fever 
that required antibiotic therapy was observed in 
one patient in the SWL group and five patients in 
the f-URS group (Clavien grade 2). A JJ stent was 
re-inserted under local anesthesia for 2 patients 
in the f-URS group due to stent migration after 
the procedure (Clavien grade 3a). Semi rigid ure-
teroscopy was performed under general anesthesia 
for one patient in each group due to strainstrasse 
(Clavien grade 3b). The stone-free rate was 77.9% 
(88 patients) for the SWL group and 89% (114 pa-
tients) for the f-URS group and significantly hi-
gher in the f-URS group than in the SWL group 
(p=0.029) (Table-2).

 The mean follow-up period was 32.4 and 
34.1 months in the SWL and f-URS groups, res-
pectively (p=0.242). In total, 24 patients (9 in 
SWL group and 15 in f-URS group) were lost to 
follow-up. The final eGFR was similar between 
groups (p=0.678). Also, the subgroups of chronic 
kidney disease (CKD) in each group were com-
parable (p=0.192). During follow-up, stone free 
status was observed in 82 of 99 patients (82.8%) 
in f-URS group and 51 of 79 patients (64.6%) in 
SWL group. Stone recurrence was more common 
in SWL group. Stone recurrence occurred in 28 
patients in the SWL group and in 17 patients in 
the f-URS group (p=0.009). The recurrent sto-
ne size was 5.7 and 6.3 mm in f-URS and SWL 
groups, respectively (p=0.732). Furthermore, stone 
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recurence period was comparable between groups 
(22.3 vs. 24.1, p=0.586) (Table-3).

 Compliance with diet regimen and the use 
of medical prophylaxis were not statistically sig-
nificant between groups (p=0.390 vs. p=0.941, res-

pectively). Also, results of 24-hour urine analysis 
were similar between groups (p=0.197). Hypocitra-
turia was the most common metabolic abnormali-
ty in both groups. Stone analysis was available in 
61/79 and 83/99 patients in SWL group and f-URS 

Table 1 - Comparison of preoperative demographics of patients.

Groups

f-URS SWL p value

Number 128 113

Gender (Male/Female) 63/65 65/48 0.246

Age* (years) 45.9±14.7 48.6±14.9 0.158

BMI* (kg/m2) 26.3±5.1 25.6±5.2 0.293

ASA Score 1.09±0.71 1.21±0.47 0.128

Stone size* (mm) 12.1±5.0 11.3±3.1 0.143

Operation side (R/L) 75/53 60/53 0.466

Stone opacity (opaque/non-opaque) 117/11 95/18 0.121

Initial GFR * 91.4±28.6 94.8±24.3 0.324

Chronic Kidney Disease Classification 0.126

CKD 1 69 68

CKD 2 42 36

CKD 3 17 7

CKD 4 0 2

CKD 5 0 0

* = Mean
BMI = Body mass index; ASA score = American Society of Anaesthesiologists Score

Table 2 - Comparison of perioperative parameters and outcomes.

Groups

f-URS SWL p value

Number 128 113

Operation time (minutes)* 52.3±16.2 25.9±2.5 < 0.001

Hospitalization time (hours)* 21.1±16.6 2.18±0.87 < 0.001

Complications 0.181

Grade 1 12 15

Grade 2 5 1

Grade 3a 2 0

Grade 3b 1 1

Number of session 1.05±0.22 2.8±1.1 <0.001

Stone free status 114 (89%) 88 (77.9%) 0.029

* = Mean
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Table 3 - Comparison of follow up outcomes of patients.

Groups

f-URS SWL p value

Number 114 88

Follow-up time (months)* 34.1±13.2 32.4±8.5 0.242

Patients with follow up outcomes / Patients loss during follow-up 99/15 79/9 0.675

Patients compliance to diet regimen
Yes/No 71/28 62/17 0.390

Patients use medical prophylaxis
Yes/No 38/61 29/50 0.941

Stone Composition 0.123

Calcium Oxalate monohidrate 44 29

Calcium Oxalate dihidrate 19 15

Calcium Phosphate 3 1

Magnesium ammonium phosphate 3 1

Uric Acide 9 15

Cysteine 5 0

No analyses 16 18

24 hours urine analysis 0.197

Normal 59 49

Hypocitraturia 12 11

Hyperoxaluria 6 3

Uricosuria 5 10

Cystinuria 5 0

Two or more abnormalities 7 4

No data 5 2

Final GFR 95.2±32.8 93.6±26.1 0.678

Chronic Kidney Classification 0.192

CKD 1 48 39

CKD 2 36 30

CKD 3 13 6

CKD 4 2 4

CKD 5 0 0

Recurrent stone size* (mm) 5.7±2.4 6.3±2.6 0.732

Recurrence time 22.3±7.8 24.1±8.4 0.586

Final status
Stone free/Stone recurrence 82/17 51/28 0.009

* = Mean
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groups, respectively. Calcium oxalate stones were 
the most common stone type in both groups and 
stone types did not show any significant differen-
ce between groups (p=0.123) (Table-3).

 Comparison of patients with maintained 
stone free status and patients with stone recur-
rence in follow-ups, revealed that f-URS procedu-
re and absence of abnormality in 24-hour urine 
analysis had a protective effect on stone recurren-
ce (p=0.005 and p<0.001, respectively) (Table-4). 
Multivariate regression analysis showed that f-
-URS procedure decreased stone recurrence 5.5 
fold and presence of abnormality in 24-hour urine 
analysis increased stone recurrence 29.9 fold, res-
pectively (Table-5).

DISCUSSION

 The therapeutic approach for LPS is va-
ried, nevertheless, the best treatment modality is 
still under investigation. Patients with small LPS 
can be managed with observation but nearly 30% 

of these patients experience pain and an increase 
in stone size during follow-up. Moreover, spon-
taneous passage of LPS is difficult because of lo-
wer pole anatomic properties and gravity (9). For 
patients with LPS between 10-20mm and without 
unfavorable anatomic characteristics for SWL, the 
urology guidelines recommended SWL or endou-
rologic procedures on equal terms (10). However, 
f-URS seems to be a less invasive procedure when 
compared with PNL.

 SWL has been the most preferred treat-
ment modality for LPS <2cm for a while. Gerber et 
al. stated that 65% of urologists preferred SWL for 
the treatment of intermediate size LPS (11). Howe-
ver, the efficacy of SWL is adversely affected by 
many factors such as obesity, longer skin-to-stone 
distance, and hard stones. Also, the success rates 
of SWL are lower in LPS compared with midd-
le and upper calyceal stones. The stone free rate 
(SFR) for LPS following SWL was reported in a 
wide range from 44.6% to 90% (12). We achieved 
77.9% SFR after SWL in the present study and our 

Table 4 - Operation type and metabolic properties of patients according to stone free status in follow-up

Groups

Stone free Stone recurrence p value

Number 133 45

Patients compliance to diet regimen
Yes/No 103/30 30/15 0.152

Patients use medical prophylaxis
Yes/No 51/82 16/29 0.740

24 hours urine analysis (Normal/Abnormal) 107/26 8/37 <0.001

f-URS / SwL 82/51 17/28 0.005

Table 5 - Multivariate regression analysis of patients according to stone free status in follow-up

 Odds Ratio* p

Patients compliance to diet regimen  2.461 (0.911-6.647) 0.076

Patients use medical prophylaxis 1.677 (0.659-4.265) 0.278

24 hours urine analysis 29.920 (10.717-83.533) <0.001

f-URS / SWL 5.580 (2.098-14.838) 0.001

Lojistic Regression Analysis
* = 95% confidence interval
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success rate was comparable with other studies in 
the literature.

 Many authors demonstrated that f-URS 
provided significantly higher stone free rates in 
the management of LPS compared with SWL. EL-
-Nahas et al. reported 86.5% and 67.7% SFRs in 
the treatment of 10-20 mm LPS following f-URS 
and SWL, respectively (13). Singh et al. obtained 
82.8% SFR after f-URS, for LPS in the same size 
(4). Similarly, SFR following f-URS was significan-
tly higher in the present study. We explain these 
results in two ways. First, intracorporeal lithotrip-
sy with laser fragmentation overcomes problems 
associated with higher BMI, longer skin-to-stone 
distance, and hard stones. Secondly, we relocated 
the LPS to a more appropriate location for frag-
mentation in 47.6% of cases and this may explain 
the higher SFR following f-URS.

 The assessment modality for stone free sta-
tus after SWL and f-URS were varied in different 
studies. Some authors used only KUB or only ultra-
sonography. Others preferred a combination of KUB 
and ultrasonography (3, 14). Pearle et al. preferred 
CT for the evaluation of success (15, 16). Studies 
have demonstrated higher efficiency of CT, thus we 
preferred CT to obtain more accurate results. 

 Recently, there is no data available on 
recurrence rates of LPS after f-URS in medium 
term follow up. Our study showed a significan-
tly lower recurrence rate following f-URS in 
multivariate regression analysis (OR: 5.58, 95%, 
Cl: 2.09–14.83, p<0.001). We have two explana-
tions to clarify that outcome. First, stones were 
fragmented using a Holmium laser and small 
fragments were extracted by basket during the 
f-URS procedure. On the other hand, to achieve 
stone clearance, spontaneous passage of frag-
ments was expected after SWL sessions. These 
small fragments act as a nidus for stone gro-
wth and recurrence. Secondly, re-positioning of 
stones during f-URS procedure may have facili-
tated spontaneous passage of fragments, which 
is emphasized to be easier for fragments in the 
renal pelvis, upper and middle poles than in the 
lower pole. In SWL, fragmentation occurred in 
the lower pole and gravity prevents spontanous 
passage of fragments, which may be another re-
ason of the higher recurrence rate after SWL.

 The relationship between renal stone di-
sease and deterioration of renal function is well 
known. Urinary tract infections, obstruction and 
frequent urologic interventions may have a role 
for renal function deterioration. Jungers et al. 
showed that nephrolithiasis related end-stage re-
nal disease in patients was 3.2% (17). However, no 
patients in our study had CKD 5 renal disease and 
only four patients had CKD 4 renal disease in the 
SWL group. Our study sample may be a reason. 
Lower pole stone with 10-20 mm size rarely cau-
ses hydronephrosis or lead only to local calyceal 
ecstasy. The percentage of CKD subgroups was si-
milar between the groups in the follow-ups. 

 Dietary regimens have a crucial role in 
stone recurrence. Dussol et al. reported a signi-
ficant reduction in recurrence rates with diet re-
gimen including low-animal-protein diet and a 
high-fiber diet (18). Patient’s compliance to diet 
regimen was high and similar between the groups 
(p=0.390). However, we are aware that the com-
pliance evaluation was only assessed using the 
patients subjective answers.

 Previous studies demonstrated the impor-
tance of stone analysis and metabolic evaluation 
on stone recurrence. Altunrende et al. suggested 
that the presence of struvite stones was a risk fac-
tor for stone regrowth (6). Also, cystine and uric 
acid stones are associated with high recurrence 
rates. We were able to perform the stone analyses 
in 144 patients (83 patients in the f-URS group 
and 61 patients in the SWL group). The failure to 
achieve stone fragments during urination after 
SWL session resulted in lower patient numbers 
with stone analysis. Also, the Turkish healthca-
re system does not pay for infrared spectroscopy 
or X-ray differaction procedures. This fact may 
be another explanation why all patients did not 
have stone analysis. On the other hand, 94.9% of 
patients had 24-hour urine analysis and multiva-
riate regression analysis revealed that presence of 
abnormality in 24-hour urine analysis increased 
stone recurrence 29.9 times fold. 

 Although this study is the first to investiga-
te the effect of f-URS and SWL on 10-20 mm LPS 
with medium term results, our study had some limi-
tations. First, the study had a retrospective design. 
However, all data were recorded prospectively in 
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electronic database. Secondly, stone composition 
was not available in some patients, especially in 
the SWL group because of the possible reasons 
mentioned above. However, 94.9% of our patients 
had 24- hour urine samples to overcome this pro-
blem. Lastly, we did not analyze the effects of f-
-URS and SWL on patients’ quality of life and the 
economic burden to the health care system.

CONCLUSIONS

 Our study demonstrated that f-URS achie-
ved better SFR in the management of 10-20 mm 
LPS over SWL. Moreover, we showed for the first 
time that patients who underwent f-URS faced less 
stone recurrence, independent from diet regimen 
and metabolic evaluation in medium term follow-
-up.

ABBREvIATIONS

LPS = Lower pole stone
PNL = Percutaneous nephrolithotomy 
f-URS = Flexible ureterorenoscopy
SWL = Shock wave lithotripsy 
CT = Computerized tomography
eGFR = Estimated glomerular filtration rate 
KUB = Kidney Ureter Bladder X-ray
BMI = Body mass index 
SFR = Stone free rate
CKD = Chronic kidney disease

Informed consent
Informed consent was obtained from all 

individual participants included in the study.

Ethical compliance
All procedures performed in studies invol-

ving human participants were in accordance with 
the ethical standards of the institutional and/or 
national research committee and with the 1964 
Helsinki declaration and its later amendments or 
comparable ethical standards.
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Is circumferential urethral mobilization an overdo? A 
prospective outcome analysis of dorsal onlay and dorso - 
lateral onlay BMGu for anterior urethral strictures
_______________________________________________
Gaurav Prakash 1, Bhupendra Pal Singh 1, Rahul Janak Sinha 1, Ankur Jhanwar 1, Satyanarayan Sankhwar 1

1 Department of Urology, King George’s Medical University, Lucknow, India

ABSTRACT         ARTICLE INFO______________________________________________________________     ______________________

Introduction: For dorsal onlay graft placement, unilateral urethral mobilization is less in-
vasive than standard circumferential urethral mobilization. Apart from success in terms 
of patency of urethra, other issues like sexual function, overall quality of life and patient 
satisfaction remain important issues while comparing outcomes of urethroplasty.
Aim: To prospectively compare the objective as well as subjective outcomes of two 
approaches.
Materials and Methods: Between July 2011 and January 2015, 136 adult males having 
anterior urethral stricture with urethral lumen ≥ 6 Fr. were prospectively assigned between 
two groups by alternate randomization. Operative time, complications, success rate (no 
obstructive symptoms, no need of any postoperative intervention, Q max > 15mL/sec), 
sexual functions (using Brief Male Sexual Function Inventory) were compared.
Results: Baseline parameters were similar in both groups (68 in each group). Overall 
success rate was similar in both groups (89 % and 91 % respectively). Improvement in 
total LUTS scores was similar in groups. Changes in overall health status (VAS and EQ 
5D) was equal in both groups. Erectile function score was significantly decreased in 
DO than DL group while ejaculatory function and sexual desire remained stable after 
urethroplasty in both groups.
Conclusions: In anterior urethral stricture buccal mucosa graft provides satisfactory 
results as onlay technique. No technique whether dorsolateral and dorsal techniques 
is superior to other. Dorsolateral technique needs minimal urethral mobilization and 
should be preferred whenever feasible.

INTRODUCTION

Buccal mucosa for substitution urethro-
plasty was initially used in the late 1980s. It beca-
me an ideal urethral substitute since it is a hairless 
graft, ease to harvest, compatible with a wet en-
vironment, easy to surgical handling and with a 
good graft survival. Buccal mucosa has been used 
as substitute in various techniques, including ven-
tral onlay, and dorsal onlay procedures (1), ven-

tral sagittal urethrotomy with inlay patch, (2, 3) 
and one side urethral mobilization (4, 5). Barbagli 
dorsal onlay technique of circumferential urethral 
mobilization has been widely used with success 
rate of approximately 99% and 66% in the short 
and long-term follow-up, respectively (6). But is-
sues have been raised regarding risks of compro-
mised vascularity of the urethra due to complete 
separation from corporal bed during dissection. It 
becomes a major concern particularly if the me-
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atus is also involved with disease and the most 
distal urethra is extensively dissected.

 Inlay patch by ventrally incising the ure-
thra is another option for substitution urethro-
plasty. It preserves the vascularity of the urethra, 
but due to narrow urethral plate, graft width is 
compromised (2).

 Dorsolateral onlay urethroplasty by uni-
lateral urethral mobilization is another technique 
that has been used with success results around 
80-90% in various studies (4). By one side mo-
bilization, the urethral vascularity of urethra is 
maintained by keeping the graft in a dorsolateral 
onlay fashion. Technically, it is as easy as Bar-
bagli procedure and reported short terms results 
have been encouraging (4). It also preserves the 
native one sided blood supply at meatus as well 
as distal urethra. By using this approach, at least 
the one-sided bulbo-spongious muscle remains 
intact along with ipsilateral vascularity to the 
urethra.

 In relation to superiority, there are very 
few studies comparing various techniques of 
urethroplasty (7, 8). In our center, we conduc-
ted a prospective randomized study to find out 
the results of dorsal and dorsolateral technique 
in anterior urethral stricture in terms of voiding 
function, patient’s quality of life and sexual 
function. The aim was to prospectively compare 
the objective as well as subjective outcomes of 
dorsal and dorsolateral onlay urethroplasty.

MATERIALS AND METHODS

 This study was conducted at the depart-
ment of Urology, King George’s Medical Univer-
sity, Lucknow, with proper ethical clearance by 
institutional review board. Between 2011 and 
2015, a total of 136 adult males with diagnosis 
of anterior urethral stricture with minimal ure-
thral lumen of 6Fr were prospectively assigned 
to two Groups by alternate randomization (1:1). 
Each group included a total of 68 patients that 
were submitted to dorsal or dorsolateral onlay 
urethroplasty. Those with active urinary tract in-
fection, uncontrolled diabetes mellitus, history 
of previously failed urethroplasty and lichen 
sclerosis were excluded from the study.

 Detailed history including duration of 
symptoms, history of catheterization, and any 
previous endoscopic intervention was taken. Per-
sonal history of smoking and tobacco chewing 
was also obtained. Patients were locally exami-
ned to assess urethral meatus, urethral consis-
tency and any BXO (balanitis xerotica oblite-
rans) changes. Mouth was examined for health 
of oral mucosa.

 Pre-operative lower urinary tract symp-
toms and sexual function were noted by stan-
dardized questionnaire PROM (patient reported 
outcome analysis), and BMSFI (Brief male sexual 
function inventory) score, respectively (9, 10).

 PROM questionnaire consists of six sum-
mative questions (Q1-6) for lower urinary tract 
symptoms (LUTS), a separate LUTS-specific qua-
lity-of-life (QoL) question (Q7) and voiding pic-
ture (Q8). VAS (visual analogue score) was also 
measured to know the improvement of subjecti-
ve symptoms and was calculated on the scale of 
0 to 100. BMFSI is an 11-item standardized, vali-
dated questionnaire to assess the key dimensions 
of sexual response. In this study, seven questions 
were used from the BMSFI to evaluate Ejacu-
latory Function (two questions), Sexual Desi-
re (two questions) and Erectile Function (three 
questions).

 Each patient was evaluated with routine 
clinical investigation and uroflowmetry. Retro-
grade urethrogram (RGU) and voiding cystoure-
throgram (VCUG) of each patient was done to 
stablish the site and length of stricture.

 Data were entered in the MS-Excel com-
puter program and SPSS 16.0 software was used 
for analysis. Paired t test was used to detect sig-
nificance from baseline value to follow-up time 
in case of continuous variables and unpaired t 
test was used to detect the differences between 
two continuous variables. A p value less than 
or equal to 0.05 was considered statistically 
significant.

Operative procedure
 Before surgery, every patient underwent 

urethroscopy to assess stricture length and loca-
tion, and calibre of urethra. Only those patients 
who had urethral lumen superior to 6Fr procee-
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ded to urethroplasty. Urethra was exposed throu-
gh a midline perineal incision.

Dorsal onlay urethroplasty
 Urethra was mobilized circumferentially 

and then rotated by 180 degrees and opened 
along its dorsal surface. Then, harvested buccal 
graft was placed over the corpora dorsally and 
proper quilting was done using polygalactin 4-0 
sutures. Cut edge of the urethra was sutured with 
graft material and a 14Fr silicon catheter was 
placed.

Dorsolateral onlay urethroplasty
 In this surgical technique, unilateral mo-

bilization of the urethra was done. Urethral in-
cision was extended beyond stricture for about 
1cm both proximally and distally to the normal 
urethra. The proximal and distal urethral lumens 
of the urethra were calibrated/scoped. In all the 
cases, graft was sutured with the urethral mar-
gin meticulously, using 4-0 polygalactin suture 
and a14Fr silicon catheter was placed. Few in-
terrupted stitches were used to fix the graft to 
the corpora cavernosa dorsally. After achieving 
hemostasis, wound was closed in layers. Supra-
pubic catheter if present was changed to a new 
one and remained in situ.

Follow-up
 Patients were kept on antibiotics for 5-7 

days. Six to eight weeks after the operation, the 
urethral catheter was removed. In case of doub-
tful healing/fistula, pericatheter RGU was done 

and if present, catheter was kept for a few more 
weeks. Any preplaced SPC was removed on suc-
cessful voiding trial. Patients were followed up 
at 3, 6 and 12 months and every 6 months there-
after. During follow-up, patients were clinically 
evaluated. PROM and BMFSI questionnaire were 
applied in each follow-up to find out subjective 
improvements following urethroplasty. Objective 
assessment of urinary flow was done with uroflo-
wmetry at specified follow-up.

 The primary endpoint of this study was 
to determine the success after each urethroplasty. 
Success of urethroplasty was defined as maxi-
mum flow rate >15mL/sec, urethral calibre >12Fr, 
no obstructive symptoms, no stricture found on 
RGU and no intervention (DVIU or coaxial dila-
tation) was needed until the last follow-up.

RESULTS

 Demographic data and results are sho-
wn in Tables 1 and 2. Dorsal onlay urethroplas-
ty (Figure-1) was considered as Group-1 and 
dorsolateral onlay urethroplasty as Group-2. 
Baseline parameters were similar in both the 
Groups. Out of 136 patients who were included, 
68 patients were included in each Group of on-
lay buccal graft urethroplasty and completed 
at least 12 months of follow-up. Mean follow-
-up was 28.66±12.26 months in first group and 
28.22±14.42 months in second Group (Figure-2).

 Baseline parameters were similar in both 
Groups. Mean duration of surgery and hospita-
lization were similar, with mean operative dura-

Table 1 - Basic demographic data.

Parameter (mean±SD) Group1 (n=68) Group 2 (n=68) P value

Age (years) 33.16±12.36 28.16±14.12 0.240

Symptoms duration (months) 43.23±25.32 47.31±23.57 0.8438

Previous-intervention 27 31 1.00

Stricture location

Penile 11 14 0.5820

Bulbar 18 19 1.375

Peno-bulbar 39 35 0.6563
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tions of 152.10±25.51min and 143.32±17.43 min 
in Groups 1 and 2, respectively, and 7.21±3.41 
days and 7.46±3.66 days, respectively.

 Mean Qmax in both Groups showed sig-
nificant improvement after surgery. In Group-1, 
mean Qmax improved by 12.58±6.22mL/min 
while in Group-2, 11.82±4.26mL/min. Wi-
thin the Groups, improvement seen in mean Q 
max was found to be statistically significant 

(P<0.001) but statistically insignificant (P=73) 
between the Groups.

 Mean change in LUTS score was 10.62±4.86 
and 11.91±3.39 respectively in Groups 1 and 2 and 
was statistically significant (P=0.013).

 Similarly, mean change in quality of 
life score (Q7) was 1.63±1.14 in Group 1 and 
1.23±1.08 in Group 2, that was statistically sig-

Table 2 - Follow-up.

Parameter (mean±SD) Group 1 Group 2 P value

length (cm) 8.47±1.65 9.25±2.11 0.144

Operative time (min) 152.10±25.51 143.32±17.43 0.3431

Success rate (%) 89 91 0.89

Difference in Qmax (pre and post op) 12.58±6.22 11.82±4.26 0.7520

Change in LUTS 10.62±4.86 11.91±3.39 0.1570

Improvement in LUTS specific QoL 1.17±0.70 1.63±1.14 0.9474

Health status

VAS 29.21±7.34 31.56±6.92 0.69

EQ5D 0.0772±0.163 0.780±0.186 0.57

Sexual function

Desire 0.24±0.96 0.31±0.43 0.94

Erection 2.11±1.28 0.8±1.41 0.03

Ejaculation 0.82±1.05 0.54±0.91 0.73

Figure 1 - Dorsal onlay technique.

Figure 2 - Dorsolateral technique.
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nificant (p<0.01). Mean change in sexual desire 
and ejaculatory function was not found signifi-
cant (P=0.94 and 0.73 respectively) but the mean 
change in erectile function was significant (p=03).

 During follow-up in Group-1, seven pa-
tients failed. Four developed recurrence at the 
junctional sites (2 at distal and 2 at proximal), and 
all of them were managed with urethral dilatation/
direct visual internal urethrotomy. One patient de-
veloped meatal stenosis which was managed by 
metal self-calibration. The other two patients nee-
ded lay opening of urethra.

 In Group-2, six patients failed. Five pa-
tients developed anastomotic stricture and were 
managed by dilatation/ DVIU. Out of which, one 
patient underwent redo urethroplasty by lingual 
graft urethroplasty at later stage. One patient ne-
eded perineal urethrostomy and underwent redo 
urethroplasty later on.

 The overall success rate of dorsal onlay 
and dorsolateral onlay urethroplasty was 89% and 
91%, respectively.

 There were minor complications (Table-3) 
in both the Groups and oral site morbidity was mi-
nimal. There were 3 patients in Group-2 who had 
altered oral sensation during eating within 6 mon-
ths, that gradually improved. In the long term, no 
patients had salivary gland infection or trismus.

DISCUSSION

 Surgical treatment of anterior urethral 
stricture diseases is still evolving and one stage 
substitution urethroplasty remains the mainstay 
of treatment. There are various techniques for 
buccal mucosa graft urethroplasty, but no single 
technique is preferred. Until the present, most used 

Table 3 - Complications.

Complication Group 1 Group 2

Superficial wound infection 3 (4.41%) 2 (2.94%)

Post-void dribbling Nil 2 (2.94%)

Penile curvature 1 (1.47%) 2 (2.94%)

Decreased genital sensation 3 (4.41%) 4 (5.88%)

Urethral stricture recurrence 7 (10.2 %) 6 (8.82%)

worldwide techniques for BMGU is dorsal onlay 
technique due to better support for the graft as 
well as good vascular bed that is provided parti-
cularly by penile urethral strictures. Complication 
rates are also lower with lesser post void dribbling 
in comparison to ventral onlay urethroplasty (7). 
Short term and long term success rates have been 
very satisfactory.

 To avoid the extensive circumferential 
mobilization of the urethra, one-sided urethral 
mobilization using dorsolateral technique may 
be a good alternative. Dorsal substitution ure-
throplasty has limitations in patients of multiple 
DVIU or more proximal stricture, while dorsolate-
ral graft placement can be done even in strictures 
higher up in the urethra. In the dorsolateral tech-
nique, the policy of limited urethral mobilization 
remains the key to maintain the urethral vascula-
rity on one side of the urethra.

 After comparing the results, both techni-
ques had similar success rates (89% and 91%, res-
pectively, in dorsal and dorsolateral Group) but the 
easiest technique was dorsolateral graft placement.

 There are few studies that have compared 
various onlay techniques of graft urethroplasty. A 
retrospective study was done by Barbagli et al. in-
cluding ventral, dorsal and lateral approach. Re-
sults were similar with different techniques (7). But 

a recent study by Singh et al. showed better results 
with inlay patch urethroplasty in comparison to 
circumferential urethra mobilization, stressing the 
need for minimal mobilization of urethra (11).

 In the present study, despite of long seg-
ment strictures, success rate of both the techni-
ques were encouraging. Results of dorsolateral 
graft placement with lesser urethral mobilization 
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provided similar results. The procedures were ea-
sily done with similar mean operating time of ap-
proximately 140-150 min. The average length of 
hospital stay was similar in both Groups.

 Recurrence rates were approximately 
10% in both Groups at a mean follow-up of 
approximately 28 months. Most of the patients 
who had recurrence presented alterations at the 
anastomotic site, either at proximal or distal to 
anastomosis, which were managed endoscopi-
cally. Only few patients required another open 
surgery. Various other studies have also sho-
wn similar recurrence rates in their short term 
follow-up (12-15).

 In this study, a validated questionnaire 
of PROM was used. Patient satisfaction was si-
milar in both Groups in terms of quality of life. 
Sexual satisfaction rate was assessed by another 
BMSFI questionnaire and was similar in both 
Groups, except for erectile function. The erectile 
function score was found better in dorsolateral 
group than dorsal Group. The improvement in 
erectile function could be due to lesser mobili-
zation of urethra from the corporal bed. There is 
no comparison of this kind in previous studies 
as no other comparison between dorsolateral te-
chnique and others. We consider one side ure-
thral mobilization could be one of the factors 
responsible for better erectile function in dorso-
lateral Group. Kulkarni et al. in his study came 
up with the suggestion that muscular and neu-
rogenic support for urethra remains undisturbed 
while using minimal mobilization, and this can 
be one of the reasons behind better erection. Al-
though further studies of this kind are necessa-
ry to ascertain the role of minimal mobilization 
in preserving erectile function, we considered 
this a good technique in younger patients who 
are concerned with surgical outcome in terms 
of erectile function (4). Barbagli (7) cautioned 
regarding dorsal access, since it might damage 
erectile function and the bulbar arteries when 
the dissection from the corpora was proximal.

 Complication rates were minimal in both 
Groups. Post-void dribbling was more common-
ly found in ventral onlay techniques due to the 
chance of sacculation formation. These were not 

found in dorsal onlay Group, while only 2 pa-
tients had post-void dribbling in dorsolateral 
Group. The reason behind this appears to be graft 
adherence to a defined tissue which allows mini-
mal sacculation formation. Most stricture recur-
rence were observed at anastomotic site. Specific 
reason cannot be cited reliably but less vascula-
rity at distal sites could be one of the reason due 
to which graft integration was not good. Barbagli 
et al. also cited similar reason behind the recur-
rence (7). While proximal recurrence could be 
caused by a non-meticulous mucosa-to-mucosa 
suturing, more studies are required to ascertain 
the causes (7).

 Several limitations may be pointed out. This 
was a single center study and surgeries were done 
by more than one surgeon experienced in dealing 
with urethral strictures. Use of tobacco and health 
of oral mucosa were not considered as factors for 
outcome, but these factors are known to influence 
the outcome (16). The mean follow-up period of 28 
months is a short time to draw definite conclusions. 
Although the complication mentioned here occur-
red at shorter follow-up, a longer follow-up is ne-
cessary to comment upon late complications, such 
as urethral diverticula. Similarly, erectile function 
have been seen to be reversible, so it is necessary to 
stablish how much time it takes to come to normal, 
what requires a longer follow-up.

CONCLUSIONS

 In anterior urethral stricture, buccal mu-
cosa graft provides satisfactory results in onlay 
techniques. Both dorsal onlay and dorsolateral 
onlay techniques provide similar success. Dorso-
lateral technique needs minimal urethral mobili-
zation and should be preferred whenever feasible.
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ABSTRACT         ARTICLE INFO______________________________________________________________     ______________________

Objective: The main objective of the present study was to evaluate the presence of 
overactive bladder (OAB) syndrome, nocturia, urgency, and urge incontinence in pa-
tients with obstructive sleep apnea syndrome (OSAS), and measure bladder wall thick-
ness (BWT) in these patients.
Materials and Methods: The patient group was composed of 38 patients with OSAS. 
The control group was composed of 15 healthy individuals. All patients were evalu-
ated using the Epworth Sleepiness Scale (ESS) and Overactive Bladder Symptom Score 
(OABSS). The bladder wall thickness was measured by transabdominal ultrasound (US). 
The presence of nocturia, urinary urgency, and urge incontinence were also evaluated.
Results: The mean OABSS was significantly higher in the patient group compared with 
the control group (p=0.048). The minimum oxygen saturation (Min.SO2) of patients 
with urgency was found to be significantly lower (p=0.014). The time spent below 90% 
of oxygen saturation (SO2) was significantly longer in patients with urinary urgency 
(p=0.009). There was no difference in BWT measurements between the patient group 
and the control group. There was a significant relationship between BWT values and 
OABSS in patients with OSAS (p=0.002).
Conclusion: The results of the present study suggest that OSAS is associated with OAB 
syndrome. As a key symptom of OAB, urgency correlates with hypoxia in cases with 
OSAS. Although the present study did not observe any difference in BWT measure-
ments between the patients and the control group, there was a correlation between 
BWT measurements and OABSS in patients with OSAS.

INTRODUCTION

Obstructive sleep apnea syndrome (OSAS) 
is a common disorder characterized by instabili-
ty of the upper airway during sleep, resulting in 
reduction or elimination of the airflow, oxygen 
desaturation, and sleep disturbances (1). Approxi-
mately 4% of middle-aged men and 2% of middle-
-aged females are affected (1). Several studies have 
been conducted to evaluate possible association 
between OSAS and urological symptoms such as 

nocturia and erectile dysfunction (2, 3). However, 
the association of OSAS with overactive bladder 
(OAB) syndrome has been recently described (4).

 Overactive bladder syndrome is defined 
as a symptom-based clinical diagnosis of urina-
ry urgency with or without urgency incontinence 
(UI), usually with urinary frequency and nocturia, 
in the absence of infections or other evident pa-
thological features (5). The key symptom of OAB 
is urgency and sudden, compelling desire to void 
that is difficult to defer (6). Several reasons have 
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been suggested to be responsible for the develo-
pment of OAB including morphological changes 
of the detrusor muscle (e.g., patchy denervation 
of detrusor muscle bundles), neurological changes 
(e.g., ischemic nerve damage), age-related causes 
of urinary dysfunction, and metabolic causes (e.g., 
disturbed serotonin metabolism) (6). In Europe, the 
prevalence of OAB is 4-15 % in men and 14-40 % 
in women (7).

Nocturia is the main symptom of lower 
urinary tract problems, which are often attributa-
ble to an underlying benign prostatic hyperplasia 
(BPH) in men. However, nocturia can represent se-
veral possible systematic health-related disorders, 
including OSAS. Definitions of nocturia have been 
previously published by the Standardization Com-
mittee of the International Continence Society 
(ICS) as the need to awake at night one or more 
times to void. Nocturia represents the number of 
voids recorded during a night’s sleep (8).

 As a diagnostic marker, potential use of 
bladder wall thickness (BWT) values in patients 
with OAB has been a current issue. In patients 
with OAB syndrome, BWT measurements are usu-
ally performed with transvaginal ultrasound (US) 
in women, and consistent results have been re-
ported (9). Compared to transvaginal US, transab-
dominal US is more feasible, more cost-effective, 
and preferable in the ambulatory setting in daily 
urology practice (10). We did not find a study in 
the literature, which measured bladder wall thi-
ckening (BWT) in patients with OSAS. Therefore, 
the present study measured BWT using transabdo-
minal US in patients with OSAS.

 The aim of the present study was to eva-
luate the presence of OAB syndrome, nocturia, 
urgency, and urge incontinence in patients with 
mild, moderate and severe OSAS, and measure 
BWT in these patients.

MATERIALS AND METHODS

Study Population
 After obtaining an informed consent from 

each participant, the patients who were diagno-
sed with OSAS using full-night polysomnography 
(PSG) at the sleep disorder laboratory of Kocaeli 
University, Health Sciences Institute, Derince Trai-

ning and Research Hospital between December 
2015 and December 2016 were screened. Patients 
with neurological disorders (e.g., multiple scle-
rosis, stroke, and dementia), metabolic disorders 
(e.g., diabetes mellitus), congestive heart failure, 
and those with a history of hypnotic, diuretic and 
anticholinergic drug use or who underwent uroge-
nital operations (e.g., radical prostatectomy, tran-
surethral resection) were excluded from the study. 
A total of 38 patients with OSAS were included in 
the study. The control group was composed of 15 
individuals who were suspected of having a sle-
ep disorder, but found to be normal on full-night 
PSG results. Exclusion criteria were also evaluated 
in the control group. The study protocol was ap-
proved by the local Ethics Committee. The study 
was conducted in accordance with the principles 
of the Declaration of Helsinki.

Polysomnographic examination
 A full-night PSG was performed in all pa-

tients and controls at the sleep disorder laboratory 
(Embla N 7000). The PSG examination included 
electroencephalogram, electro-oculogram, chin 
and leg electromyogram, electrocardiogram, sno-
ring, thermistor, nasal pressure transducer, finger 
pulse oximetry, thoracic and abdominal respira-
tory movements, and body position. The scores 
were determined according to the 2010 American 
Academy of Sleep Medicine criteria. Patients with 
an apnea/hypopnea index (AHI) of ≥5/hour were 
considered to have OSAS. An AHI value betwe-
en ≥5/hour and <15/hour was defined as mild; an 
AHI value ≥15/hour and less than 30/hour was 
defined as moderate; and an AHI value >30/hour 
was defined as severe OSAS.

 Age, sex, body mass index (BMI), and 
Epworth Sleepiness Scale (ESS) scores of all pa-
tients were recorded. During PSG, the rate of sleep 
periods, AHI values, minimum oxygen saturation 
(Min.SO2), and the percentage of sleep time spent 
below 90% of oxygen saturation (time SO2<90%) 
were noted.

 All patients were administered Turkish 
version of Overactive Bladder Symptom Score 
(OABSS-V8) and the IPSS-QoL; and BWT measu-
rements were carried out under US guidance. In 
addition, the presence of nocturia, urgency, and 
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UI was examined. The Beck Depression Inventory 
(BDI) and Beck Anxiety Inventory (BAI) were also 
administered.

 The present study used the Turkish version 
of OABSS-V8. Tarcan et al. (11) analyzed the vali-
dity and reliability of the Turkish version of OAB-
-V8. At the end of this study, the Turkish version 
of OAB-V8 was found to be a valid, reliable, easi-
ly understood, and applicable test specific to the 
OAB syndrome. The cut-off value recommended 
for the total score in this study is 11. This value 
was considered as having the highest sensitivity 
(80%) and specificity (78%) in distinguishing pa-
tients from healthy individuals. A value above 11 
was also considered to indicate the presence of 
OAB syndrome.

 International Prostate Symptoms Score 
(IPSS-QoL) usually provides objective assessment 
of the questionnaire. IPSS-QoL was used only in 
men. This scale contains seven questions related 
to prostatic symptoms and one question related to 
quality of life. Using IPSS-QoL, values between 0 
and 7 were considered to indicate mild obstruc-
tion, values between 8 and 19 to indicate mode-
rate obstruction, and values between 20 and 35 
indicate severe obstruction.

 All patients underwent suprapubic tran-
sabdominal US (GE Logiq C2, 2010 India). The 
4C-RC Convex ultrasound probe was used. BWT 
was measured with approximately 250-300cc of 
urine in the bladder (pre-voiding). Bladder mea-
surement was made from the thickest point of the 
right or left wall.

Statistical analysis

 The NCSS (Number Cruncher Statistical 
System) 2007 (Kaysville, Utah, USA) program was 
used for statistical analysis. In addition to the des-
criptive statistical methods (mean, standard de-
viation, median, first quartile, third quartile, fre-
quency, ratio, minimum, maximum) used in the 
evaluation of the study data, Student’s-t test was 
used for two-group comparisons of variables with 
normal distribution, and Mann-Whitney U-test 
was used for two-group comparisons of variables 
without normal distribution for the quantitative 
data. Kruskal-Wallis test was used to compare va-

riables without normal distribution between more 
than two groups. Spearman’s Correlation Analysis 
was used for evaluating the relationship betwe-
en variables. Intragroup comparison of parame-
ters without normal distribution was made using 
Wilcoxon Signed Ranks test. The Fisher-Freeman-
-Halton exact test, Fisher’s exact test and the Ya-
tes’ Continuity Correction test (Yates’ correction 
Chi-square test) were used for the comparison of 
the qualitative data. Logistic regression analysis 
was performed in order to evaluate all factors 
affecting nocturia, urgency, and UI. Linear regres-
sion analysis was performed in order to evaluate 
all the factors affecting BWT and OABSS. A p va-
lue <0.05 was considered statistically significant.

RESULTS

 AHI, Min.SO2 and the time spent <90% 
oxygen saturation were found to be significan-
tly lower in the patient group (p=0.001, p<0.01; 
p=0.001, p<0.01; p=0.001, p<0.01). However, no 
significant difference was found in the ESS scores 
between the two groups, although higher scores 
were observed in the patient group (Table-1).

 We initially analyzed individual effects of 
age, gender, BMI and group on OABSS, and then 
performed a logistic regression analysis including 
all variables. The groups were different in terms 
of OABSS (p=0.048). The OABSS values of seve-
re cases were significantly higher than the OA-
BSS values of cases with no OSAS (p=0.049). In 
the model obtained as a result of the multivariate 
analysis (F=3.579, p=0.006), gender variable was 
found significant. It was found that the OABSS 
value increases to 5.584 if the case is female [Beta 
(95% CI): 5.584 (0.749, 10.419), p=0.025] (Table-2).

 Individual effects of age, gender, BMI and 
group on BWT were not significant. There was no 
significant difference in BWT measurements be-
tween the groups (Table-3).

 There was no significant difference betwe-
en IPSS-QoL scores of the groups.

 A positive statistically significant re-
lationship was reported between the ESS scores 
and OABSS, as evidenced by that ESS increased, 
OABSS increased, at the 32.8% level (r=0.328; 
p=0.045; p<0.01). There was a positive statistically 
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Table 2 - Univariable and multivariable analysis of effects of age, gender, BMI and group variables on OABSS.

OABSS Univariable analysis Multivariable analysis

r p Beta p

Age(year) 0.168 0.239 0.223 0.164

Gender, median (Q1, 
Q3)

Male 11.5 (7.5, 17) 0.155 - -

Female 17 (9, 27) 5.584 0.025*

BMI(kg / m2) 0.339 0.013* 0.298 0.116

Group, median (Q1, Q3) Control 9 (7, 15)

0.048*

- -

Mild 13.5 (6, 23) 3.171 0.365

Moderate 12 (4, 19) -2.201 0.576

Severe 17 (10, 27) 6.368 0.056

Univariable analysis: Spearman correlation was used for age and BMI, Mann-Whitney U test and Kruskal Wallis test were used for gender and group comparison, 
Multivariable analysis: Linear regression analysis.

*p<0.05

Abbreviations: BMI = Body Mass Index; OABSS = Overactive Bladder Symptom Score

Table 1 - Evaluation of AHI, Min.SO2, time SO2<90%, and ESS scores of non-REM and REM stages according to the groups.

Group
bp

Patient (n=38) Control (n=15)

Non-REM stage 1 (%)
Min-Max (Median) 1.2-19.6 (5) 1.5-9.8 (2.7)

0.018*
Mean±SD 6.46±4.40 3.91±2.79

Non-REM stage 2 (%)
Min-Max (Median) 2.1-68.2 (9.8) 2-61.3 (10.2)

0.664
Mean±SD 14.69±13.51 15.24±17.74

Non-REM stage 3 (%)
Min-Max (Median) 20-88.5 (67) 13.7-83.5 (68.9)

0.992
Mean±SD 65.56±15.05 62.75±19.77

REM (%)
Min-Max (Median) 3.5-23.9 (14) 4.8-42 (18.6)

0.026*
Mean±SD 13.32±5.23 19.14±8.78

Min.SO2

Min-Max (Median) 50-94 (82.5) 86-96 (91)
0.001**

Mean±SD 80.47±9.59 90.80±3.21

Time SO2 <90 (%)
Min-Max (Median) 0-65.8 (0.9) 0-0.4 (0)

0.001**
Mean±SD 8.16±16.38 0.05±0.12

ESS
Min-Max (Median) 0-20 (12.5) 1-16 (7)

0.066
Mean±SD 11.03±6.01 8.00±4.24

AHI( /h)
Min-Max (Median) 0.8-4.8 (3.8) 5.5-97.1 (31.5)

<0.001**
Mean±SD 3.04±1.39 39.06±26.98

b Mann-Whitney U Test; * p<0.05; ** p<0.01

Abbreviations: Non-REM = Non-Rapid Eye Movement; REM = Rapid Eye Movement; Min.SO2 = Minimun oxygen saturation; Time SO2 <90 = The time spent below 
90% of oxygen saturation; ESS = Epworth Sleepiness Scale; AHI = Apne-Hypopne Index
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significant relationship between the ESS scores 
and IPSS-QoL as evidenced by that ESS increased, 
IPSS-QoL increased, at the 48.3% level (r=0.483; 
p=0.019; p<0.01).

 There was a significant positive rela-
tionship between BWT values and OABSS as evi-
denced by increased BWT and increased OABSS at 
the level of 48.1% (r=0.481; p=0.002; p<0.01) in 
the patient group (Table-4).

 Multivariate analysis evaluating the 
effects of age, gender, BMI and groups on noctu-
ria and urgency showed no significant difference. 
In multivariate analysis, effects of each variable 
including age, gender, and BMI on UI were signi-
ficant (χ2=19.491, p=0.003). It was found that the 
rate of UI was 11.969-fold higher in female ca-
ses [Exp (Beta) (95% CI): 11.969 (1.236, 115.898), 
p=0.039].

 The Min.SO2 value of patients with urinary 
urgency in the patient group was found to be sig-
nificantly lower (p=0.014; p<0.05). The time spent 
<90% SO2 was significantly longer in patients 
with urgency (p=0.009; p<0.01).

DISCUSSION

 In our study, the OABSS of OSAS patients 
were found to be significantly higher than those 
of the control group. Overactive bladder syndrome 
is defined as a symptom-based clinical diagnosis 

of urinary urgency, with or without urge inconti-
nence, usually with urinary frequency and noctu-
ria, in the absence of infections or other evident 
pathological features (5). Several studies have 
been conducted to estimate the incidence of noc-
turia (12) and erectile dysfunction in patients with 
OSAS (13). However, the co-occurrence of OAB 
with OSAS has been only recently demonstrated. 
In a study conducted in 2009 by Kemmer et al. 
(14), the prevalence of OAB was reported to be 
39% in male patients with OSAS. This rate was 
found to be higher than the prevalence rate re-
ported for male population in Europe. In the same 
study, OABSS was found to be significantly higher 
in male patients with mild and moderate OSAS 
when compared to patients with mild OSAS and 
upper airway resistance syndrome (UARS).

 In our study, we found no correlation be-
tween OABSS and age, AHI, Min.SO2, and time 
spent <90% SO2. In our study, we found a signi-
ficant positive relationship between OABSS and 
ESS measurements in the patient group. We iden-
tified a significant correlation between OABSS 
and female gender. We also demonstrated that UI 
was also higher in female patients. Small number 
of subjects in the control group is definitely a 
limitation of the present study. However, in Eu-
ropean studies, prevalence of OAB was reported 
to be 4-15% in men and 14-40% in women (7).

 In a study conducted by Ipekci et al. (15) 

Table 3 - Univariable and multivariable analysis of effects of age, gender, BMI and group variables on BwT.

BWT Univariable Multivariable

r p F p

Age(year) 0.187 0.188 1.608 0.168

Gender, median 
(Q1, Q3)

Male 5 (4, 5)
0.354Female 5 (4, 6)

BMI 0.157 0.260

Group, median 
(Q1, Q3)

Control 5 (3, 5)

0.332
Mild 5 (4, 5)

Moderate 4 (4, 5)

Severe 5 (4, 6)

Univariable analysis: Spearman correlation was used for age and BMI, Mann-Whitney U test and Kruskal Wallis test were used for gender and group comparison; 
Multivariable analysis = Linear regression analysis

BMI = Body Mass Index; BwT = Bladder Wall Thickness
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in 2016, no significant difference was also found 
between the severity of OSAS and the prevalen-
ce of OAB in 140 female patients with OSAS. In 
another study, OAB symptom scores were higher 
in men with moderate to severe OSAS compared 
to men with mild OSAS (14). In our study, Min.
SO2 measurements were significantly lower in 
patients that were found to have urgency proble-
ms in the patient group, whereas the time spent 
<90% SO2 was significantly higher. Overactive 
bladder syndrome induced by nerve destruction 
has been reported in patients with diabetes (16) 
and stroke (17). Thus, it is tempting to specu-
late that the mechanism of OSAS induced-OAB 
may also be related to hypoxia (14). Patients 
with OSAS experience numerous repetitive ap-
neic events during sleep, caused by partial or 
complete upper airway obstruction. The results 
show intermittent hypoxia and hypercapnia. In 
the study conducted by P. Lüdemann et al. (18) in 
2001, recurrent intermittent hypoxemia was sho-

wn to be an independent risk factor for axonal 
damage of peripheral nerves. We demonstrated 
a correlation between urgency and hypoxia, al-
though we were unable to find any relationship 
between OAB syndrome and hypoxia. We suggest 
that hypoxia-induced ischemic nerve damage in 
OSAS may lead to urgency problems. In a study 
conducted by Ipekci et al. (15) in 2016, 140 fema-
le patients with moderate to severe OSAS showed 
improvement in the OABSS with continuous po-
sitive airway pressure (CPAP) treatment (15).

 We did not observe any difference in BWT 
measurements between the patient and control 
groups. In patients with OAB, BWT measurements 
are usually performed with transvaginal US in 
women, and consistent results have been reported 
(9). In a study conducted by Abou-Gamrah A et 
al. (19) in 2014, BWT measurement using trans-
vaginal US was reported to be an effective diag-
nostic tool to predict OAB in women presenting 
with lower urinary tract symptoms. However, in 

Table 4 - Relation of OABSS, IPSS-QoL scores and BwT with age, AHI, Min.SO2, Time SO2<90% and ESS in patients 
with OSAS.

PatientGroup

OABSS IPSS-QoL (n=30) BWT (mm)

Age (year)
r 0.237 -0.015 0.133

p 0.164 0.947 0.438

BMI (kg / m2)
r 0.222 -0.024 0.149

p 0.180 0.912 0.371

AHI( /h)
r 0.144 -0.040 0.180

p 0.388 0.857 0.279

Min.SO2

r -0.258 -0.105 -0.074

p 0.117 0.634 0.659

Time SO2 <90 (%)
r 0.263 0.127 0.150

p 0.111 0.564 0.370

ESS
r 0.328 0.483 0.208

p 0.045* 0.019* 0.210

BWT(mm)
r 0.481 0.285 1.000

p 0.002** 0.188 -

r = Spearman Correlation Coefficient; * p<0.05

Abbreviations: BMI = Body Mass Index; AHI = Apne Hypopne Index; Min.SO2 = Minimun oxygen saturation; Time SO2 <90 = The time spent below 90% of oxygen 
saturation; ESS = Epworth Sleepiness Scale; BwT = Bladder Wall Thickness; OABSS = Overactive Bladder Symptom Score; IPSS-QoL = International Prostate Symptoms 
Score; BwT = Bladder Wall Thickness
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a study conducted in 2016, no relationship was 
reported between OAB and BWT in 687 women 
with OAB, as assessed by transvaginal US (20). 
In a review conducted by Oelke et al. in 2013, 
transvaginal ultrasound measurement of BWT 
was reported as a reliable method of diagnosing 
detrusor overactivity (DO) in women with lower 
urinary tract symptoms (LUTS), and BWT decre-
ases during antimuscarinic therapy. This review 
compared transvaginal, translabial/transperineal 
and suprapubic approaches for ultrasound BWT/ 
detrusor wall thickness (DWT) measurement. Few 
data were available on the use of translabial or 
suprapubic ultrasound in women (21). In a stu-
dy by Uçer et al. in 2016 (10) where 38 women 
with OAB were evaluated with transabdominal 
US, pre- and post-voiding BWT measurements 
were found to be significantly higher in patients 
with OAB when compared to the healthy control 
group. The authors considered transabdominal US 
to be more applicable than transvaginal US and 
also more preferable for female outpatients in dai-
ly practice of urology. In another study, the use 
of routine transabdominal US was recommended 
by the authors, despite the superiority of transva-
ginal US in pelvis evaluation (22). In our search 
for literature studies, we did not identify any stu-
dy on BWT measurement in patients with OSAS. 
We performed BWT measurements using transa-
bdominal US. No difference was found between 
the patient and control groups in terms of BWT 
measurements. However, in the patient group, we 
found a significant positive correlation between 
BWT measurements and OAB scores.

 In our study, we did not demonstrate any 
significant difference in the IPSS-QoL scores be-
tween male subjects in the patient and the con-
trol groups. In a study by Kemmer et al. in 2009 
(14) that included 85 participants, no difference 
in IPSS-QoL was reported between the OSAS and 
UARS groups (14). 

 The authors consider that the present stu-
dy is worthy as it is the first study to evaluate 
the relationship between OSAS and BWT. Small 
number of subjects in the patient group and the 
control group is a limitation of the study. We did 
not find any difference in BWT measurements be-
tween the patient and the control groups. Howe-

ver, OAB symptom scores were higher in patients 
with OSAS compared with the control group and 
there was a positive correlation between OABSS 
and BWT measurements in patients with OSAS. 
The authors therefore suggest that weak correla-
tion between OSAS and BWT measurements can 
be detected by increasing the number of control 
subjects.

CONCLUSIONS

 In conclusion, OSAS is associated with 
OAB syndrome. Urgency, which is considered to 
be a key symptom of OAB, is also known to be 
associated with hypoxia in patients with OSAS. 
These findings have clinical implications, as un-
treated OAB and urgency may cause a relevant 
attenuation in quality of life of affected patients. 
Therefore, OAB should be investigated in all pa-
tients with OSAS.

 The present study observed no difference 
in BWT measurements between the patients and 
the control group. However, the present study 
found a correlation between BWT measurements 
and OAB scores in patients with OSAS. Further 
studies are required to gain a better understanding 
of possible use of BWT measurements for OAB in 
patients with OSAS.
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ABSTRACT         ARTICLE INFO______________________________________________________________     ______________________

Purpose: Overactive Bladder (OAB) is a clinical condition characterized by symptoms 
reported by patients. Therefore, measurement instruments based on reported informa-
tion are important for understanding its impact and treatment benefits. The aim of this 
study was to translate, culturally adapt and validate the Urgency Questionnaire (UQ) 
in Portuguese.
Materials and Methods: Initially, the UQ was translated and culturally adapted to Por-
tuguese. Sixty-three volunteers were enrolled in the study and were interviewed for 
responding the Portuguese version of the UQ and the validated Portuguese version of 
the Overactive Bladder Questionnaire short-form (OABq-SF), used as the gold standard 
measurement for the validation process. Psychometric properties such as criterion va-
lidity, stability, and reliability were tested. Results: Forty-six subjects were included in 
the symptomatic group (presence of “urgency”), and seventeen were included in the 
asymptomatic group (control group). There was difference between symptomatic and 
asymptomatic subjects on all of the subscales (p≤0.001). The UQ subscales correlated 
with the OABq-SF subscales (p≤0.01), except the subscale “time to control urgency” 
and the item “impact” from the visual analog scales (VAS). However, these scales cor-
related with the OABq-SF - Symptom Bother Scale. The UQ subscales demonstrated 
stability over time (p<0.05), but the subscale “fear of incontinence” and the item “se-
verity” of the VAS did not. All of the UQ subscales showed internal consistencies that 
were considered to be good or excellent. Conclusion: The Portuguese version of the 
UQ proved to be a valid tool for the evaluation of OAB in individuals whose native 
language is Portuguese.

INTRODUCTION

The term overactive bladder (OAB) was 
first proposed by Wein and Abrams to describe 
“urgency” and “urge-incontinence” symptoms 
(1). The syndrome is currently defined as the pre-
sence of urinary urgency with or without incon-

tinence, usually associated with increased urina-
ry frequency and nocturia, in the absence of an 
urinary tract infection or other diseases (2). Ove-
ractive bladder is a clinical condition with a high 
prevalence in the general population, with values 
ranging from 10.8% to 46.9% depending on the 
population studied and definitions used for the 
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diagnosis (3-5). Community surveys in the United 
States and Europe indicate that symptoms of OAB 
are common among both male and female adults, 
being more prevalent in women than men (30-
40% versus 15-30%). OAB in men can be secon-
dary to Bladder Outlet Obstruction (6, 7).

The use of standardized patient-reported 
outcomes in clinical practice has been shown to 
improve communication between patients and 
physicians and may improve the process of tre-
atment selection (8). The usefulness of patient-re-
ported outcomes as a measure of treatment effec-
tiveness, which are collected using a previously 
validated tool, depends on the tool’s psychome-
tric properties. Currently, the Overactive Bladder 
Questionnaire (OAB-q) is the only questionnaire to 
evaluate the overactive bladder that has been va-
lidated to Portuguese (9). The King’s Health Ques-
tionnaire has also been validated to Portuguese. 
However, it evaluates mainly the quality of life 
regarding the presence of urinary incontinence 
(10, 11). Other questionnaires have been described 
for overactive bladder, but few value the urinary 
urgency symptom or are very simple and may not 
represent the reality of the OAB syndrome (12).

As there are no universally accepted me-
asures for urinary urgency, this new tool could 
contribute to the evaluation of the impact of OAB, 
associated or not with urinary incontinence. The 
“Urgency Questionnaire” (UQ) was proposed by 
Coyne et al. (13) to assess the context, severity, 
intensity, and daily life impact of urinary urgency, 
the cardinal symptom of OAB.

The aim of this study was to translate, cul-
turally adapt and validate the UQ in Portuguese in 
order to quantify the impact of urinary urgency 
on the quality of life of patients with OAB.

MATERIALS AND METHODS

Translation and cultural adaptation
After receiving authorization from the 

questionnaire’s author, the standard method for 
survey validation was followed in accordance 
with adapted international criteria (14) and pre-
viously completed validation studies (9, 15, 16).

First, three versions of the UQ were provi-
ded by three Portuguese-speaking translators who 

were fluent in English, and an agreed-upon ver-
sion in Portuguese was developed by the authors.

Secondly, the translated version was 
back-translated to English by three translators 
whose native language was English and were 
also fluent in Portuguese. The translators were 
blind to the purpose of this study. An agreed-
-upon version of the English back-translation 
was developed and reviewed to ensure that the 
original content had been maintained and to re-
veal inconsistencies with the Portuguese version.

Upon the completion of the translation 
process, a review committee composed by three 
urologists specialized in voiding disturbances with 
bilingual professionals created idiomatic and cul-
tural adaptations of the version.

This version was completed after its imple-
mentation in a pilot study to determine its cultural 
appropriateness, and each question was followed 
with the expression, “I did not understand the 
question”, as written by Calado et al. (17). After 
analyzing the data related to the respondent’s abi-
lity to understand the questionnaire, a final Portu-
guese version was established.

Participants
Patients attended in outpatient care at 

two Urology Centers were invited to participate 
in the study. Sixty-three patients of both gen-
ders with or without lower urinary tract symp-
toms (LUTS) were enrolled in the study after ap-
pointment, and divided into 2 groups: patients 
who complained of urgency in the last four we-
eks and patients who denied having urgency. 
Urgency was defined in the study as “a strong 
and sudden desire to void and difficulty avoi-
ding going to the bathroom”. All participants 
who complained of urgency had not been still 
submitted to OAB syndrome treatment, and they 
were not treated up to retest.

We excluded patients under the age of 18 
or above the age of 80; patients with an active 
urinary tract infection, pregnancy, neurological 
diseases, or other medical conditions that could 
compromise the perception of bladder sensa-
tions; and patients with cognitive impairments.

The recommendations of the American 
Academy of Orthopaedic Surgeons and Institu-
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te for Work & Health were used in the cultural 
adaptation process (18). For the validation study, 
we used the recommendations of Gorsuch (19) to 
calculate the sample size required for each do-
main (minimum subject to item ratio of at least 
5:1). Considering the domain “Impact on Daily 
Activities” that contains the largest number of 
items (6 items), a minimum sample of 30 pa-
tients was required for the process. The institu-
tional ethics committee approved the study, and 
all of the patients signed an informed consent.

Questionnaires
The UQ consisted of 15 Likert-type scale 

items and 4 visual analog scale (VAS) items. The 
Likert items included 5 responses ranging from 
“never” to “all the time” and were composed of 
four subscales (nocturia, fear of incontinence, 
time to control urgency, and impact on daily ac-
tivities). The VAS items assessed the severity, in-
tensity, impact, and discomfort of urgency. The 
higher scores indicated greater intensity of their 
symptoms. The questionnaire was shown to have 
validity, reliability and responsiveness (13).

The Overactive Bladder Questionnai-
re short-form (OABq-SF) has been validated in 
the Portuguese language, and it was used as the 
gold standard for this validation study (criterion 
validity) (9). It consists of 19 questions, which 
composed two subscales: the “Symptom Bother 
Scale” (SBS), with 6 questions, and the “Health 
Related Quality of Life Scale” (HRQL), with 13 
questions. A higher score on the SBS indicated a 
greater degree of dissatisfaction with the condi-
tion, and a higher score on the HRQL indicated 
better quality of life for the patient (20).

Data collection and statistical analysis
Despite being self-reports, questionnaires 

were applied rather than interviews to standar-
dize their application and include patients with 
low levels of education. Sociodemographic and 
clinical data were collected, and the Portuguese 
version of the UQ and the OABq-SF were ap-
plied. Some patients completed the UQ again 15 
days after the baseline.

For the statistical analysis, SPSS sof-
tware 13.0 and GraphPad Instat® for Windows® 

and Excel® 2007 were used. A Mann-Whitney 
U test and paired t-test were used to compa-
re continuous variables, and a Fisher’s exact 
test was used to compare categorical variables. 
Spearman’s rho was used to test the correlation 
between two continuous variables. The internal 
consistency of each subscale was tested using 
the Cronbach’s α coefficient. Scores ≥0.7 were 
considered to be appropriate and excellent when 
the coefficient was equal to or above 0.8 (21). 
For all of the tests, an α error <0.05 was consi-
dered to be statistically significant.

RESULTS

Participants
A total of 63 patients were enrolled in 

the study; 46 of these were symptomatic, and 17 
were asymptomatic (control group). The symp-
tomatic patients had a higher mean age compa-
red to the asymptomatic patients, and there was 
a higher prevalence of constipation in symp-
tomatic patients than asymptomatic patients 
(P<0.0001). All of the control subjects were men. 
There was no difference between the groups for 
the variables of body mass index (BMI), diabe-
tes, hypertension and history of pelvic/perineal 
surgery (Table-1).

Symptomatic versus asymptomatic partici-
pants

The symptomatic patients had higher 
scores on all UQ subscales and VAS items com-
pared to asymptomatic patients (Table-2).

Criterion Validity
The UQ subscales correlated with diffe-

rent scales of the OABq-SF, except for the subs-
cales “time to control urgency” and the item 
“impact” from the VAS, which did not show a 
significant correlation with the OABq-SF - HRQL 
subscale (Table-3).

Stability
Fifteen patients completed the test-retest. 

The re-application of the questionnaire occurred 
15 days after visit 1. Strong correlations were 
observed between the Visit 1 and 2 scores on the 
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Table 2 - Comparative studies of the UQ subscales and vAS items between symptomatic and asymptomatic patients.

Urgency Questionnaire Symptomatic Asymptomatic P value

Subscales Median (Q1; Q3) Median (Q1; Q3)

Impact on Daily Activities 35.42 (19.79; 66.67) 0.00 (0.00; 4.17) < 0.001

Time to Control Urgency 68.75 (42.19; 93.75) 25.00 (0.00; 50.00) 0.001

Nocturia 62.50 (37.50; 100.00) 12.50 (0.00; 18.75) < 0.001

Fear of Incontinence 45.83 (16.67; 66.67) 0.00 (0.00; 0.00) < 0.001

vAS items

Impact 7.00 (4.75; 9.25) 0.00 (0.00; 4.50) < 0.001

Severity 7.00 (4.00; 9.00) 0.00 (0.00; 3.50) < 0.001

Intensity 9.00 (6.00; 10.00) 0.00 (0.00; 3.00) < 0.001

Discomfort 9.00 (5.00; 10.00) 0.00 (0.00; 1.50) < 0.001

Mann-Whitney test

UQ subscales and VAS items, except for “fear of 
incontinence” and “severity”. Spearman’s correla-
tions ranging from 0.38 to 0.83 on the UQ subs-
cales and from 0.36 to 0.76 on VAS items were 
found (Table-4). Nevertheless, there were no sta-
tistically significant changes from baseline to visit 
2 for any of the subscales and VAS items (Table-5).

Internal consistency
All four UQ subscales demonstrated ade-

quate to strong internal consistency with alphas 
ranging from 0.73 to 0.85 (Table-6).

DISCUSSION

OAB is a highly prevalent condition with a 
high economic, social and quality-of-life impact 
on patients. Therefore, instruments are necessa-
ry to evaluate it effectively (3-5, 22, 23). Because 
this common medical condition lacks physiolo-
gical markers and is defined by symptoms rather 
than objective measures, it is important to assess 
treatment outcomes from a patient’s perspective 
(24). Consequently, several patient-reported ou-
tcome measures have been developed to assess 

Table 1 - Clinical and sociodemographic data of the patients enrolled in the study.

Variables
Symptomatic

(n=46)
Asymptomatic

(n=17)
P Value

Age (years) 57.72±11.31 51.12±10.75 0.02*

Gender (% male) 23 (50%) 17 (100%) < 0.01**

BMI 28.29±7.12 27.96±2.62 0.90*

Diabetes (% yes) 8 (13%) 3 (5%) 1.00**

Hypertension (% yes) 27 (43%) 8 (13%) 0.57**

Constipation (% yes) 19 (30%) 0 (0%) < 0.01 **

Perineal/Pelvic Surgery (% yes) 18 (29%) 2 (3%) 0.06

(*) Mann-Whitney test; (**) Fisher’s exact test
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Table 3 - Correlation between the scores of the UQ subscales and vAS items and the OABq-SF (criterion validity).

Urgency Questionnaire Spearman’s Coefficient Spearman’s Coefficient
P valueSubscales (OAB-q SF – Symptom Bother Scale) (OAB-q SF - HRQL)

Impact on Daily Activities
0.58 <0.0001

-0.74 <0.0001

Time to Control Urgency
0.33 0.02

-0.28 0.06

Nocturia
0.77 <0.0001

-0.65 <0.0001

Fear of Incontinence
0.55 <0.0001

-0.56 <0.0001

vAS items

Impact
0.32 0.03

-0.25 0.09

Severity
0.62 <0.0001

-0.50 0.0004

Intensity
0.53 0.0002

-0.37 0.01

Discomfort
0.64 <0.0001

-0.57 <0.0001

Table 4 - Correlation between the scores of the UQ subscales and vAS items at visit 1 and visit 2 (test–retest).

Urgency Questionnaire
Spearman’s Coefficient P value

Subscales

Impact on Daily Activities 0.82 0.0002

Time to Control Urgency 0.70 0.003

Nocturia 0.83 0.0001

Fear of Incontinence 0.38 0.16

vAS items

Impact 0.52 0.046

Severity 0.36 0.18

Intensity 0.66 0.007

Discomfort 0.76 0.001
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OAB symptoms and their impact on quality of 
life. However, in order to reliably assess treat-
ment effectiveness, the instrument used to collect 
patient-reported outcomes must also demonstrate 
adequate psychometric properties.

Although the comparative analysis between 
OAB-q and UQ has been performed in the present 
study for the validation process, clinical studies 
have used both questionnaires simultaneously be-
cause they may represent distinct tools that identify 
different aspects of OAB syndrome (25).

The symptomatic patients were older than 
the control group, which was justified by the in-
creased prevalence of lower urinary tract symp-
toms with aging (3). The presence of constipation 
was higher among symptomatic patients than 

among asymptomatic patients as well. The higher 
frequency of this condition in females and older 
patients might justify this result (26, 27).

The UQ is a questionnaire that is valida-
ted in English but has not been validated in other 
languages (13). Another specific-condition ques-
tionnaire validated in the Portuguese language 
was used as the gold standard for establishing the 
validation criteria. This process evaluated only 
symptomatic participants, therefore, there was 
no interference from the absence of asymptoma-
tic women in the present study. Although not all 
the UQ subscales and VAS items correlated to the 
scales of the OABq-SF, it does not invalidate the 
instrument, and it could indicate some differences 
in what they propose to measure.

Table 5 - Comparing the scores of the UQ subscales and vAS items at visit 1 and visit 2.

Urgency Questionnaire Visit 1 Mean 
(SD)

Visit 2 Mean 
(SD)

Mean of 
Difference

t value p value

Subscales

Impact on Daily Activities 27.8 (23.0) 30.6 (24.6) 2.8 0.68 0.50

Time to Control Urgency 57.9 (32.1) 58.3 (32.8) 0.40 0.06 0.95

Nocturia 59.2 (34.5) 56.7 (31.6) -2.5 0.51 0.62

Fear of Incontinence 29.4 (28.5) 30.0 (24.2) 0.6 0.09 0.93

vAS items

Impact 6.2 (2.8) 5.6 (2.7) -0.6 0.95 0.36

Severity 5.5 (3.1) 5.9 (2.6) 0.4 0.46 0.65

Intensity 6.5 (2.7) 5.1 (2.8) -1.4 2.14 0.06

Discomfort 6.5 (3.0) 6.2 (2.8) -0.30 0.54 0.60

Analyses used paired t-tests comparing responses at visit 1 and visit 2.

Table 6 - Internal consistency of the Urgency Questionnaire subscales.

Urgency Questionnaire Cronbach’s α

Subscales Symptomatic Symptomatic + Asymptomatic

Impact on Daily Activities 0.842 0.891

Time to Control Urgency 0.852 0.899

Nocturia 0.840 0.879

Fear of Incontinence 0.731 0.817

All items 0.866 0.927
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Test-retest reliability is the extent to which 
an instrument produces stable scores over time. Ins-
truments must have adequate test-retest reliability 
to ensure that they are consistently measuring the 
construct of interest without excessive measurement 
error (24, 28). The UQ proved to be stable based on 
the scores obtained at baseline and after 15 days. 
Only the subscale “fear of incontinence” and the 
item “severity” on the VAS showed no correlation 
between the results from visits 1 and 2. However, 
there were no statistical changes in any of the subs-
cales from baseline to visit 2. It is also known that 
how bothersome OAB symptoms are fluctuates, and 
changes with daily circumstances. This daily fluctu-
ation creates some variation in the measurement of 
symptom bother and quality of life, which may be 
considered measurement error (29).

Reliability refers to the consistency with 
which an instrument measures a construct, and 
it is considered to be a necessary measurement 
property of patient-reported outcome instruments 
(24, 28, 30). The UQ was able to differentiate OAB 
patients from average, healthy individuals. Inter-
nal consistency is an index of consistency across 
multiple items within a given domain. An ade-
quate consistency was confirmed in the subscales 
where Cronbach’s alpha was calculated. Therefore, 
the UQ proved to be easily understood when ap-
plied as an interview.

The study had some weaknesses. The con-
trol group consisted of asymptomatic men only, 
which could have caused bias. This was due to the 
greater presence of men without voiding symp-
toms than women on routine visits. Despite the re-
latively small sample size, taking into account the 
significant differences in all of the subscales, con-
clusions would not have been able to be reached if 
women had been included in the group. The sam-
ple size may have been small to clarify some com-
parative studies conducted within the limits of the 
significance level. The calculations, however, were 
based on previous recommendations for valida-
tion studies, which recommend at least 5 patients 
per item in each domain (19). The questionnaire 
has been described to be self-reported and should 
not be administered via interview, even by a pre-
viously trained interviewer. Individuals with low 
educational levels were included, and the method 

was standardized for illiterate populations. This 
method has been used in similar validation studies 
without a significant alteration of the results (16).

CONCLUSION

The Portuguese version of the UQ represents 
a comprehensive, valid and reliable instrument for 
evaluating subjects with OAB, which could be used 
in clinical studies. Further studies should be con-
ducted to demonstrate its responsiveness.
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APPENDIX:

validated version of the Urgency Questionnaire in Portuguese

Questionário de Urgência Miccional

Esse questionário quer saber sobre as suas experiências quando você sente urgência em urinar. 
Para cada frase, marque com que frequência você vive esta situação da seguinte maneira: “nenhuma vez, 
poucas vezes, algumas vezes, na maioria das vezes, ou todas as vezes”. Favor esteja certo(a) de responder 
cada pergunta marcando um “X” no quadrado apropriado.

Favor pense na semana anterior a esta ao responder à série de afirmações abaixo.

Durante a semana passada, quando eu senti urgência em urinar 
(vontade súbita e forte de urinar e difícil de evitar a ida ao banheiro)...

Nenhuma vez
Poucas 
vezes

Algumas 
vezes

Na maioria 
das vezes

Todas as 
vezes

1. Consegui controlar esta urgência em urinar por mais de 30 minutos.


1


2


3


4


5

2. Consegui controlar esta urgência em urinar por mais de 20 minutos.


1


2


3


4


5

3. Consegui controlar esta urgência em urinar por mais de 10 minutos.


1


2


3


4


5

4. Consegui controlar esta urgência em urinar por mais de 5 minutos.


1


2


3


4


5

5. Eu perdi urina sem sentir. 1


2


3


4


5

6. Fiquei preocupado(a) em “molhar a roupa”.


1


2


3


4


5

7. Fui acordado(a) durante o sono para urinar.


1


2


3


4


5

8. Não consegui realizar atividades ao ar livre (exemplo: caminhada).


1


2


3


4


5

9. Eu procurei não me afastar de locais que possuem banheiro perto.


1


2


3


4


5

10. Fiquei muito distraído(a) para terminar o que estava fazendo.


1


2


3


4


5

11. Limitei minhas atividades sociais.


1


2


3


4


5

12. Meu sono foi frequentemente interrompido.


1


2


3


4


5

13. Eu me preocupei com a perda de urina.


1


2


3


4


5

14. Tive dificuldades em completar tarefas domésticas diárias.


1


2


3


4


5

15. Tive dificuldades em completar tarefas diárias no trabalho ou na escola.


1


2


3


4


5
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- Exemplo - 

1. Na escala abaixo, favor indicar o impacto 
da urgência urinária em sua  vida como 
um todo, sendo ‘0’ “sem impacto” e ‘10’ “ 
impacto diário”.

2. Na escala abaixo, favor indicar a gravidade 
de sua urgência em urinar sendo ‘0’ 
“muito leve” e ‘10’ “muito grave”.

 

      3 
   

As perguntas nas páginas seguintes pedem que você classifique seu transtorno com a urgência em urinar em uma escala de ‘0’ 
a ‘10’. Favor responder colocando um “X” em um número da escala que melhor descreve como você se sente, como no 
exemplo abaixo:  
Favor completar as questões de 1-4. 

- Exemplo -  

1. Na escala abaixo, favor indicar o 
impacto da urgência urinária em sua 
vida como um todo, sendo ‘0’ “sem 
impacto” e ‘10’ “ impacto diário”. 

2. Na escala abaixo, favor indicar a 
gravidade de sua urgência em urinar 
sendo ‘0’ “muito leve” e ‘10’ “muito 
grave”. 

   

 

X 

 

      3 
   

As perguntas nas páginas seguintes pedem que você classifique seu transtorno com a urgência em urinar em uma escala de ‘0’ 
a ‘10’. Favor responder colocando um “X” em um número da escala que melhor descreve como você se sente, como no 
exemplo abaixo:  
Favor completar as questões de 1-4. 

- Exemplo -  

1. Na escala abaixo, favor indicar o 
impacto da urgência urinária em sua 
vida como um todo, sendo ‘0’ “sem 
impacto” e ‘10’ “ impacto diário”. 

2. Na escala abaixo, favor indicar a 
gravidade de sua urgência em urinar 
sendo ‘0’ “muito leve” e ‘10’ “muito 
grave”. 

   

 

X 

 

      3 
   

As perguntas nas páginas seguintes pedem que você classifique seu transtorno com a urgência em urinar em uma escala de ‘0’ 
a ‘10’. Favor responder colocando um “X” em um número da escala que melhor descreve como você se sente, como no 
exemplo abaixo:  
Favor completar as questões de 1-4. 

- Exemplo -  

1. Na escala abaixo, favor indicar o 
impacto da urgência urinária em sua 
vida como um todo, sendo ‘0’ “sem 
impacto” e ‘10’ “ impacto diário”. 

2. Na escala abaixo, favor indicar a 
gravidade de sua urgência em urinar 
sendo ‘0’ “muito leve” e ‘10’ “muito 
grave”. 

   

 

X 

3. Na escala abaixo, favor indicar a intensidade de sua 
urgência em urinar, sendo ‘0’ “vontade leve e controlável” 
e ‘10’ “ impossível de controlar (perda de urina todas as 
vezes que a urgência em urinar surge).

4. Na escala abaixo, favor indicar o desconforto que você 
sente quando tem urgência em urinar, sendo ‘0’ “sem 
desconforto” e ‘10’ “muito desconfortável. 

 

                  4 

3. Na escala abaixo, favor indicar a intensidade de sua 
urgência em urinar, sendo ‘0’ “vontade leve e 
controlável” e ‘10’ “ impossível de controlar (perda de 
urina todas as vezes que a urgência em urinar surge). 

4. Na escala abaixo, favor indicar o desconforto que você 
sente quando tem urgência em urinar, sendo ‘0’ “sem 
desconforto” e ‘10’ “muito desconfortável.  

  

 

 

                  4 

3. Na escala abaixo, favor indicar a intensidade de sua 
urgência em urinar, sendo ‘0’ “vontade leve e 
controlável” e ‘10’ “ impossível de controlar (perda de 
urina todas as vezes que a urgência em urinar surge). 

4. Na escala abaixo, favor indicar o desconforto que você 
sente quando tem urgência em urinar, sendo ‘0’ “sem 
desconforto” e ‘10’ “muito desconfortável.  

  

 

As perguntas nas páginas seguintes pedem que você classifique seu transtorno com a urgência em urinar em uma escala de ‘0’ a ‘10’. 
Favor responder colocando um “X” em um número da escala que melhor descreve como você se sente, como no exemplo abaixo: 

Favor completar as questões de 1-4.
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OAB score: A clinical model that predicts the probability of 
presenting overactive detrusor in the urodynamic study
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ABSTRACT         ARTICLE INFO______________________________________________________________     ______________________

Purpose: To create a predictive model of involuntary detrusor contraction (IDC) to 
improve the diagnostic accuracy of overactive detrusor (OAD), associating overactive 
bladder (OAB) symptoms with other clinical parameters in the female population.
Materials and Methods: A total of 727 women were studied retrospectively. In all of 
them, urodynamic study was conducted for urogynecological causes. Demographics 
information, personal history, symptoms, physical exam, a 3-day frequency/volume 
chart and urinary culture, were collected in all patients and they subsequently un-
derwent uroflowmetry and urodynamic studies. A logistic regression model was per-
formed in order to determine independent predictors of presence of IDC. Odd ratio (OR) 
estimation was used to assign a score to each one of the significant variables (p≤0.05) 
in the logistic regression model. We performed a ROC curve in order to determine the 
predictive ability of the score in relation to the presence of OAD.
Results: presence of OAD was evident in 210 women (29%). In the logistic regression 
analysis, independent predictors of OAD were urgency, urgency incontinence, nocturia, 
absence of SUI symptoms, diabetes mellitus, reduction of vaginal trophism and bladder 
capacity below 150 mL. The probability of IDC diagnosis increases as the score raises 
(Score 0: 4% until Score ≥10: 88%). Sensitivity was 71% and specificity 72%. The area 
under the curve of OAB score was 0.784 (p>0.001).
Conclusions: OAB score is a clinical tool that shows higher diagnostic accuracy than 
OAB symptoms alone to predict overactive detrusor.

INTRODUCTION

Overactive Bladder (OAB) is a complex di-
sorder that affects an important group of people, 
altering their quality of life (1); even to a greater 
extent than other chronic diseases such as hyper-
tension and diabetes (2). It is a medical entity wi-
dely predominant, affecting about 10.7% of the 
population worldwide (3).

The consensus of the International Urogy-
necological Association (IUGA) and the Interna-

tional Continence Society (ICS) defines this syn-
drome as the presence of urgency with or not urge 
urinary incontinence (UUI), usually associated 
with an increase of frequency and nocturia in the 
absence of urinary infection or other underlying 
pathology (4). This concept implies that the term 
OAB does not define clearly the etiology. Tradi-
tionally, this syndrome has been associated with 
the presence of involuntary detrusor contractions 
(IDC) in the filling phase of the cystomanometry; 
this urodynamic observation is called overactive 
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detrusor (OAD). IDC identification in the urodyna-
mic study in patients with OAB occurs in around 
50% of patients (5), creating controversies among 
several authors of the initial diagnostic algorithm 
(6, 7). Since the definition of OAB in 2002, the-
re is little evidence that symptoms that belong to 
this syndrome could diagnose with accuracy the 
presence of OAD (8). Therefore, the association 
between OAB and OAD is not yet clear. Taking 
into account the above-mentioned information, 
the creation of a model that improves the predic-
tive ability of OAB symptoms by itself is essential; 
this system should complement them with other 
clinical variables with the aim of improving the 
identification of IDC and in this way, reduce the 
need of unnecessary studies.

The purpose of this study is to create a pre-
dictive model of IDC (OAB score) in order to im-
prove the diagnostic accuracy of OAD associating 
OAB symptoms with other clinical parameters in 
the female population.

MATERIALS AND METHODS

A total of 770 women were studied retros-
pectively in whom urodynamic study was conduc-
ted for urogynecological causes at Centro Urológi-
co Profesor Bengió between January of 2010 and 
January 2013. Patients with history of urethral 
stricture, neurological, bladder or colonic disease, 
pelvic radiotherapy, anticholinergic use and medi-
cation that could alter bladder function were ex-
cluded from the study.

The study population included 727 female 
patients. Demographic data was collected from all 
patients, such as previous surgical procedures and 
diseases and lower urinary tract symptoms. Sub-
sequently, a complete physical exam was carried 
out evaluating vaginal trophism, urethral mobility 
(Q tip), cough stress test and Valsalva maneuver 
with full and empty bladder to determine the pre-
sence or not of stress urinary incontinence (SUI), 
and evaluation of the presence of pelvic organ 
prolapse with empty bladder according to Pelvic 
Organ Prolapse Quantification system (POP-Q).

In all patients, a 3-day frequency/volume 
chart was requested and urinary culture should be 
negative. All urodynamics (UD) were carried out 

with Ecud Compact® equipment according to 
ICS protocol of good urodynamic practice (9). 
Initially, an uroflowmetry was performed with 
ACE software in a private environment and 
micturition volume, maximum flow rate (Qmax) 
and post void residual urine volume (PVR) me-
asured by catheterization (considered abnormal 
>20% of micturition volume) were recorded. The 
Multichannel urodynamic study was carried out 
with the patient in both positions standing up 
and seated, at an irrigation speed of 30 mL/min, 
with water at ambient temperature (25ºC) and 
filling towards voiding intense desire or 500 mL 
irrigation. During the filling cystometry, sensiti-
vity, compliance, bladder capacity and presence 
of IDC spontaneous or provoked were observed.

Urine incontinence by cough stress tests 
with Valsalva maneuver every 100 mL was stu-
died. Lastly, a voiding cystometry (pressure/
flow curve) was carried out.

Patients were divided into two groups 
according to the presence or not of overactive 
detrusor. The variables evaluated were age, pa-
rity, symptoms such as urgency, UUI, nocturia 
(> one night micturition), frequency (>7 dayti-
me micturition), SUI according to IUGA/ICS de-
finitions, voiding alterations: stream, hesitancy 
and incomplete voiding sensation; prolapse pre-
sence (bulk or vaginal weight) and recurrent UTI 
(+ 2 annual infections), hysterectomy and other 
pelvic surgeries, menopause. During the physi-
cal exam, vaginal trophism, anterior, apical and 
posterior prolapse were evaluated. The variables 
studied in uroflowmetry were QMax and PVR. 
To conclude, bladder capacity was determined 
according to the frequency/volume chart.

In all patients, using the chi-square sta-
tistical method, significant variables (p≤0.05) 
for OAD were entered in a logistics regression 
model in order to determine independent pre-
dictors for the presence of involuntary detrusor 
contractions. OR unity value was used to assign 
a score to each one of the significant variables 
(p≤0.05) in the regression logistics model. The 
sum of these in each patient determines a score 
(varying from 0 to 10). In the end, we performed 
a ROC curve in order to evaluate the ideal sco-
re cut-off point, determining its sensitivity and 
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specificity; the predictive capacity of the score 
in relation to the OAD presence was determined 
by the area below the curve.

RESULTS

The mean age of the studied population 
was 60.5 years old (23-89). The presence of OAD 
was demonstrated in 210 women (29%). Other 
diagnostic findings were urodynamic SUI in 74% 
of the cases, prolapse 35%, voiding alterations in 
25% and 10% of UTI recurrence. In Table-1 we 
demonstrate the clinical and urodynamic compa-
rison between patients with and without OAD.

In the univariate analysis, we could de-
monstrate that factors that predispose the presen-
ce of OAD were: age >60 years old, urgency, UUI, 
nocturia, frequency, UTI recurrence, absence of 
SUI symptoms, diabetes, reduction of vaginal tro-
phism, POP posterior and bladder capacity <150 
mL in the frequency/volume chart. These variables 
were included in the multivariate model observed 
in Table-2.

In the logistics regression analysis,  we 
observed that independent predictors for OAD 
are urgency, UUI, nocturia, absence of SUI symp-
toms, presence of diabetes, reduction of vaginal 
trophism and bladder capacity below 150 mL. In 
Table-3 we assigned the result of the score in re-
lation to OR.

Table-4 presents the OAB score, where for 
each result obtained by the sum of parameters in 
each patient, it is stablished the possibility of pre-
senting OAD.

As we have demonstrated, as the score 
increases, the probability for presenting IDC in 
the urodynamic study increases as well starting 
at 4% with Score 0, reaching 88% with Score 
≥10. If we only include the presence of symp-
toms of OAB (urgency, UUI, nocturia and fre-
quency). the sensitivity is 57.4%, the specificity 
83.7% and the area under the curve 0.70. After 
the ROC curve was drawn we determined that 
the ideal cut-off point of the Score is 5, with 
a sensitivity of 71% and specificity of 72%. In 
Figure-1 we point out that the area under the 
curve in order to determine the predictive capa-
city of the OAB score is 0.784 (p<0.001).

DISCUSSION 

Overactive bladder syndrome can affect 
significantly quality of life. Therefore, its etiology 
and an accurate clinical diagnosis have been im-
portant goals over the time. The exact definition 
for ICS refers to a syndrome where the principal 
symptom is urgency, with or without UUI, usually 
associated to frequency and nocturia. Although 
according to the recommendation of the Interna-
tional societies (ICS/IUGA), the urodynamic study 
is not routinely necessary in patients with OAB, 
the cystometric evaluation, as part of the clinical 
and diagnostic evaluation, is widely accepted as 
the gold standard in the evaluation of low uri-
nary tract dysfunctions, including OAD (10); the 
diagnosis of OAD is based on the presence of in-
voluntary detrusor contractions in the filling and 
storage phases in women with OAB symptoms (4, 
8). Thus, many professionals believe that a correct 
diagnosis cannot be determined in some patients 
if urodynamic is not carried out and therefore will 
not receive a proper treatment, considering that 
the bladder has been described as an unreliable 
witness (11). Nevertheless, the reproduction of 
OAB symptoms with IDC presence in the urodyna-
mic study is not yet clear. In our population with 
urgency, the presence of OAD is 35% and it can 
rise to 57% if we add other OAB symptoms (UUI, 
nocturia and frequency). Several previous series 
have documented an incidence of OAD that ranges 
between 32-54% in women with OAB (5, 7, 12, 
13). At the same time, the routine use of ambula-
tory urodynamic study raises the diagnosis to 70% 
(14); although it is also important to point out the 
presence of OAD in 68% of voluntary asymptoma-
tic women, limiting its use as a first line practice 
(15). However, these variations can be subject to 
different factors that may affect the detection of 
OAD, including speed in filling, position of the pa-
tient and provocation maneuvers (16). This shows 
the need of a more accurate clinical model to re-
duce unnecessary urodynamic investigations from 
the diagnostic point of view with higher morbidity 
(invasiveness).

Colli et al. carried out a revision of 20 stu-
dies (1980-2000), evaluating sensitivity and spe-
cificity of OAD in patients with OAB symptoms, 
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Table 1 - Comparison of clinical and urodynamic profile of patients with and without OAD.

Variable No OAD (n:517) OAD (n:210) OR P

Age > 60 year old 270 (52.2%) 129 (61.4%) 1.46 0.02

Parity ≤ 1 114 (22.1%) 52 (24.8%) 1.16 0.42

Parity ≥ 2 403 (77.9%) 158 (75.2%) 1.21 0.43

Symptoms

Urgency 321 (62.1%) 185 (88.1%) 4.5 <0.001

UUI 249 (48.1%) 167 (79.5%) 4.2 <0.001

Nocturia 126 (24.4%) 141 (67.2%) 6.3 <0.001

Frequency 80 (15.5%) 93 (44.3%) 4.3 <0.001

Voiding alterations 121 (23.4%) 58 (27.6%) 1.25 0.23

POP 189 (36.5%) 69 (32.9%) 0.85 0.34

UTI recurrence 46 (8.9%) 29 (13.8%) 1.64 0.04

Absence of SUI 107 (20.7%) 85 (40.5%) 2.6 <0.001

Background

Hysterectomy 129 (24.9%) 58 (27.6%) 1.15 0.45

Pelvic Surgery 68 (13.1%) 30 (14.3%) 1.10 0.68

Menopause 396 (76.6%) 171 (81.4%) 1.34 0.15

Diabetes 21 (4%) 19 (9.1%) 2.35 0.007

Physical exam

Vaginal Trophism Reduction 215 (41.6%) 120 (57.1%) 1.87 0.001

Presence of SUI 205 (39.6%) 66 (31.4%) 1.43 0.05

Anterior POP 169 (39.7%) 59 (28.1%) 0.80 0.22

Middle POP 76 (14.7%) 40 (19.1%) 1.37 0.14

Posterior POP 85 (16.4%) 49 (23.3%) 1.55 0.02

Bladder capacity <150 mL in frequency/volume 
chart

60 (11.6%) 57 (27.1%) 2.84 <0.001

Uroflowmetry

Qmax <20 mL/sec 67 (12.9%) 30 (14.3%) 1.12 0.63

High PVR 45 (8.7%) 24 (11.4%) 1.35 0.25



ibju | OAB scOre And urOdynAmic study

352

Table 3 - variable score according to OR logistics regression 
analysis.

Variable Point Score

Nocturia 3

Vesical capacity <150 mL 2

Absence of SUI symptoms 2

Diabetes 2

Urgency 1

UUI 1

Vaginal Trophism reduction 1

Table 4 - OAB Score and IDC probability in the urodynamic 
study.

Score IDC Probability

0 4%

1 8%

2 20%

3 16%

4 24%

5 29%

6 45%

7 61%

8 65%

9 86%

≥10 88%

finding a sensitivity of 0.69 (0.36-0.96) and a spe-
cificity of 0.60 (0.21-0.97) to predict IDC presence 
based on symptoms (17). This data is in accordan-
ce to our series.

In order to improve the ability to predict 
DHA along with symptoms of OAB (except uri-
nary frequency), other clinical variables were 
analyzed by a multivariate model of logistics 
regression (bladder function capacity <150 mL 
in 3 day frequency/volume chart, absence of SUI 
symptoms, diabetes and vaginal trophism reduc-
tion). Urinary frequency was excluded since it 

Table 2 - Multivariate analysis of OAD clinical predictors.

Variable OR CI 95% P

Age > 60 years old 0.73 0.46-1.17 0.19

Urgency 1.56 1.04-2.66 0.05

UUI 1.97 1.08-3.60 0.02

Nocturia 3.46 2.21-5.42 <0.001

Frequency  1.33 0.83-2.13 0.24

UTI recurrence 1.09 0.61-1.93 0.77

Absence of SUI symptoms 2.33 1.50-3.64 <0.001

Diabetes 2.53 1.20-5.33 0.01

Vaginal Trophism reduction 1.59 1.01-2.38 0.05

POP posterior 1.45 0.91.2.29 0.11

bladder capacity <150 mL 2.12 1.20-3.08 0.006

Figure 1 - OAD and OAB Score ROC curve.
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was not an independent predictor of OAD, simi-
larly to previous studies, without statistical signi-
fance (7, 18, 19).

OAB Score was proposed to improve the 
diagnostic capacity in patients with only OAB 
symptoms (sensitivity 71%, specificity 72% and 
ROC curve 0.78), perhaps creating a clinical tool 
that predicts more accurately the presence of IDC.

Some previous observations have included 
other signs and symptom to improve predictabili-
ty of OAD (5, 15). In our studied population, we 
found light differences in the age of patient with 
or without OAD, although it was not expressed as 
an independent predictor as in previous reports, 
where it was observed 3-5 years of differences in 
patients with presence of IDC (13, 20). Harris and 
Haylen demonstrated that nulliparity increased 
the risk of IDC, which was not concurrent to our 
findings (18, 21). In the same manner that our mo-
del series, it was previously demonstrated that the 
absence of SUI has a high possibility of OAD (18, 
22). Currently, there are controversies on the risk 
of OAD in relation to POP presence, hysterectomy 
and previous pelvic surgery, although in our series 
this was not demonstrated as a variable to be con-
sidered statistically significant (12, 23).

Previous studies did not demonstrate va-
riable differences in daytime or nocturnal fre-
quency in the frequency/volume chart; however, 
women with IDC presence have a lower functional 
capacity in some preceding series (12, 13).

Diabetes mellitus (DM) is another indepen-
dent risk factor in our series. Epidemiological stu-
dy has shown that DM is an independent factor 
for OAB (24).

Just as in our study, several authors have 
shown that vaginal atrophy due to estrogen in-
sufficiency is a recognized cause or contributory 
factor in overactive bladder (25, 26).

Two previous publications have tried to 
improve clinical diagnosis of OAD by predic-
ting models. Vella et al. described a Score after 
a clinical survey of 171 women that included 9 
symptoms, improving the sensitivity and specifi-
city; yet it is not clear whether their selected study 
model was univariate or multivariate (27). Haylen 
et al. improves the prediction of OAD adding to 
the classical OAB symptoms (except urinary fre-

quency), the lower presence of parity (0-1), absen-
ce of SUI and absence of POP signs, though such 
improvement was minimum and would not be of 
great clinical utility (ROC curve 0.70 vs. 0.74) (18).

In our study, the proposal of an OAB Score 
was based in the construction of a clinical model 
that generated more accuracy in OAD diagnosis, 
given that if this diagnosis is inappropriate, it can 
lead to bad medical treatments, while the possi-
bility of relieving the patient from its symptoms 
is less probable. Also, it could reduce the need of 
urodynamic studies and introduce rapidly first 
line therapies in OAB, particularly conservative 
behavioral measures and medications. Therefore, 
our score could be very useful in primary practice 
when managing patients with OAB, since it can be 
reproduced easily, improve cost-effectiveness and 
reduce the use of unnecessary treatment that ge-
nerate disappointment to the patient, with higher 
morbidity and adverse events that worsen even 
more quality of life.

CONCLUSIONS

OAB score is a clinical tool with higher 
diagnostic precision than OAB symptoms alone to 
predict OAD. It is easily reproducible as is based 
on clinical parameters commonly used in the daily 
urogynecological practice.
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ABSTRACT         ARTICLE INFO______________________________________________________________     ______________________

Purpose: We present a novel AUS implantation technique using a single perineal inci-
sion for single device placement or in combination with an inflatable penile prosthesis 
(IPP). Urinary and sexual dysfunction following the management of prostate cancer 
has a significant impact on the quality of life of our patients. While there are marginal 
changes in the prosthetic devices, we strive to reduce post-operative morbidity while 
maximizing efficacy.
Materials and Methods: We retrospectively reviewed the outcomes of 6 patients who 
underwent single perineal incision placement of a virgin AUS in 2014, 3 with simulta-
neous IPP placement. In all cases, the pressure regulating balloons (PRB) were placed 
in a high sub-muscular ectopic position and the pumps were placed into a sub-dartos 
pouch through the perineal incision, which was also validated using a cadaveric model.
Results: The mean patient age was 61 (SD, 7.5 years) with mean body mass index of 
31 (SD, 5.9). The average pre-operative pad usage was 7.7 (SD 1.63) pads per day. The 
mean follow-up was 13.9 months (SD 9.45). Four out of the six patients reported uti-
lizing ≤1 pad daily at follow-up. The one patient who was not initially dry required 
downsizing of his cuff to 3.5cm; the remaining patient was lost to follow-up. There 
were no identifiable perioperative or post-operative complications.
Conclusions: We present our initial report of using a single perineal incision for AUS 
implantation with a validated sub-dartos pump location, which is safe and effective for 
implantation of an AUS as a single or double implantation in well-selected patients.

INTRODUCTION

The primary goal in the management of 
urinary incontinence and erectile dysfunction 
related to the treatment of prostate cancer is the 
improvement of long-term quality of life of our 
patients. Urinary incontinence following radical 
prostatectomy affects 3%-60% patients and may 
significantly impact quality of life (1). Sanda et al. 

found that, at 12 months following prostatectomy, 
24% of patients were using pads and 8% found it 
as a significant problem (2). The artificial urina-
ry sphincter (AUS), first introduced by Scott et al. 
in 1974, remains a mainstay in the management 
of post-prostatectomy stress urinary incontinence 
(SUI) (3). Yet, there has been continued refinement 
in the technique for implantation in an effort to 
decrease patient morbidity and discomfort.
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Traditionally, the technique for the implan-
tation of the AUS device utilizes two incisions: a 
perineal and an inguinal incision. This allows for 
bulbar urethral placement of the cuff and a retro-
pubic location for the pressure regulating balloon 
(PRB) into the space of Retzius by piercing trans-
versalis fascia (4). In 2003, Wilson et al. intro-
duced a single incision technique for placement 
of AUS through a transverse scrotal incision (5). 
Subsequently, Wilson and Delk described ‘ectopic’ 
placement of the PRB between transversalis fascia 
and rectus muscles, which would avoid potential 
problems placing the PRB in the space of Retzius 
(6). Wherein they describe ectopic placement of 
the PRB from both transverse scrotal and perine-
al approaches (6). Ectopic placement avoids the 
potential hazards of placement into a previously 
operated field or radiated retropubic space, inclu-
ding injury or obstruction to surrounding vascula-
ture or organs (intestines, bladder, ureter).

Anecdotally, placement of the control 
pump via a perineal incision can be complicated 
by pump migration within the scrotum and peri-
neum if a true sub-dartos pouch is not created. 
The failure to replicate the same placement ob-
tained either with sub-scarpal placement from an 
inguinal incision or sharp dissection from a scro-
tal incision can result in instability of the pump 
location, which may require revision to correct.

Previously, our preferred surgical approa-
ch for AUS implantation utilizes two incisions, a 
perineal incision and a counter lower abdominal 
incision. We now demonstrate the feasibility of a 
single perineal incision placement of an AUS.

MATERIALS AND METHODS

We performed a retrospective review of six 
patients with stress urinary incontinence under-
going AUS placement through a single perineal 
incision performed by a single surgeon (OLW) be-
tween June 2014 and December 2014 at MD An-
derson Cancer Center. Institutional review board 
approval was obtained for the study and informed 
consent was obtained from all patients included 
in this study. All patients underwent routine pre-
-operative evaluation including 24-hour pad test, 
urodynamics and office cystoscopy. All patients 

were virgin AUS placements; however, half (3) 
underwent simultaneous placement of inflatable 
penile prosthesis (IPP). Patients who had untreated 
inguinal hernia or prior inguinal herniorrhaphy 
were excluded, as well as those patients whose 
external inguinal rings were inaccessible due to 
anatomic distance. We utilized the 61-70cm H2O 
PRB filled with 23cc of normal saline in all pa-
tients and cuff sizes varied between 3.5-5cm.

Additionally, we utilized a cadaveric mo-
del to demonstrate the reproducibility of creating 
the sub-dartos pouch for the AUS pump through 
the perineal approach, which was identical to the 
location with traditional placement through the 
two-incision technique (Figure-1).

SURGICAL TECHNIQUE

All components of the AMS 800™ AUS 
(Minnetonka, Minnesota) device were placed 
through a single perineal incision. After place-
ment of a 12 or 14F foley catheter, a standard 
midline perineal incision is made. Dissection 
is performed down to the level of the bulbos-
pongiosus muscle followed by exposure of the 
corpus spongiosum and bulbar urethra. A Lone 
Star® retractor with blunt hooks exposes the sur-
gical field. A combination of sharp and blunt 
dissection is used to mobilize approximately a 
2cm segment of the proximal bulbar urethra cir-
cumferentially with subsequent measurement of 
the urethra with a cuff sizer.

After the urethra is sufficiently mobilized, 
our attention turns to palpating the external in-
guinal ring through the perineal incision. Once a 
finger is placed within the external inguinal ring, 
a pediatric deaver retractor retracts the anterior 
wall of the canal, and a ring forceps is advanced 
cephalad and medial to the spermatic cord spre-
ading to create a potential space between trans-
versalis fascia and rectus muscle (Figures 2a and 
b). Once this space has been created, a coated ring 
forceps is utilized to advance the PRB into the 
prepared ectopic space followed by inflation with 
23cc of injectable saline (Figure-2c). The tubing 
is occluded with hemostat. Interrupted 3-0vicryl 
sutures are placed around the entrance of the PRB 
into the ectopic space to prevent migration.



ibju | Single inciSion AUS PlAcement

357

Figure 1 - A) Standard pump placement through counter incision B) Pump placement into sub-dartos pouch through 
perineal incision into the same space.

A B

Figure 2 - A) Retractor placed into external inguinal ring through perineal incision B) Placement of ring clamp into external 
inguinal ring C) Filling of positioned PRB.

B C

Attention is turned to creating a sub-dartos 
pouch for the AUS pump. Blunt dissection is uti-
lized to deviate the tunical sac medially. The right 
hemi-scrotal skin is inverted through the perineal 
incision (Figure-3a). The internal spermatic fas-
cia is incised until the dartos fibers are visualized 
(Figure-3b). A finger is placed within this incision 
and used to bluntly create a space for the pump 
by reverting the scrotal skin (Figure-3c). The skin 
is inverted through the incision and the pump is 
placed within this space with the pump positioned 
within the pouch. Per standard, the deactivation 
button is positioned laterally (Figure-3d). The po-
sition is stabilized with a Babcock clamp.

The cuff is then placed around the urethra 
using a right angle clamp and clipped into posi-
tion. The tubing from the cuff is then passed with 
a needle passer through the bulbospongiosus mus-
cle and through the Colle’s fascia into the same 
plane as the pump tubing. The tubing length is 
planned to assure that the connections will reside 
in an inguinal location. The Quick-Connect sys-
tem is used to seal the connections. The tubing is 
tucked superiorly to an inguinal location. A suture 
is placed to assure that the tubing does not pro-
lapse into the perineum.

The bulbospongiosus is then closed in a 
running fashion, followed by Colle’s fascia and 

A
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then the perineal skin. The Babcock is then re-
moved and the device is cycled and subsequently 
deactivated.

RESULTS

A total of 6 AUS devices were placed using 
the single perineal incision technique. The etiolo-
gy of the urinary incontinence was prostate can-
cer treatment related in all cases. All six patients 
underwent radical prostatectomy (4 robotic assis-
ted and 2 radical retropubic), of which 5 were tre-
ated with radiation either as their initial treatment 
or in the post-operative salvage setting.

The average patient age was 61 (SD 7.5 ye-
ars) and average BMI 31 (SD 5.9). The average pre-
-operative pad usage was 7.7 pads daily (SD 1.63), 

24-hour pad weight was available for 4 of the pa-
tients with an associated mean 24 hour pad wei-
ght of 517.6g (SD, 605g). Four patients underwent 
urethral procedures prior to AUS implantation: 3 
patients underwent direct visualized internal ure-
throtomy for bladder neck contracture and one 
patient required buccal mucosal graft urethroplas-
ty for urethral diverticulum. Pre-operative cystos-
copy to document the stability of urethra prior to 
AUS implantation was performed in all cases. The 
average operative time was 101 minutes (SD, 27 
minutes) for the entire cohort including cases with 
simultaneous implantation of AUS and IPP; howe-
ver, the 3 patients that had AUS alone, the mean 
operative time was 81 minutes (SD, 17 minutes).

The mean follow-up for the cohort was 
13.9 months (SD 9.45). Four patients met criteria 

Figure 3 - A) and B) Dissection of internal spermatic fascia with Metzenbaum scissors C) Finger entry into sub-dartos pouch 
D) Pump location in newly created dartos pouch.

A

C

B

D
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for “socially dry” (1 pad or less per day), of whi-
ch two were wearing zero pads at last follow-up. 
There was one patient who continued to have sig-
nificant incontinence, wearing 10 pads daily after 
initial AUS placement. Of note, his pre-operative 
24-hour pad weight was 1700grams. Initially, he 
had a 5cm cuff placed and underwent downsizing 
of his cuff to 3.5cm and was recently activated. 
One patient was lost to follow-up after activation 
of his device. There were no reported perioperative 
complications by any patient over the follow-up 
period, including infections, erosions, PRB hernia-
tion or pump migration. Further no device related 
morbidity occurred in patients with simultaneous 
IPP placement, and all had satisfactorily functio-
ning IPP and AUS devices.

DISCUSSION

The AUS continues to be relevant and the 
standard management for moderate-to-severe 
post-prostatectomy stress urinary incontinence 
(3). Despite few modifications in the AMS 800 Uri-
nary Control System itself over the last decades, 
there has been advancement in our understanding 
of the function of the device as well as novel im-
plantation considerations, with the goal of mini-
mizing complications.

Wilson and Delk initially described uti-
lizing a single transverse scrotal incision to im-
plant the AUS, with ventral retraction rather 
than division of the bulbocavernosus muscle. 
They found that 66% of patients were complete-
ly dry with mean follow-up of 12 months, and 
compared this to the traditional two-incision ap-
proach and found similar continence rates (5). 
The trans-scrotal approach was initially utilized 
for revision and reimplantation cases to avoid a 
scarred perineum; however, it was adopted as a 
more efficient approach in the primary setting. 
Despite this, others have been critical of the ou-
tcomes with this technique.

Henry et al. suggested that the penoscrotal 
placement of the AUS had inferior functional ou-
tcomes compared to the originally described peri-
neal approach, which they evaluated in both pri-
mary and revision settings (7, 8). In a retrospective 
series of virgin implantations, they found that that 

7 of 25 patients (28%) with scrotal incision com-
pared to 17 of 30 patients (56.7%) with a perineal 
incision were completely dry without pad usage 
(p=0.03) (7). However, in regards to social conti-
nence, defined as wearing one pad or less daily, 
there was not a significant difference between the 
groups (7). Overall, including both initial place-
ments and revisions, there was a significant diffe-
rence in completely dry rate between the perineal 
and scrotal approaches (p=0.01) (7). In a multi-
center study including 158 patients, the perineal 
incision group was more likely to be completely 
dry than the scrotal incision group (44.1% versus 
27.4%, p=0.04) (8). The scrotal incision group was 
also more likely to require tandem cuff placement 
for continued incontinence after initial implan-
tation (10% versus 1.4%, p=0.04) (8). There was 
no difference in AUS device durability nor rates 
of complications, between the two techniques (8). 
Similarly, our preferred approach for virgin AUS 
placement is perineal to facilitate access to the 
proximal bulbar urethra.

Wilson and Delk initially described the 
ectopic placement of the PRB to avoid the risks 
associated with blind puncture of the transversa-
lis fascia and placement into the retropubic spa-
ce (6). The ectopic location is a potential space 
developed between transversalis fascia and pos-
terior rectus muscle using blunt finger dissection 
through the external inguinal ring. They described 
ectopic placement both via perineal and trans-
verse scrotal incisions without need for a second 
counter incision (6). Morey et al., also described 
ectopic submuscular placement using a Foerster 
clamp to develop the potential space (9). However, 
in their series, a scrotal counter incision was used 
for ectopic placement of the PRB, whereas we uti-
lize a single perineal incision. Further, Singla et 
al., compared the outcomes of the AUS with an 
ectopic PRB versus a PRB within the retropubic 
space (10). There were no significant differences 
in continence outcomes (88% versus 81% p=0.11), 
erosion rates (8% versus 9% p=0.66) and need for 
revisions (8% versus 13% p=0.16) in this series 
and similar rates of explantation (10).

There is a paucity of high quality eviden-
ce regarding AUS implantation; there are non-
-uniform outcome measures (both objective and 
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subjective) and definitions of continence, making 
it difficult to interpret the evidence as a who-
le (11-14). A systematic review by Van der Aa et 
al., 79% patients included were socially continent 
and 43.5% completely dry without any pads and 
a 26% reintervention rate (11). Overall, the ear-
ly results of our technique are generally consis-
tent with expected outcomes. Our primary con-
cerns were related to the comparability of the 
pump placement to standard techniques. By the 
time of activation, the sub-dartos location of the 
pump should be stabilized, especially with more 
consistent manipulation by the patient. Thus, the 
likelihood that dislocation problem would develop 
decreases with time. Assuming that the continence 
and long-term complications are similar to other 
techniques, there are several benefits of a single 
perineal incision. There is expected improvement 
in patient discomfort and bother with a single in-
cision, while saving the surgeon the need to open 
and close a second site and thus shortening the 
time of the procedure.

 The limitations of this study include the 
small sample size, the retrospective nature and 
limited follow-up regarding single perineal inci-
sion AUS implantation. Despite this, we believe 
this technique is reproducible, safe, and effecti-
ve in an appropriately selected patient. This study 
is also limited by the lack of patient satisfaction 
outcomes and comparison with standard implan-
tation techniques. The endpoint of interest is sta-
bility and functionality of the pump due to the 
mechanism of sub-Dartos pouch formation con-
sidering that the cuff and reservoir placement are 
consistent with our standard technique. Thus, the 
follow-up is sufficient to determine whether any 
substantial problems are encountered on the basis 
of this variation in technique. We will continue to 
monitor these patients to confirm that the long-
-term outcomes (e.g. continence, pump migration, 
PRB migration) are consistent with their two inci-
sion counterparts.

CONCLUSIONS

This study demonstrates the feasibility of a 
single perineal incision for AUS placement in the 
properly selected patient. Utilization of a single 

perineal incision for AUS placement is safe and 
effective. Longer follow-up will be necessary to 
confirm no pump related mechanical problems 
specifically related to this technique.
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Sonographic patterns of Peyronie’s disease in patients with 
absence of palpable plaques
_______________________________________________
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Ancona, Italy

ABSTRACT         ARTICLE INFO______________________________________________________________     ______________________

Purpose: Non-palpable isolated septal plaques of the penis are likely present in a 
significant number of patients affected by erectile dysfunction (ED) and penile pain 
without deformity or curvature. The aim of this study was to evaluate the ultrasound 
(US) patterns observed in patients investigated for ED or penile pain without curvature.
Materials and Methods: We reviewed the medical records of 386 patients who under-
went an initial colour-Doppler ultrasonography (CDU) of the penis for DE and/or penile 
pain without curvature. After satisfying inclusion criteria, 41 patients were individual-
ized. All patients had a non-palpable plaque with involvement of the penile septum. 
Three US patterns were identified: focal hyperecoic thickening of the intercavernosum 
septum (IS) with acoustic shadow (pattern 1), non-calcified thickening (isoechoic or 
slightly hyperechoic (pattern 2), and microcalcifications in the IS without associated 
acoustic shadow (pattern 3).
Results: Patients’ mean age was 51.3±16.7. ED was the predominant disorder in 73.2% 
of patients, followed by penile pain and length loss in 19.5% and 7.3% of patients, 
respectively. 32(78.1%) patients showed the pattern 1, 6 (14.6%) pattern 2, and 3 (7.3%) 
pattern 3. Plaques size varied from 3 to 13 mm. The penile hemodynamic response to 
CDU reported abnormal findings distally to the septal plaques in 20 patients (<25cm/
sec). Median left and right cavernosum artery flows measured a peak systolic velocity 
of 31cm/sec and 33 cm/sec, respectively.
Conclusions: We believe that an US study with CDU provides a way to characterize, 
localize, and deliver treatment choice in patients with Peyronie’s Disease.

INTRODUCTION

Peyronie’s Disease (PD) is defined as an 
acquired fibrosis within the tunica albuginea, 
usually causing deformity, pain and erectile dys-
function (ED) (1). The prevalence of PD in the ge-
neral male population ranges between 3 and 9% 
(2). It is considerably higher than the prevalence 
reported in the past decade, because social stig-
ma prevents many patients from seeking medical 

care. Therefore, non-palpable isolated septal pla-
ques (ISP) without deformity of the penis are not 
usually diagnosed at physical examination (3). 
Primary care physicians and urologists have re-
ported incorrect assumptions about the prevalence 
and natural history of PD which can negatively 
affect diagnosis and treatment. Imaging is often 
required to confirm the clinical diagnosis, value 
the extent of disease, and define the treatment. 
The role of ultrasound in the diagnosis of PD is 
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well proved due to the high resolution gray-scale 
imaging, alone or in combination with colour-Do-
ppler (4). Non-palpable ISP of the penis showed 
by ultrasound (US) study are likely present in a 
significant number of patients affected by ED and 
penile pain without deformity or curvature (3, 4). 
In this study, we wished to define the US patterns 
observed in patients investigated for ED or penile 
pain without curvature. 

MATERIALS AND METHODS

 Between March 2008 and September 2016, 
we retrospectively reviewed the medical records of 
386 patients who underwent an initial colour-Do-
ppler ultrasonography (CDU) of the penis for DE 
and/or non-resolving penile pain without curva-
ture. The criteria used to enrol patients were: ina-
bility to obtain or maintain sufficient penile erec-
tion < 1 year; an International Index of Erectile 
Function 5 score (IIEF5) < 21; penile pain without 
curvature or deformity < 6 months. For a standar-
dization of the clinical data, patients with a history 
of traumatic penile injury, mental disorder, abnor-
mal blood levels of sex hormones and history of 
penile deformity were excluded from our study. 
All patients were evaluated through their detai-
led history, whole blood counts, blood levels of 
sex hormones (testosterone, prolactin, luteinizing 
hormone and follicle-stimulating hormone) and 
IIEF5 questionnaires. During genital examination, 
the penis was inspected for presence/absence of 
plaques. Any penile deviation was observed in all 
patients enrolled. US study was performed with 
the patient in the supine position using a machine 
equipped with a 7-12 MHz multi-frequency line-
ar probe. All patients provided written informed 
consent before the procedure. With the penis pla-
ced toward the abdomen and transducer placed 
at the ventral surface of the root of the penis, a 
first B-mode US study was performed in trans-
versal and longitudinal planes starting at the le-
vel of the glans and moving down to the base of 
the penis. Using a 25 gauge insulin injector, 10 
micrograms of prostaglandin E1 (PGE1) was in-
jected into the left corpus cavernosum. After the 
intra-corporal injection, diameters of right and 
left cavernosum arteries were measured, and the 

peak systolic velocity (PSV) was estimated every 5 
minutes for 25 minutes (5). Less than 10% of pa-
tients required additional doses. The values used 
for different vascular status definitions were PSV 
less than 25cm/sec for arterial insufficiency and 
end-diastolic velocity (EDV) greater than 5 cm/sec 
for corporal venous-occlusive dysfunction. CDU 
was performed by an experienced sonographer 
who has been performing CDU studies on patients 
with ED for more 15 years (LD). US evaluation of 
size, location, and morphological patterns of the 
plaques were recorded. Measurement of plaques 
length and width were made in the longitudinal 
and transverse axes to calculate the total area. In 
gray-scale ultrasonography, the two corpora ca-
vernosa are homogeneous in echo structure and 
identified as two hypoechoic circular structures. 
The tunica albuginea is visualized as a linear 
hyperechoic structure covering the corpora ca-
vernosa (6). The echoes from the tunica albuginea 
are specular reflections and thus are showed with 
efficacy only when the ultrasound beam is per-
pendicular to them. Calcified penile plaques are 
usually seen as focal hyperechoic thickening of 
the tunica albuginea, showing strong echogenici-
ty with attenuation of the acoustic beam. Howe-
ver, non-calcified plaques are isoechoic or slightly 
hyperechoic compared with the surrounding tu-
nica albuginea (3, 5). Peyronie’s plaques are more 
often located on the dorsal side of the penis, but 
they can also be found ventrally or, less in other 
positions (7). A central plaque confined to inter-
cavernosum septum (IS) could contribute to loss 
of rigidity distally to the lesion, penile length loss 
or pain, and changing of the blood flow without 
evidence of deformity (8).

Statistical analysis

 Descriptive statistics for variables with a 
normal distribution, non-normal distribution, and 
categorical variables were evaluated using mean 
and standard deviation or median and interquar-
tile range, according to their distribution. The as-
sociation between US patterns and the factors as-
sociated were evaluated using the Student’s t-test 
or the Mann Whitney U test, depending or their 
distribution. Statistical analyses were performed 
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using Microsoft Excel 2010 platform. A p<0.05 
was considered to indicate statistical significance.

RESULTS

 Of the 386 patients retrospectively analy-
sed using our ultrasound database, we stored ima-
ges of 41 patients that presented penile plaques 
confined only to the IS and complete clinical data. 
Among patients excluded from the study: 331 pa-
tients did not present plaques, 5 patients presented 
plaques also in other positions, and 9 patients pre-
sented plaques confined only to the IS, but their 
data were not complete, or images were not avai-
lable for review. Patients’ age ranged from 29 to 
68 years with mean age of 51.3±16.7. The baseline 
demographics and clinical characteristics of the 41 
patients included in the study are shown in Ta-
ble-1. The interval from onset of symptoms to cli-
nical presentation was 6.8 (range 2-9) months. ED 
was the predominant disorder in 73.2% (30/41) of 
patients, followed by penile pain and length loss 
in 19.5% (8/41) and 7.3% (3/41) of patients, res-
pectively. Only 12.2% (5/41) of patients reported a 
suspicious of penile trauma during sexual activity. 
Medical history revealed presence of risk factors 
for ED: hypertension (39%), cardiovascular disea-
ses (17.1%), diabetes (9.8%), hypercholesterolemia 
(34.2%), and smoking history (39.1%). All patients 
had a non-palpable plaque and B-mode US allo-
wed the recognition of plaque with involvement 
of the penile septum. Thirty two (78.1%) patients 
showed hyperechoic thickening of the IS with 
acoustic shadow (Figure-1), 6 (14.6%) patients 
non-calcified plaques (isoechoic or slightly 
hyperechoic compared with the surrounding tu-
nica albuginea; Figure-2), and Figure-3 (7.3%) 
patients microcalcifications in the IS without 
associated acoustic shadow (Figure-3). Plaques 
size varied from 3 to 13 mm in maximum dia-
meter. The penile hemodynamic response to in-
tracavernosum PGE1 injection reported abnor-
mal findings distally to the ISP in 20 patients 
(<25cm/sec). Median left and right cavernosum 
artery flows measured a PSV of 31cm/sec (range 
17-80) and 33 cm/sec (range 15-80), respecti-
vely. The management of twenty-five patients 
included a conservative treatment with oral me-

dication: phosphodiesterase-5 inhibitor (34.2%), 
vitamin E (22%) and pentoxifylline (4.9%). The 
other sixteen patients underwent intralesional 
injections with steroids (14.7%) and verapamil 
(24.4%). None of the patients has been subjected 
to surgical treatment.

DISCUSSION

 As a connective tissue disorder of penile 
tunica albuginea, PD commonly causes deformity 
and shortening of the penis often associated with 
ED (9). Moreover, it is the most frequent cause of 
penile pain (6). Although first observed in 1561 by 
Fallopius and Vesalius, it was not until 1743 that 
the disease was fully described by de la Peyronie 
(10). Over 270 years after the first description, the 
exact pathophysiology remains still uncertain (1-
3). PD is thought to arise from microvascular trau-
ma during sexual intercourse. In response to such 
trauma, inflammatory cells (macrophages, neutro-
phils, mast cells) release inflammatory mediators 
and collagenases. In this early phase of PD, inflam-
mation and edema irritate nerve endings, thereby 
producing pain. Subsequently, in the chronic pha-
se of PD, the process of plaque formation impairs 
the erectile tissue often resulting in ED, length loss 
and deformity of the penis (11, 12). The diagnosis 
of PD is based on: medical history, physical exa-
mination, photographic images as well as US ima-
ging modalities with or without CDU, computed 
tomography (CT) and nuclear magnetic resonance 
(MRI) (13). Recently, a validated questionnaire was 
developed to help the diagnosis and evaluation of 
the gravity of PD, known as the Peyronie’s Disea-
se Questionnaire (PDQ). The PDQ is a 15-question 
tool to assess the presence, progression, and se-
verity of symptoms in patients with PD (14). The 
role of imaging is to detect impalpable plaques 
and determine their dimensions. MRI is superior 
to US for superior contrast resolution in assessing 
non-calcified plaques. On MRI the plaques appear 
as hypo-intense areas of thickening in the tunica 
albuginea on both T1-weighted and T2-weighted 
sequences (5, 15, 16). Hauck E et al. (17) observed 
that MRI provides a detailed evaluation of peni-
le anatomy, an accurate presentation of irregula-
rities of tunica albuginea, as well as deformities 
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Table 1 - Distribution of clinical characteristics and ultrasonography patterns in patients affected by Peyronie’s Disease with 
plaques confined to intercavernosus septum.

US patterns

Patients characteristics
Hyperechoic 

thickening with AS
(n:32)

Isoechoic thickening
(n:6)

Hyperechoic thickening 
without AS

(n:3)
P

Age (years), median (range) 55.5 (45-63) 54.3 (29-68) 54.5 (48-61) NS

Plaques size (mm), median (range) 7.9 (3-13) 8 (5-12) 7.6 (6-10) NS

BMI (kg/m2), mean±SD 25.7±4.3 24.7±3.9 25.4±4.9 NS

Tobacco, n (%) NS

Never 19 (59.4) 4 (66.7) 2 (66.7)

Former 5(15.6) 0 1 (33.3)

Current 8 (25) 2(33.3) 0

Hypertension, n (%) 12 (37.5) 3 (50) 1 (33.3) <0.001

Cardiovascular diseases, n (%) 7 (21.9) 0 0 <0.001

Diabetes, n (%) 4 (12.5) 0 0 <0.001

Hypercholesterolemia,  n (%) 9 (28.1) 3 (50) 2 (66.7) <0.002

Clinical symptoms, n (%) <0.001

Erectile dysfunction 26 (81.3) 2 (33.3) 2 (66.7)

Penile pain 4 (12.5) 4 (66.7) 0

Penile length loss 2 (6.2) 0 1 (33.3)

Penile CDU findings, n (%) <0.001

Mean PSV > 25 cm/sec 14 (43.8) 4 (66.7) 3 (100)

Mean PSV < 25 cm/sec 18 (56.2) 2 (33.3) 0

Mean EDV > 5 cm/sec 2 (6.2) 0 0

Mean EDV < 5 cm/sec 30 (93.8) 6 (100) 3 (100)

Treatments for PD, n (%) <0.001

Phosphodiesterase-5 inhibitor 14 (43.8) 0 0

Vitamin E 2 (6.2) 4 (66.7) 3 (100)

Pentoxyfilline 2 (6.2) 0 0

I.I. with steroids 6 (18.8) 0 0

I.I. with verapamil 8 (25) 2 (33.3) 0

US= ultrasonography; AS=acoustic shadow; BMI=body mass index; NS= not significant; CDU= color-Doppler ultrasound; PD= Peyronie’s disease; I.I= intralesional 
injections.
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Figure 3 - Transverse US image obtained along the ventral aspect of the penis shows microcalcifications of the intercavernosus 
septum without associated acoustic shadow (white arrow).

Figure 1 - Longitudinal (A) and transverse (B) US images obtained along the ventral aspect of the penis show a hyperechoic 
thickening of the intercavernosus septum with acoustic shadow (white arrows).

Figure 2 - Longitudinal US image obtained along the ventral aspect of the penis shows a slightly hyperechoic thickening of 
the intercavernosus septum without acoustic shadow (white arrow).

A B
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of corporal bodies. On US, plaques calcification 
are better showed than on MRI with a detection 
rate of 100% (6). Calcifications are signal-free on 
MRI, but the use of gadolinium perifocal contrast 
enhancement can make inflammatory reactions in 
and around the calcified plaques (16). However, 
penile calcifications are not uncommon inciden-
tal finding on CT of the pelvis (18). Ultrasonogra-
phy has been observed to be the method of choice 
because it is cost-effective and can define both 
morphological patterns and hemodynamic status 
of the corpora cavernosa (19). This study shows 
that non-palpable ISP of the penis identified by 
US are likely present in a significant number of 
patients who experience ED, pain or length loss 
of the penis without evidence of penile deformity 
or curvature. We evaluated the US patterns in at-
tempt to identify the different stages of the disease 
and the lesions’ characteristics. Three distinct US 
patterns were observed, which correspond to di-
fferent stages of PD. Penile plaques have usually 
been demonstrated as hyperechoic thickening of 
the IS with acoustic shadow (76.2%). Detection of 
plaque calcifications is associated with stabiliza-
tion of the disease and provides information useful 
to select patients for lithotripsy therapy. Acoustic 
shadowing produced by extensive calcification of 
the plaques can reduce visibility of associated pa-
thological changes of the corpora cavernosa (20). 
In accordance with several authors, we showed 
that isoechoic plaques are rare and characterized 
by focal thickening of the IS tissue (11). This form 
of presentation is found in the initial stages of 
the disease when the fibrosis is confined and the 
interstitial edema predominant (12). The isolated 
thickening and fibrosis of the septum represent the 
most challenging aspect of the disease, because it 
is more difficult to be identified on US study.  The 
differential diagnosis includes the following con-
ditions: cavernosum fibrosis secondary to local 
trauma, chronic inflammation, benign or malig-
nant tumors (21). In particular, the epithelioid sar-
coma of the penis is a rare disease that may express 
as focal lesion and can mimic PD (22). Finally, we 
described the US pattern of hyperchoic lesions in 
the IS without associated thickening and acoustic 
shadow. This pattern is reflective of a calcification 
process before solid plaque formation. However, 

microcalcifications can be occasionally identi-
fied also in regions in which the tunica albuginea 
is not thickened (6). Correlation between plaque 
enhancement characteristics and natural history 
of PD has been demonstrated by Bekos et al. (23). 
They observed that the density of echogenic areas 
and presence of acoustic shadows are predictors 
of disease’s stability. Other authors don’t confirm 
these results and to date, the natural history and 
mechanism of ISP remains undefined (8, 12). Bella 
et al. (24) reported that the IS acts as an inner su-
pporting frame, resisting dorsal and ventral ben-
ding forces during tumescence. A trauma during 
intercourse causes pressure on the connection of 
IS, causing delamination of the septal fibers at the 
point of insertion. Devine et al. (25) showed that a 
repetitive trauma during intercourse might result 
in delamination between the layers of the IS and 
microvascular injury, which causes haemorrha-
ge into the intralaminar space. The final results 
are production of fibroblasts and inflammatory 
mediators, and accumulation of collagen at the 
site of the injury. After plaque evaluation, a CDU 
study should be done, and erectile response of 
the patients should be evaluated. CDU of the ca-
vernosum arteries gives information on penile 
blood flows, which is useful in planning medi-
cal or surgical treatments (15). Moreover, with 
the power mode, one can find hyper-perfusion 
around the plaques as a sign of inflammation in 
the active state of the disease (26). Lue et al. (27) 
reported a strong correlation between CDU re-
sults and clinical outcomes. The presence of IS 
fibrosis and tunical thickening were associated 
with decreased ability to have intercourse. As ED 
occurs in 30% in patients affected by PD (8, 12), 
however, penile vascular disease was common 
in our study (48.8%) because it was supported 
by the presence of cardiovascular risk factors in 
most of our patients. 

CONCLUSIONS

 Multiple therapies have been offered for 
the management of PD, their efficacy is uncertain 
because numerous trials have lacked to demonstra-
te favourite findings. Because no single treatment 
is appropriate for everyone, it is critical to make 
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an exact diagnosis prior to treatment, and factors 
such as plaque size, location, stability and ultras-
tructural alterations associated with the disease, 
should be determined prior to instituting any form 
of therapy. US has been shown to be a method of 
choice because it is cost-effective, painless, non-
-invasive, has no negative side effects and can 
define both ultrastructural patterns and corporal 
hemodynamic status. This US stratification may 
help therapeutic decisions making.

ABBREvIATIONS

PD = Peyronie’s Disease
ED = Erectile dysfunction
ISP = Isolated septal plaques
US = Ultrasound
CDU = Colour-Doppler ultrasonography
IIEF5 = International Index of Erectile Function 
5 score
PGE1 = Prostaglandin E1
PSV = Peak systolic velocity
EDV = End-diastolic velocity
IS = Intercavernosum septum
CT = Computed tomography
MRI = Nuclear magnetic resonance
PDQ = Peyronie’s Disease Questionnaire
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Transperitoneal laparoscopic pyeloplasty in children: does 
upper urinary tract anomalies affect surgical outcomes?
_______________________________________________
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ABSTRACT         ARTICLE INFO______________________________________________________________     ______________________

INTRODUCTION

Laparoscopic treatment of patients with ure-
teropelvic junction obstruction (UPJO) gained popu-
larity in the last 20 years after the first cases were 
reported in the literature in 1993 for adults (1, 2) and 
in 1995 for children (3). However, although providing 

similar functional outcomes compared to open sur-
gery (1, 4), and bringing the advantages of minimally 
invasive procedures (5), this approach requires ad-
vanced intra-corporeal operative skills and a longer 
learning curve when compared to open surgery (6).

Moreover, UPJO associated with complex 
anatomical anomalies such as horseshoe kidney 
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Objective: To assess the feasibility and outcomes of laparoscopic pyeloplasty in chil-
dren with complex ureteropelvic junction obstruction (UPJO) and compare to children 
with iso-lated UPJO without associated urinary tract abnormalities.
Material and Methods: Medical records of 82 consecutive children submitted to trans-
peri-toneal laparoscopic pyeloplasty in a 12-year period were reviewed. Eleven cases 
were con-sidered complex, consisting of atypical anatomy including horseshoe kid-
neys in 6 patients, pelvic kidneys in 3 patients, and a duplex collecting system in 2 
patients. Patients were di-vided into 2 groups: normal anatomy (group 1) and complex 
cases (group 2). Demographics, perioperative data, outcomes and complications were 
recorded and analyzed.
Results: Mean age was 8.9 years (0.5-17.9) for group 1 and 5.9 years (0.5-17.2) for 
group 2, p=0.08. The median operative time was 200 minutes (180-230) for group 
1 and 203 minutes (120-300) for group 2, p=0.15. Major complications (Clavien ≥3) 
were 4 (5.6%) in group 1 and 1 (6.3%) in group 2, p=0.52. No deaths or early post-
operative complications such as: urinoma or urinary leakage or bleeding, occurred. 
The success rate for radiologic improvement and flank pain improvement was com-
parable between the two groups. Re-garding hydronephrosis, significant improve-
ment was present in 62 patients (93.4%) of group 1 and 10 cases (90.9%) of group 2, 
p=0.99. The median hospital stay was 4 days (IQR 3-4) for group 1 and 4.8 days (IQR 
3-6) for group 2, p=0.27.
Conclusions: Transperitoneal laparoscopic pyeloplasty is feasible and effective for the 
management of UPJO associated with renal or urinary tract anomalies.
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(HSK), pelvic kidney (PK) and a duplex collecting 
system poses an additional challenge for the laparos-
copic approach. Results of laparoscopic pyeloplasty 
in these settings are limited in the literature and data 
derive from small case series (7-9).

 The aim of our study was to assess the fe-
asibility and surgical outcomes of transabdominal 
laparoscopic pyeloplasty in children with complex 
UPJO compared to children with isolated UPJO 
(without associated urinary tract abnormalities).

MATERIAL AND METHODS

 A retrospective review of all pediatric la-
paroscopic pyeloplasties performed at our institu-
tion from November 2004 to November 2015 was 
performed. Data were retrieved from electronic 
and paper patient charts and operative reports. 
Institutional Review Board was granted and all 
data was handled by staff physicians with patient 
care responsibilities.

 Between 2004 and 2016, 82 consecutive 
children were diagnosed with UPJO and submit-
ted to transperitoneal laparoscopic pyeloplasty, 
medical records of these children were reviewed. 
The following surgical indications were conside-
red for patients with UPJO: signs of kidney dama-
ge including impaired differential renal function 
<40% and/or features indicating poor drainage 
function like T1/2 >20 minutes after the adminis-
tration of furosemide, and a plateau or ascending 
pattern of the excretion curve (10); associated 
symptoms and complications related to UPJO like 
ipsilateral flank pain, lithiasis, hypertension and 
hematuria. Eleven cases were considered com-
plex, consisting of atypical anatomy including 
HSK in 6 patients, PK in 3 patients, and a duplex 
collecting system in 2 patients. Patients were di-
vided into 2 groups: normal anatomy (group 1) 
and complex cases (group 2).

 Demographics and clinical data evaluated 
included age, gender, laterality and presentation. 
Perioperative and surgical outcomes included 
operative time, surgical complications, length of 
hospital stay and symptoms, renal function and 
hydronephrosis improvement. Surgical compli-
cations were classified according to the Clavien-
-Dindo classification (11) adapted to children.

 Postoperative renal evaluation was perfor-
med with ultrasound, diuretic renogram with die-
thylenetriaminepentaacetic acid (DTPA) or both at 
the discretion of the attending physician. Hydro-
nephrosis on ultrasound was graded according to 
the Society for Fetal Urology (SFU) Grading scale 
(11). Ultrasonographic improvement was accep-
ted as a decrease of at least one SFU grade and/
or reduction of at least 7 millimeters in the an-
teroposterior diameter of the renal pelvis. DTPA 
excretory curve and half-time clearance impro-
vement were analyzed for patients with pre and 
postoperative renograms (12). Improvement was 
considered as a change of pattern to a non-obs-
tructive curve and/or a DTPA clearance half-time 
shorter than 20 minutes. Radiologic improvement 
was assessed either with ultrasonography and/or 
renogram. First post-op renal US was performed 
after 2-3 months after removal of the stent or the 
nephrostomy tube, every 6 months in the first 
year and then annually. Renal scans (DTPA) were 
performed 6 months after surgery and then repe-
ated at each surgeon discretion if necessary. We 
have considered success of the treatment after 6 
months of surgery (after US; DTPA) with resolu-
tion of symptoms, and if the improvement was 
sustained in the following studies until the last 
follow-up of each patient.

Surgical Technique
 For the normal anatomy cases (group 1) 

and for the two cases of duplicated collecting sys-
tem, an open access was established through the 
umbilicus; a 10-mm (5-mm in some cases) port 
was inserted and insufflation was maintained at 
10-12 mmHg. Then two 5-mm (3-mm in some ca-
ses) trocars were inserted under vision in the ip-
silateral midclavicular line: one midway between 
the anterior superior iliac spine and the umbilicus, 
and the other two centimeters below the rib cage.

 In HSK and PK cases, an open access was 
also established through the umbilicus with 5 or 
10-mm port inserted and insufflation maintained 
at 10-12 mmHg. Additional 2 ports of 3-5-mm 
were used triangulated based on the position of 
the ureteropelvic junction (usually more medial 
and caudally located). The decision for port size 
selection in both groups was made at each surge-
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on discretion and was based mainly on patient 
age and weight.

 The method of resection and re-anastomo-
sis (dismembered) of the UPJ was performed as 
previously described by Anderson and Hynes in 
their original publication (13) through the lapa-
roscopy approach. A transperitoneal approach was 
performed in all patients. The UPJO anastomosis 
was done in all cases with a 5.0 multifilament 
polyglactin absorbable with continuous running 
suture and a trans-anastomotic stent. A double-
-J stent (4 to 6 Fr) was placed in an anterograde 
fashion right after the posterior suture line was 
fashioned. In four cases, the stent was not placed 
in a antegrade manner due to not passage through 
the uretero-vesical junction. Of these, 3 patients 
belonged to group 1: two required a retrograde 
double-J placement and in one a nephrostomy 
tube was inserted. One case with a HSK (group 2) 
had a nephrostomy tube performed (6Fr) for urine 
drainage. Nephrostomy tube in these cases were 
fashioned with insertion of a multi-fenestrated fe-
eding tube, 1.5cm above the suture line fixated by 
a 4.0 chromic purse suture and exteriorized throu-
gh the flank. The catheter usually remained 5-7 
days after surgery and was removed in the clinic 
when no urine output through it was observed.

 A Foley catheter was left indwelling for 
24-hours in all cases. Prophylactic antibiotics 
were administered by a single preoperative dose of 
50 mg/kg cefazolin. Trimethoprim or cephalexin 
was administered until stent removal (two to four 
weeks after the procedure).

RESULTS

 For the analysis in this cohort, we con-
sidered only primary laparoscopic pyeloplasties. 
There were no significant differences in gender 
and age between groups. Overall, predominant 
gender was male 62% (44/71) of group 1 and 
73% (8/11) of group 2, p=0.73. Laparoscopic 
pyeloplasty was performed with a mean age of 
8.9 years (range 0.5 to 17.9 years) for group 1 
and 5.9 years (range 0.5 to 17.2y) for group 2, 
p=0.08. Mean weight in group 1 was 35.7Kg 
(range 9-92Kg) and in group 2 was 27.3 (range 
12.2-55Kg), p=0.18 (Table-1A).

 Laterality and presentation are shown in 
Table-1B. In group 1, 20 cases (28.2%) were right 
sided and 51 (71.8%) were left sided. In group 2, 
3 (27%) were right sided and 8 (73%) were left 
sided, p=0.99. No bilateral cases were present 
in this series. Preoperative flank pain was more 
common in the regular anatomy group with 40 
patients (56.3%) presenting with this symptom, 
compared to only 3 cases in the complex group 
(27.2%), p=0.27. Forty-five percent of the patients 
in the complex group presented with prenatally 
diagnosed hydronephrosis which was higher than 
the normal anatomy group (28.2%) (Table-1B).

 The median operative (skin incision to clo-
sure) was 200 minutes (IQR 180-230) for group 
1 and 203 minutes (range 120-300) for group 2, 
p=0.15 (Table-1C). Blood transfusion and conver-
sion to open surgery was not required.

 The surgical findings included crossing 
vessels in 30 patients (42.3%) for group 1 and 3 
children for group 2 (27.2%), p=0.46. None in both 
groups required conversion to open surgery be-
cause of technical difficulties. In the complex ana-
tomy group, crossing vessels were found only in 
horseshoe kidneys (50%; 3/6 patients). No crossing 
vessels were observed for pelvic or duplex kidneys.

 Total complications (Clavien ≥1) were 14 
(19.7%) for group 1 and 4 (36.3%) in group 2, 
p=0.71. Major complications (Clavien ≥3) were 4 
(5.6%) in group 1 and 1 (6.3%) in group 2, p=0.52. 
The major complications on group 1 were: 2 obs-
tructions right after the removal of the double-J, 
needing insertion of another stent and re-pyelo-
plasty posteriorly; 1 stent that migrated on the 
10th PO day and had to be exchanged; 1 case of 
a nephrostomy tube with impaired drainage of 
urine requiring a double-J catheter on the 7th 
day after surgery. On the group 2 a patient with 
horseshoe kidney had a pyelonephritis 5 days 
after surgery with a mal-functioning nephros-
tomy tube. After IV hydration and introduction 
of antibiotics, a double-J catheter was inserted, 
and the nephrostomy tube removed.  No deaths 
or early postoperative complications such as: 
urinoma or urinary leakage, bleeding, omental 
hernia occurred (Table-1C).

The success rate for radiologic improvement 
and flank pain improvement was comparable 
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between the two groups. Radiological improvement 
(either seen at the renal scan and/or US), was 
present in 62 (92.5%) of valid cases in group 1 
and 10 (90.9%) in group 2, p=0.99. For flank pain, 
success rate was 97.5% for primary and 100% for 
complex cases. The median hospital stay was 4 
days (IQR 3-4) for group 1 and 4.8 days (IQR 3-6) 
for group 2, p=0.27 (Table-1C).

 Regarding specifically the complex ca-
ses, more than half were symptomatic (6/11; 
55%) and the others had hydronephrosis asso-
ciated with worsening of pyelocalyceal dilata-
tion on ultrasound and reduced renal function. 
UPJO associated with anatomic anomaly was 
diagnosed preoperatively (HSK in 6 patients, PK 
in 3 patients, and a duplex collecting system in 

Table 1A - Baseline: Demographic data.

Group 1 (normal) n=71 Group 2 (anomalous) n=11 p value

Age (years)
Mean 8.9 (±5.2) 5.9 (±5.6) 0.08

weight (Kg)
Mean 35.7 (±19.9) 27.3 (±13.3) 0.18

Sex (%)
Male 44 (62) 8 (73)

0.73
Female 27 (38) 3 (27)

Table 1B - Clinical data.

Group 1 (normal) Group 2 (anomalous) p value

Laterality (%)
Right Side 20 (28.2) 3 (27) 0.99
Left Side 51 (71.8) 8 (73)

Presentation (%)
Symptomatic 53 (74.6) 6 (55)

0.27
Asymptomatic 18 (25.4) 5 (45)

Table 1C - Operative Time, crossing vessels, hospital stay, complications, clinical and radiologic improvement.

Group 1 (normal) Group 2 (anomalous) p value

Operative Time (min)
Median (IQR) 200 (180-230) 203 (120-300) 0.15

Crossing vessels (%)
 Cases 30 (42.3%) 3  (27.2%) 0.46

Hospital Stay (days)
Median (IQR) 4 (3-4) 4 (3-6) 0.27

Major Complications (%)
Clavien ≥III 4 (5.6) 1 (6.3) 0.52

Radiologic Improvement (%)
Present 62/67 (92.5) 10/11 (90.9) 0.99

DTPA improvement (%)
Present 48/54 (88.9) 8/11 (72.7) 0.17

Symptoms Improvement (%)
Present 58/71 (82.1) 10/11 (90.9) 0.67
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2 patients). Figures 1, 2 and 3 show examples of 
surgical findings in children with UPJO associa-
ted with horseshoe, duplex and pelvic kidney, 
respectively. For group 2, mean preoperative di-
fferential renal function, t1/2 and SFU grading 
hydronephrosis score were 37%, 40.9 min. and 
3.4, respectively.

 Mean surgical time was 203 min. (range 
120-300). After a mean follow-up of 51 months 
(range 4-116), all children were asymptomatic 
and have improved the ultrasound parameters. 
All patients (except one) have improved the pat-
tern of the DTPA curve to a non-obstructive pat-
tern postoperatively (Supplementary Table-1).

Figure 1 - Horseshoe kidney in a six-year-old boy (A) and in a four-year-old boy (B).

Figure 3 - Transperitoneal aspect of a Pelvic Kidney 
in a one-year-old boy. 

Presentation of crossing vessels (Cv) on the anterior aspect of proximal ureter (Ur); Renal Pelvis (P); Lower Pole (LP), of the kidney (Isthmus).

A B

Figure 2 – Duplicated collecting system in a nine-
year-old girl.

Pyelography (A); Laparoscopic view (B). Presentation of UPJO of the lower moiety; 
proximal ureter (Ur); Renal Pelvis (P).

Presentation of proximal ureter (Ur); Renal pelvis (P)

A

B
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Supplementary Table-1.

Complex 

cases

Anomaly Age at 

operation 

(mos)

Gender Symptoms Side Preop

SFU (US) 

Grade

APD

Preop

DTPA

OR time

(min.)

Symptom

Resolution

Postop

SFU (US)

Grade

APD

Postop

DTPA

Follow-up

(mos)

1 Horseshoe 

Kidney

6 M HDN 

antenatal

L - IV

- 35mm

- T>40min

- IV

207 Yes N/A - T 23min

- III

17

2 Duplex 

Kidney

55 F HDN R - IV

- 40mm

- T 28min

- III

210 Yes - II

- 11mm

- T 21min

- II

32

3 Pelvic 

Kidney

16 M ITU L - III

- 22mm

- T>40min

- IV

300 Yes - II

- 15mm

- 6min

- II

82

4 Horseshoe 

Kidney

55 M HDN L - III

- 18mm

- T>40min

- III

180 Yes - III

- 15mm

- 5min

- I

36

5 Pelvic 

Kidney

38 M ITU R - IV

- 85mm

- T>40min

- IV

150 Yes - III

- 73mm

- T>40min

- IV

116

6 Horseshoe 

Kidney

52 M HDN L - IV

- 50mm

- T>40min

- IV

120 Yes - II

- 23mm

- T 32min

- III

40

7 Horseshoe 

Kidney

207 M Pain L - III

- 34mm

- T 21min

- III

200 Yes - II

- 24mm

- T 12min

- II

78

8 Horseshoe 

Kidney

27 F HDN 

antenatal

R - IV

- 48mm

- T>40min

- IV

270 Yes - III

-10mm

- T 8 min

- II

104

9 Horseshoe 

Kidney

84 M UTI L - III

- 29mm

- T>40min

- IV

210 Yes - II

- 26mm

- T 15min

- III

29

10 Pelvic 

Kidney

195 M Pain L - III

- 58mm

- T>40min

- IV

150 Yes - III

- 42mm

-  T 7min

-  II

28

11 Duplex 

Kidney

44 F Pain L - II

- 22mm

- T>40min

- IV

240 Yes - I

- 9mm

N/A 4

HDN = Hydronephrosis; mos: months; SFU = Society of Fetal Urology; US = Ultrasonographic; APD = Anteroposterior diameter; OR = Operative; N/A = Not available

DISCUSSION

 Laparoscopic treatment for UPJO proved 
to be a safe and successful method, and has equal 
success rates in comparison to the open pyeloplasty 
with less morbidity (4). Rarely, UPJO might be asso-
ciated with other congenital urinary tract anomalies 
such as a duplicated collecting system, HSK or PK 
which could require more wariness when perfor-
med laparoscopically. Previous studies in the adult 
population already showed good results in patients 

submitted to laparoscopic correction of UPJO asso-
ciated with other kidney anomalies (14, 15). Here 
we present our experience, with the transperito-
neal laparoscopic approach to treat all surgically 
indicated UPJO cases associated with the exis-
tence of an upper urinary tract anomaly in chil-
dren. We believe that this kind of approach can 
bring us a several number of advantages such 
as: the inherent lower morbidity of a minimally 
invasive procedure; an excellent global vision of 
the atypical anatomy like aberrant vessels and 
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abnormal ureteral position; and a comparable 
operative time with laparoscopic pyeloplasty in 
regular anatomy kidneys.

 In our study, we presented the surgical tre-
atment of UPJO in a variety of associated conge-
nital anatomical anomalies. Horseshoe kidney is 
usually associated with some contributing factors 
to UPJO such as a high insertion of the ureter into 
the renal pelvis, abnormal ureteral course anterior 
to the isthmus and anomalous blood supply to the 
kidney (16, 17). Shadpour et al. showed a success 
rate of 93.3% (using DTPA exam) in the treatment 
of a cohort of fifteen patients with horseshoe kid-
ney and they found eight kidneys (53.3%) with 
anterior crossing vessels (18). In parallel, we sho-
wed six cases with UPJO associated with horseshoe 
kidneys and found three out of six (50%) with the 
presence of a crossing vessel (Figure-1). The trans-
peritoneal laparoscopic approach specifically for 
HSK can make the procedure easier after proper 
identification and careful dissection of possible 
anomalous vessels (Figure-1). The medially and 
anteriorly position of the UPJ typically facilitate 
the dissection and suture after these vessels are 
properly identified. The presence and position of 
these vessels might be prevented and anticipated 
by a MR urography pre-operatively (8). However, 
this could imply an additional general anesthesia 
to perform this image study in children.

 Ureteral duplication with UPJO is a rare 
anomaly and surgical treatment for UPJO in du-
plex kidneys has rarely been reported in small 
series (9, 19, 20). It is important to study preope-
ratively and differ partial from complete duplex 
systems and to exclude coexistent urologic ano-
malies, especially vesicoureteral reflux and urete-
rocele.  In the two cases reported in this paper, a 
retrograde pyelography was performed at the same 
time of the surgical intervention to confirm the 
diagnosis (Figure-2). In this kind of anomaly, the 
transabdominal technique has also been proved 
useful. After correct identification of the anatomy, 
the type of anastomosis can be decided based on 
the individualized characteristic of each case.

 The incidence of UPJO in pelvic kidneys 
is relatively high and estimated at 22-37% (21). 
Pelvic kidneys have abnormal migration and ro-
tation leading to abnormal vascularization and in 

some cases to high insertion of the ureter. Muller 
et al. published their experience in the treatment 
of 5 cases of UJPO in pelvic kidneys with lapa-
roscopic approach with no morbidity and durable 
success rate (7) comparable with open approach 
series (22). In our study, we present three cases 
with complete resolution of symptoms with mini-
mally invasive access (Figure-3).

 The limitation of our study is that it is a 
retrospective case series. Furthermore, reconstruc-
tive laparoscopic procedures like pyeloplasties im-
pose a steep learning curve that cannot be easily 
surpassed by low-volume centers specially when 
dealing with complex cases. This issue could be 
overcome with the use of robotic surgery, which 
allows more dexterity for complex and delicate 
sutures like the UPJ anastomosis. Nevertheless, 
due the high financial burden, unfortunately this 
is not a medical resource available for all, and our 
unit does not have access to robotic surgery.

 However, our series along with the other 
small reported series showed that transperitoneal 
laparoscopic pyeloplasty is a safe procedure with 
good results, minimal morbidity and no long-term 
complications, even in cases of congenital asso-
ciated anatomical abnormalities.

CONCLUSIONS

 Our data shows that in children with ano-
malous kidneys, transperitoneal laparoscopic pyelo-
plasty is a safe procedure with good results, minimal 
morbidity and no long-term complications. Surgical 
and clinical outcomes are no different from children 
with UPJO but without associated anomalies sub-
mitted to primary laparoscopic pyeloplasty.

ABBREvIATIONS

UPJO = Ureteropelvic junction obstruction
HSK = Horseshoe kidney
PK = Pelvic kidney
DTPA = Diethylenetriaminepentaacetic acid
SFU = Society for Fetal Urology
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ABSTRACT         ARTICLE INFO______________________________________________________________     ______________________
Purpose: To identify which independent variable would be strong predictor of febrile 
urinary tract infection (UTI) in children and adolescents with overactive bladder.
Materials and Methods: A search was made of the institute’s database for all patients 
diagnosed with overactive bladder over the preceding four years. Children and adoles-
cents under 18 years of age with overactive bladder and no neurological or anatomi-
cal alterations of the lower urinary tract were included in the study. The independent 
variables were: sex, age, ethnicity (Brazilians of African descendence/others), the pres-
ence of urinary urgency, daytime incontinence, enuresis, frequent urination, infrequent 
voiding (≤3 voids/day), nocturia, holding maneuvers, straining to void, intermittent 
urinary flow, constipation and encopresis. An analysis was conducted to identify pa-
tients with febrile UTI and subsequently determine predictors of this condition. Uni-
variate and multivariate analyses were performed.
Results: Overall, 326 patients (214 girls/112 boys) were evaluated.  The mean age of the 
patients was 7.7±3.19 years (± standard deviation). The incidence of febrile UTI was 
39.2%. Being female and infrequent voiding were factors significantly associated with 
febrile UTI, both in the univariate and multivariate analyses.
Conclusions: These results show that being female and infrequent voiding constituted 
significant risk factors for a diagnosis of febrile UTI in these children.

INTRODUCTION

Lower urinary tract symptoms (LUTS) in 
children are characterized by urgency to void, 
daytime incontinence, holding maneuvers and 
an increase or decrease in the frequency of uri-
nation in the absence of any neurological disease 
or anatomical abnormality of the lower urinary 
tract (1). Daytime incontinence is a common fin-
ding in children, with a reported prevalence rate 
of 6% in 7-year old girls (2). As well as the fre-

quency of these symptoms, LUTS also represent a 
common cause of urinary tract infection (UTI) in 
toilet-trained children, which, in addition to the 
accompanying bothersome symptoms, may also 
result in renal scarring, hypertension and dimini-
shed renal function (3-5).

 Some risk factors for UTI have already 
been identified, including sex, ethnicity, vesi-
coureteral reflux, neurogenic bladder, phimosis, 
anatomical abnormalities of the lower urinary 
tract, constipation and the presence of LUTS (6, 
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7). Some LUTS such as urinary retention, eleva-
ted residual urine volume, infrequent voiding and 
voiding postponement have been reported to be 
associated with UTI (8-11). Overactive bladder is 
the most common lower urinary tract disorder; 
however, its association with UTI remains to be 
clarified. The objectives of the present study were 
to evaluate the incidence of UTIs in children with 
isolated overactive bladder and identify the possi-
ble predictors of UTI.

MATERIALS AND METHODS

 This is a cross-sectional study of children 
and adolescents diagnosed with urinary urgency 
as defined by the International Children’s Conti-
nence Society (ICCS). A search was made in the 
institute’s database for all patients diagnosed with 
LUTS over the preceding four years. A structured 
questionnaire on urinary symptoms, the Dysfunc-
tional Voiding Scoring System (DVSS) and the 
Rome III questionnaire for constipation were com-
pleted for each child. A history of UTI was inves-
tigated by asking the children’s caregivers about 
any sudden appearance of fever or symptoms such 
as incontinence, dysuria, urinary urgency and 
frequent urination. Any findings of >105 colony-
-forming units (CFU)/mL in cultures from urina-
ry samples collected by catheter in small children 
and from midstream urine specimens in older 
ones were taken into consideration. Only the ca-
ses of UTI confirmed by culture were considered 
for inclusion in the sub-analysis of infection. All 
children diagnosed with a UTI were treated with a 
course of antibiotics of 5-7 days in the absence of 
fever or 10-14 days if fever was present. Urgency 
was considered indicative of an overactive bladder 
only if no UTI was present.

 Children and adolescents under 18 years 
of age with urinary urgency and no neurological 
disease or anatomical abnormality of the lower 
urinary tract, with post-void residual urine vo-
lume <10% of the expected bladder capacity as 
shown by ultrasound, and a bell-shaped or tower-
-shaped urinary flow curve were admitted to the 
study. Consequently, patients with dysfunctional 
voiding, in whom the urinary flow curve pattern is 
staccato, were excluded from the study, with only 

those with an isolated overactive bladder being 
included. In addition, children whose medical re-
cords lacked sufficient data were also excluded.

 The independent variables consisted of 
sex (male/female), the presence of daytime incon-
tinence, nocturnal enuresis (at least twice a week), 
frequent urination, infrequent voiding (≤3 voids/
day), nocturia, holding maneuvers, straining to 
void, intermittent urinary flow, vaginal dischar-
ge, constipation and encopresis. Constipation was 
diagnosed by the presence of less than three bowel 
movements per week with abdominal pain and 
straining at defecation. Encopresis was defined as 
the involuntary leakage of stool in children over 
four years of age (12). Vaginal discharge was de-
termined as being present if reported in the ques-
tionnaire, with no laboratory examination being 
performed for confirmation of diagnosis. The de-
pendent variable was the presence of febrile UTI.

 A univariate analysis was performed 
to evaluate factors predictive of febrile urina-
ry tract infection. The chi-square test was used 
in the bivariate analysis, with any variable that 
achieved statistical significance (p<0.02) then 
being included in the multivariate analysis. Sta-
tistical significance at the multivariate analysis 
was defined as p<0.05.

The internal review board of the Escola 
Bahiana de Medicina approved the study protocol.

RESULTS

 A total of 326 children (214 girls/112 boys) 
with a mean age of 7.7±3.19 years (± standard de-
viation [SD]) (range 2-16 years) were admitted to 
the study. Six children under three years of age 
were included because they had a UTI and clear 
symptoms of urinary urgency. In this study, the 
presence of symptoms that have often been asso-
ciated with UTIs was confirmed, including holding 
maneuvers (73.9%), seen in patients with postpo-
nement behavior, enuresis (68.9%), urge inconti-
nence (85%) and constipation (76.5%). Although 
vaginal discharge and infrequent voiding have 
been frequently reported as being associated with 
UTIs, the rate of vaginal discharge in the present 
sample was no higher than 28% (56/202 girls) and 
the rate of infrequent voiding was as low as 12% 
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(38/323 boys and girls). Table-1 shows the dis-
tribution of the LUTS found in the sample. The 
incidence of febrile UTI was 39.2%.

 As shown in Table-2, infrequent voiding 
(p=0.05) and being female (p=0.03) were found 
to represent risk factors for febrile UTIs. Many of 
the children experienced symptoms that are very 
common in lower urinary tract dysfunction such 
as dysfunctional voiding, frequent urination, su-

prapubic pain and constipation; however, no sta-
tistically significant association was found betwe-
en those symptoms and febrile UTI.

 Being female and infrequent voiding were 
factors that remained significantly associated 
with febrile UTI in the multivariate analysis and 
are therefore considered to constitute independent 
risk factors for this condition (Table-3).

DISCUSSION

 In this study, being female and infrequent 
voiding were found to constitute independent risk 
factors for febrile UTI. The association between 

UTI and sex has been reported previously (13). 
The rate of UTI in the first three months of life 
has been reported as 7.5% in girls, 2.4% in cir-
cumcised boys and 20.1% in uncircumcised boys. 
In the first year of life, UTIs are more common in 
boys (3.7%) compared to girls (2%). In pre-puber-
tal girls and boys, the incidence of UTIs is 3% and 
1%, respectively (13). Recent reviews have repor-
ted findings of E. coli in 96% of girls and in 89% 

of boys presenting with a UTI. Other infections 
commonly present include, in decreasing order of 
frequency, Klebsiella, Proteus, Enterococcus and 
Pseudomonas (13, 14).

 Infrequent voiding was shown to be a 
risk factor for febrile UTI both in the univariate 
and multivariate analyses, and can be regar-
ded as an independent predictor. This symptom 
could lead to the development of a UTI by fa-
cilitating the accumulation of residual urine, a 
known risk factor for urinary infection.  Girls 
are more likely to postpone voiding compared 
to boys and this may explain the finding of sex 
as an independent predictor of febrile UTI; ne-

Table 1 - Distribution of lower urinary tract symptoms in the sample population.

Symptoms Present Absent

n % n %

Holding maneuvers 229 73.9 81 26.1

Enuresis 226 68.9 101 30.8

Suprapubic pain 183 58.5 130 41.5

Urge incontinence 278 85 49 15

Urinary frequency 176 55 144 45

Urinary incontinence 148 46 174 54

Constipation 202 76.5 62 23.5

Nocturia 94 29 230 71

Stress incontinence 88 27.3 234 72.7

Giggle incontinence 102 32.1 216 67.9

Vaginal discharge 56 27.7 146 72.3

Straining to void 101 31.1 224 68.9

Curtsy sign 81 37.5 135 62.5

Infrequent voiding 38 11.8 285 88.2
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vertheless, voiding postponement as a risk fac-
tor failed to reach statistical significance.

 Some factors did not correlate positive-
ly with a febrile UTI although they had been 
expected to do so. These included vaginal dis-
charge, holding maneuvers and constipation. 
Vaginal discharge, the so-called nonspecific 
vulvovaginitis, has been linked to inadequate 
personal hygiene, particularly following de-

fecation. Vulvovaginitis is often associated 
with LUTS. Despite this apparent association, 
no studies reporting this finding in children 
with LUTS were identified. The present study 
was unable to confirm whether the vaginal dis-
charge was of bacterial or fungal origin, since 
no laboratory tests or culture were performed; 
therefore, these data must be interpreted with 
extreme caution.

Table 2 - Factors associated with febrile urinary tract infection in patients with overactive bladder: univariate analysis.

Factors

Urinary tract 
infection

No urinary tract 
infection p-value OR 95%CI

n % n %
Sex Male 32 34.8 60 65.2 0.031 1.801 1.080-3.003

Female 97 49 101 51

Enuresis Yes 88 53 109 55.3 0.900 1.063 0.649-1.742

No 41 43.2 54 56.8

Holding maneuvers Yes 96 46.6 110 53.4 0.097 1.641 0.940-2.864

No 25 34.7 47 65.3

Nocturia Yes 32 40 48 60 0.429 0.800 0.474-1.351

No 114 54.5 95 45.5

Straining to void Yes 46 49.5 47 50.5 0.208 1.385 0.844-2.272

No 82 41.4 116 58.6

Urinary incontinence Yes 63 47 71 53 0.476 1.215 0.762-1.937

No 65 42.2 89 57.8

Infrequent voiding Yes 22 59.5 15 40.5 0.050 2.073 1.027-4.186

No 104 41.4 147 58.6

Frequent urination Yes 63 41.7 88 58.3 0.283 0.760 0.476-1.214

No 65 48.5 69 51.5

Suprapubic pain Yes 78 47 88 53 0.223 1.359 0.838-2.204

No 45 39.5 69 60.5

Vaginal discharge Yes 28 51.9 26 48.1 0.748 1.143 0.607-2.151

No 65 48.5 69 51.5

Curtsy sign Yes 43 55.8 34 44 0.113 1.610 0.909-2.852

No 55 44 70 56

Encopresis Yes 4 28.6 101 71.4 0.259 0.432 0.129-1.447

No 63 48.1 68 51.9

Constipation Yes 85 46.2 99 53.8 0.742 1.159 0.607-1.751

No 20 42.6 27 58.4

Ethnicity African 
descent

70 45.2 46 54.1 1.0 1.030 0.605-1.751

Other 39 45.9 85 54.8

OR = odds ratio; 95%CI = 95% confidence interval.



ibju | Risk FactoRs FoR URinaRy tRact inFection in childRen with URinaRy URgency

382

 The incidence of UTI in children with 
overactive bladder may be higher in those who 
usually perform holding maneuvers to postpone 
voiding compared to those who do not use these 
maneuvers (2, 15). In the present study, the asso-
ciation between the practice of holding maneu-
vers and UTI did not achieve statistical significan-
ce (p=0.097; OR = 1.64; 95%CI: 0.940 - 2.864). 
Holding maneuvers could redirect urine from the 
urethra into the bladder, increasing urinary sta-
sis and predisposing the child to recurrent UTI. 
Straining to void can lead to hypertrophy of the 
bladder wall and decreased perfusion of the de-
trusor (15), which could lead to a reduction of the 
specific factors in the bladder that protect against 
UTI. Nevertheless, no statistically significant asso-
ciation was found between this symptom and UTI 
in the present study.

 A strong association has been reported 
in the literature between constipation and LUTS. 
In fact, constipation must be considered as three 
different entities: constipation alone, encopresis 
alone and both conditions together. Some investi-
gators have already linked dysfunctional voiding 
with constipation (p<0.05) (12). This link has been 
widely studied, with previous studies showing a 
higher incidence of bowel dysfunction, including 
constipation (39%), in patients with dysfunctional 
voiding (12). Interestingly, constipation was not 
found to be a predictor of UTI in the present sam-
ple. In children with encopresis, severe urinary ur-
gency has often been reported, with the condition 
often disappearing following initiation of anticho-
linergic therapy even before the urgency has fully 
subsided (16, 17). The relationship between fecal 
and urinary retention is well known; therefore, in 
patients with LUTS, constipation could play a role 
in the rate of UTI.

 There are some limitations associated with 
this study, since it may be underpowered for some 

parts of the analysis. The urine culture results con-
firming the presence of a UTI were not available in 
all cases, with undocumented information provi-
ded by the child’s parents being used in such cases. 
Therefore, some errors in the diagnosis of UTI may 
have occurred in the study. Since the Rome III cri-
teria were used to diagnose constipation, the data 
on this symptom must be evaluated with caution.

CONCLUSIONS

 Being female and infrequent voiding were 
found to constitute important risk factors for fe-
brile UTI in children with overactive bladder. In 
children with these risk factors, LUTS should be 
treated aggressively.  In addition, these children 
need to be monitored more closely and may bene-
fit from prophylactic antibiotic treatment.
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ABSTRACT         ARTICLE INFO______________________________________________________________     ______________________

Introduction: The appropriate closure of the urinary bladder is important to many uro-
logic procedures to avoid the formation of fistulas and strictures by excessive fibrosis. 
This paper presents the alterations in the bladder healing process of rats after the topi-
cal use of Copaiba oil (Copaifera reticulata).
Material and Methods: Ten male Wistar rats were used and randomly divided into two 
groups: Control group (CG): injected 1ml/kg of saline solution on the suture line; and 
Copaiba group (CpG): 0.63ml/kg of copaiba oil applied to the suture line. Euthanasia 
was performed on the seventh day after surgery. The criteria observed were adherences 
formation, histopathological modifications and stereology for collagen.
Results: Both groups showed adhesions to the bladder, with no statistically significant 
difference (p=0.1481). The microscopic evaluation revealed a trend to more severe 
acute inflammation process on the CpG, but there was statistical difference only in the 
giant cells reaction (p=0.0472) and vascular proliferation (p=0.0472). The stereology 
showed no difference.
Conclusion: The copaiba oil modified the healing process, improving the quantity of 
giant cells and vascular proliferation, but not interfered in the collagen physiology.

INTRODUCTION

The appropriate closure of the urinary bla-
dder is important to many urologic procedures to 
avoid the formation of fistulas and strictures by 
excessive fibrosis (1). Although healing occurs si-
milarly in different tissues, some organs have their 
peculiarities. In the case of the urinary bladder, 
scarring may be impaired by the presence of uri-
ne (2). Although when compared with healing of 
the intestines, the bladder has a faster healing rate 
and tensile strength gain (3).

 Regenerative medicine has been trying 
alternatives to common suture threads to impro-

ve the rapid regeneration of the bladder, such as 
adhesives and barbed sutures (4). In addition, 
the use of medicinal plants in bladder healing 
has shown interesting results in experimental 
research (5, 6).

 The copaiba oil (Copaifera sp.) is a native 
Amazonic herb and has many proprieties descri-
bed such as anti-inflammatory, antibiotic, wound 
healing and anti-neoplastic (7). The majority of 
these were already scientifically described in ex-
perimental and clinical research, but none of that 
research tested this oil on the bladder healing 
process. To develop knowledge about the poten-
tial benefits of this plant, we evaluated the use 
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of copaiba oil in the healing process of the uri-
nary bladder in rats by macro- and microscopic 
analysis, regarding the formation of adherences, 
histopathological characteristics and stereology for 
collagen. This paper presents the alterations on the 
infl ammatory response and collagens physiology 
in the bladder healing process of rats after the to-
pical use of copaiba oil (Copaifera reticulata).

MATERIAL AND METHODS

Animals
 Ten male Wistar rats (Rattus norvegicus), 

weighing between 200g and 250g, were used in 
this study. The animals were housed in steel ca-
ges, cleaned twice a week, and put in a control-
led environment with a temperature of 22±2ºC, 
with adequate humidity and artifi cial light in a 
photoperiod of 12/12 hours. Water and food were 
offered ad libitum throughout the study. The ex-
perimental procedures started only after the ap-
proval of this research by the Ethics Committee 
in Animal’s Use from the Pará State University by 
the protocol 25/2015.

Experimental design
 Rats were randomly divided into two 

groups, with fi ve animals each. Groups were esta-
blished as follows: Control group (cystotomy was 

performed followed by suture and the injection of 
1mg/kg of saline solution directly on the suture. 
N: 5) and Copaiba group (cystotomy was perfor-
med followed by suture and the injection of 1mg/
kg of copaiba oil directly on the suture. N: 5).

Copaiba oil
 The Copaiba Oil was obtained commer-

cially from Amazon Oil©. The oil was extracted in 
the city of Itaituba, Brazil and was certifi ed by 
a chemical engineer. Its composition was 45% of 
β-caryophyllene.

Surgery procedure

 The animals were anesthetized by intra-
peritoneal injection of ketamine (70mg/kg) and 
xylazine (10mg/kg). Then, the rats were put in su-
pine position on a surgical board. The trichotomy 
and antisepsis of the lower third of the abdomi-
nal region were performed and a median incision 
of 2cm made to expose the bladder (Figure-1A). 
Then, an 1cm cystotomy was performed and su-
tured with 4-0 Polydioxanone - PDS© (Figure-1B). 
For the cystotomy instead of incising the serosa, 
muscular and mucosa at one time, we divided this 
step into two stages, reserving an incision only for 
the mucosa. Immediately following, either the sa-
line solution or copaiba oil were injected, depen-

Figure 1 – Urinary bladder before (A) and after the cystotomy and suture with PDS© (B).

A B
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ding on the group. Then, all the animals had their 
abdominal wall closed with 4-0 nylon in conti-
nuous suture for the muscle-aponeurotic plane 
and separated for the skin.

Macroscopic analysis
 On the seventh day after surgery, the rats 

were euthanized by an overdose of halothane by 
inhalation. Then, the macroscopic analysis began 
with inspection of the abdominal scar and verifi-
cation of presence or absence of infection in the 
cavity. With the abdominal wall opened, we pro-
ceeded to evaluate adhesion formation, using the 
Nair score (8) (Table-1).

Microscopic analysis
 After total cystectomy, the bladder was fi-

xed in 10% formalin by 48h and the suture threa-
ds were removed. The piece was cleaved into three 
parts, contemplating the border, center and inci-
sion of the bladder. The tissues were dehydrated, 
diaphanized in xylol and parafinized. Then, the 
tissues were cut into 5μm sections at 250μm inter-
vals, mounted on slides and stained with hemato-
xylin/eosin and Masson’s trichrome stains.

 The criteria observed were acute in-
flammation, necrosis, foreign-body giant cell 
reaction, re-epithelialization and vascular pro-
liferation in hematoxylin/eosin stain. Fibro-

blast and collagen growth was estimated in the 
Masson’s trichrome stain. Each item was gra-
ded from 1 to 4, as follows: 1- absent; 2- mild; 
3- moderate; 4- intense.

Stereology
 Five sections stained with Masson’s tri-

chrome were randomly analyzed from each bla-
dder. In each section, five fields were analyzed, 
totaling 15 fields per bladder. The analyzed 
fields were digitized to a final magnification of 
x100 using a video camera coupled to a light 
microscope.

 The volumetric density of the collagen 
fibers and muscle fibers in the muscular layer 
was analyzed by overlaying the M-42 grid sys-
tem on the computed morphological image of 
the slides. The volumetric density was the re-
lative density taken up by fibers in the tissue 
under examination. The stereological method 
determined quantitatively the parameters of the 
anatomical structural based on the two-dimen-
sional thin sections, in three dimensions.

The equation Vv= 
____

 x100%    
Ps
Pp  was used 

to calculate the volume density of the collagen 
fibers, where: Vv=volumetric density, Ps=the 
number of structure points studied (collagen) 
and Pp=the number of possible test points (42 
in this case).

Statistical analysis

 The statistical analysis was made in the 
software Bioestat© 5.3. The Mann-Whitney test 
was used, with p <0.05 as the criterion for sig-
nificance for all statistical comparisons.

RESULTS

Macroscopic analysis
 There was no infection on the abdomi-

nal surgical wound in either group. In both the 
control and copaiba groups, we observed adhe-
sion to the bladder with the omentum and the 
abdominal wall, with no statistically significant 
difference (p=0.1481). The categories of adhe-
sions following the Nair Score found in each 
group are described in Table-2.

Table 1 - Nair score (Nair; Bath and Aurora, 1974).

Score Morphological finds

0 Absence of adhesions

1
Single band of adhesions, between viscera, or from 

one viscus to abdominal wall

2
Two bands, either between viscera of rom viscera to 

abdominal wall

3
More than two bands, between viscera, or viscera 
to abdominal wall, or whole of intestines forming a 

mass without being adherent to abdominal wall

4 Viscera directly adherent to abdominal wall, 
irrespective of number and extent of adhesive bands
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Microscopic analysis
 From the histopathological parameters 

analyzed, the only differences identifi ed between 
the groups were the giant cells reaction (p=0.0472) 
and vascular proliferation (p=0.472) (Figure-2). 
The statistical analysis of histological parameters, 
as well as the p value for each variable, is summa-
rized in Table-3.

Stereology
 In the histological sections, we observed 

no differences between the groups (p=0.615) (Fi-
gure-3). The fi bers volumetric density in both 
groups is listed on Table-4.

DISCUSSION

 The search for ways to improve the hea-
ling process and reduce its side effects dates to the 

Hippocratic era; at present, there is no therapeutic 
method to fully control the harmful effects of the 
wound healing process. The search for new drugs 
should be encouraged for better control of wound 
infl ammation, which in many cases causes surgi-
cal complications.

 We know that the use of copaiba in the pe-
ritoneal cavity forms adherences because copaiba 
oil has a corrosive effect (9). However, there was 
no difference between the groups regarding the 
formation of adherences. This data disagree with 
other study that used copaiba oil directly on the 
peritoneal cavity, which caused the copaiba group 
to develop greater adherences (10). This probably 
occurred because the dosage of copaiba oil in our 
study was lower and concentrated in the bladder.

 Regarding the microscopic analysis, the 
copaiba oil modifi ed the healing process when 
compared with saline solution. The copaiba group 
showed statistically different results in the quan-
tity of giant cells and vascular proliferation. The 
giant cells are activated macrophages which play 
an important role in modulating the infl ammation 
process, performing down-regulation and protec-
ting the tissue (11).

 On the other hand, the higher vascular 
proliferation reinforces the idea that copaiba in-
creases local infl ammation, since the factors for 
vascular proliferation are mainly released by ac-
tivated macrophages (12). Those data suggest that 
the topical administration of copaiba oil may have 

Table 2 - Categories of adhesion according the Nair score in 
both groups.

Control Group Copaiba Group

Rat 1 1 2

Rat 2 2 1

Rat 3 1 1

Rat 4 1 2

Rat 5 1 2

Mann-Whitney test, p=0.1481

Figure 2 – Histopathological slide of a rat urinary bladder from both the control (A) and copaiba (B) group. Note the vascular 
congestion and proliferation (black arrows) and the giant cell reaction (red arrow). Hematoxylin/Eosin stain 20x.

A B
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Table 3 - Statistical analysis of histological parameters by the Mann-whitney test with the rank-sums of which group and the p value.

Histological variables Control Group rank-sum Copaiba group rank-sum p

Acute inflammation 20.5 34.5 0.143

Necrosis 22.5 32.5 0.296

Giant cells reaction 18 37 0.047*

Fibroblasts 25 30 0.601

Collagen 30 25 0.601

Re-epithelialization 23 32 0.347

Vascular proliferation 18 37 0.047*

* significant statistical difference

Figure 3 – Histopathological slide of a rat urinary bladder from both the control (A) and copaiba (B) group. Note the collagen 
fibers (black arrow) and the vascular proliferation (red arrows). Masson's trichrome stain 20x.

BA

Table 4 - volumetric density in percentage (vv%) of collagen in the bladder of control and copaiba groups.

Control Group Copaiba Group

Mean 39 41

Standard deviation 6.38 6.34

Standard error 2.85 2.83

Minimum 29 31

Maximum 43 49

Mann-Whitney test, p=0.615
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enhanced the inflammation due to its corrosive 
nature, which increased the inflammatory phase 
of healing and delayed the beginning of the proli-
ferative phase.

 The results might be different if the co-
paiba oil was administrated by gavage. Yaso-
jima et al. (13) showed that the oral adminis-
tration of copaiba modulates the inflammatory 
response and improves wound healing in abdo-
minal wall defects.

 In relation to the amount of collagen fi-
bers, other studies showed that copaiba oil may 
improve the organization of those fibers in bone 
regeneration when topically applied, which was 
not observed in our results (14). Besides having a 
trending to have more collagen than the control 
group, there was not statistical difference in the 
total amount, as well as occurred in the quantity 
of fibroblasts. Then, in this study the copaiba oil 
did not enhance healing.

CONCLUSIONS

 We conclude that the copaiba oil modi-
fied the healing process improving the quantity 
of giant cells and vascular proliferation, but not 
interfered in the collagen physiology.
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ABSTRACT         ARTICLE INFO______________________________________________________________     ______________________

A rare condition in itself, acquired hemophilia A, seldom presents as isolated gross he-
maturia. It is a serious condition with a high mortality rate and thus clinical suspicion 
followed by prompt diagnosis is imperative (1). In fact, only 8 cases of such presen-
tation of this condition have been reported thus far in the literature. Of these, none 
describe the initial presentation of hematuria with the inciting event of a kidney stone. 
We present a case of a 67-year-old man with signs and symptoms of nephrolithiasis 
accompanied by profuse hematuria, who was subsequently found to have developed 
expression of factor VIII inhibitor leading to acquired hemophilia A.

CASE REPORT

 A 67-year-old man was transferred to our 
hospital, a large academic medical center, for work-
-up of persistent gross hematuria. The patient first 
presented to his local hospital eight days prior with 
the complaint of gross hematuria and left flank 
pain. A computed tomography (CT) scan was obtai-
ned, revealing an obstructing 2-3 mm left uretero-
pelvic junction (UPJ) stone and associated hydro-
nephrosis. Physical exam also showed a fever of 
102F. Urologic evaluation was not available so he 

was subsequently transferred to a different outside 
hospital for management, where he was admitted 
to the medical intensive care unit (MICU) and taken 
to the operating room (OR) for ureteral stent place-
ment. A retrograde pyelogram was normal without 
filling defects, however urine from his left urete-
ral orifice was noted to be bloody and there was 
a hydronephrotic drip reported. A postoperative 
abdominal and pelvic CT with and without con-
trast showed clot in the left collecting system and 
hydronephrosis with a 3 mm lower pole stone. His 
hematuria persisted, though his vital signs and he-
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moglobin were stable. He was ultimately discharged 
home on hospital day 5 with an indwelling Foley 
catheter and plans to follow-up with his primary 
urologist. He returned to his primary urologist se-
veral days later with persistent gross hematuria and 
passing clots through his Foley catheter, for which 
continuous bladder irrigation (CBI) therapy was ini-
tiated. His hemoglobin was noted to have fallen to 
8.6mg/dL from 10.8mg/dL in the past week. At this 
time, he was transferred to our hospital for further 
work up and management.

 Notable past medical history for this pa-
tient includes acute lymphocytic leukemia (ALL) 
diagnosed 4 years prior to this current admission, 
for which he received an allo-stem cell transplant. 
He subsequently developed graft versus host dise-
ase (GVHD), but otherwise did well and maintai-
ned his immunosuppression on mycophenolate and 
prednisone without any issues. Labs on presenta-
tion were normal except for hemoglobin of 8.5mg/
dL and PTT of 98 (normal range 25 - 35 seconds). 
His WBC was 6.2, platelet count was 217, creatinine 
was 1.05 mg/dL, PT was 15.4 (normal range 12 - 15 
seconds) and INR was 1.2. Given his elevated PTT 
the Hematology service was consulted. They orde-
red further blood work that demonstrated normal 
fibrinogen and thrombin time levels. On mixing 
studies, he was found to have a Factor 8 inhibitor 
level of 384 (normal range 0.0 - 0.4).

 Our patient was subsequently diagnosed 
with acquired hemophilia A and transferred to the 
hematology service for further management. He 
continued on CBI and conservative management 
for his hematuria. Therapy was initiated with Novo-
7 and FEIBA (activated prothrombin complex con-
centrate or aPCC, dosed at 70 units/kg) daily until 
resolution of hematuria, and five weekly doses of 
Rituximab. During his hospitalization, he required 
one transfusion of pRBCs. His hematuria improved 
enough that his CBI was stopped and then his Fo-
ley catheter was removed. He was discharged home 
with continued follow-up and infusions per the He-
matology team.

DISCUSSION

 Acquired hemophilia A represents a rare 
diagnosis with an incidence of about 1/1,000,000 

and mortality rates as high as 1/5 (1-3). Presenta-
tion is varied and the condition is often misdiag-
nosed until a thorough hematologic evaluation 
takes place. An early indicator and finding that 
should prompt hematologic referral is the finding 
of an isolated elevated PTT. Autoimmune hemo-
philia is caused by inhibitory auto-antibodies 
against a coagulation factor, most often factor 
8 (4). An associated illness such as malignancy, 
auto-immune diseases, or certain medications are 
only involved half of the time; the remaining ca-
ses are idiopathic. This makes the diagnosis even 
more challenging.

 The initial clinical presentation for acqui-
red hemophilia is usually easy bruising and soft 
tissue bleeding. Retroperitoneal bleeding has also 
been described as an initial presentation; these 
cases have high mortality rates as the diagnosis 
is usually missed and the bleeding is difficult to 
control (3). In our case, after further questioning, 
our patient did reveal that he bit the inside of his 
mouth before the gross hematuria episode and this 
took a week to heal. He also recently had a nevus 
removed from his forearm and this bled for about 
a week as well.

 Acquired hemophilia presenting as gross 
hematuria is not altogether unheard of, as de-
monstrated by two case reports in the literature. 
Shander et al. describe an 82-year-old male who 
presented with 8 days of gross hematuria. On fur-
ther work up, he was determined to have acquired 
hemophilia A with subsequent spontaneous he-
morrhage of a previously identified renal cyst (5). 
Similarly, Hosier et al. report the case of a 54-ye-
ar-old female who presented with gross hematuria 
and was later diagnosed with acquired hemophilia 
A. In this case, however, the inciting cause of ble-
eding was not identified and it was assumed to be 
secondary to spontaneous hemorrhage (6). A third 
case describes gross hematuria in a 60-year-old 
male with congenital hemophilia A rather than 
acquired hemophilia A, however the case is no-
table because the genitourinary hemorrhage was 
so profound that a cystectomy with ileal conduit 
was eventually required (7). Urolithiasis has not 
previously been reported as the inciting cause of 
hematuria in acquired hemophilia A, as was the 
case in the patient described above.
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 Various agents have been used to acutely 
treat this disorder with success mostly related to 
the severity of the bleed. Patients with low auto-
-antibody titers may be treated with human fac-
tor VIII concentrate and DDAVP (1-deamino-8-D-
-arginine vasopressin) whereas patients with high 
titers are usually treated with aPCC (FEIBA) (8). 
In their review of fourteen patients with acqui-
red hemophilia over 8 years, Holme et al. describe 
their success using FEIBA, NovoSeven, corticos-
teroids, and/or cyclophosphamide. Two of their 
patients had no response to treatment, six had 
a partial response, and the remainder were suc-
cessfully treated (1). Importantly, they noted that 
some of the cohort required procedures and these 
patients were effectively treated with FEIBA peri-
-operatively without any bleeding complications. 
In a larger retrospective review, Lak et al described 
their experience with 34 patients diagnosed with 
acquired hemophilia A. Over 79% of their patients 
experienced complete response to treatment. The 
median time of treatment was 4 months. Seven of 
their patients required surgical procedures and all 
were effectively treated without any intraoperative 
bleeding complications. Two of their patients died, 
one from bleeding and one from their underlying 
disease (2).

CONCLUSION

Acquired hemophilia A is a rare bleeding 
disorder that may present as gross hematuria, with 
or without an inciting factor such as urolithiasis. 
This diagnosis should be suspected in the setting of 
an isolated prolonged PTT. Prompt recognition and 
treatment can be lifesaving.
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Bilateral testicular torsion in an adolescent: a case with 
challenging diagnosis
_______________________________________________
L. Lorenzo 1, E. Martínez-Cuenca 1, E. Broseta 1
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ABSTRACT         ARTICLE INFO______________________________________________________________     ______________________

Bilateral testicular torsion is a very uncommon emergency, with a challenging dif-
ferential diagnosis. We describe the case of a 15-year-old patient with a left testicular 
torsion of 48 hours of duration and a sudden onset of right scrotum pain during his 
stay at the emergency area. Bilateral testicular torsion was diagnosed after repeat 
physical examination and doppler ultrasound, which had been normal for right testis 
in a first evaluation. Surgical exploration was performed with orchiectomy in left testis 
and fixation in right testis. In previous literature, there are reported bilateral torsion 
only in four adolescents and five adults. With this case, we demonstrate that bilateral 
spermatic cord torsion may be easily overlooked in a patient with acute scrotum and 
we emphasize the importance of bilateral exploration in testicular torsion.

INTRODUCTION

The incidence of testicular torsion in pa-
tients under 25 years of age is estimated at around 
1 per 4000 (1). However, bilateral testicular tor-
sion is an extremely rare entity. In this report, we 
present a particular case of early metachronous 
bilateral testicular torsion in an adolescent and we 
also carry out a literature review of this particular 
condition in adolescents and adults.

CASE REPORT

A 15-year-old patient was admitted to our 
emergency department (E.D.) with a left hemi-
-scrotal pain, tenderness and swelling of 48 hours 

of duration. The pain was associated to nausea, 
one episode of vomiting and fever (37.4ºC). There 
was no previous history of trauma or lower urina-
ry tract symptoms. Moreover, the patient denied 
any similar episodes or right scrotal pain at that 
moment. On physical examination, left scrotum 
was very swollen, highly erythematous and tender 
on palpation, which made the assessment of its 
contents very difficult. Right testis evaluation was 
normal. White blood count was 16.300 per micro-
liter and urinalysis was normal. Color doppler ul-
trasound revealed a twisted left cord, absent vas-
cular flow, heterogeneous testicular structure and 
reactive hydrocele in left scrotum. Right testicular 
sonography was completely normal, with presence 
of a standard vascular flow (Figure-1).
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DISCUSSION

Testicular torsion is a surgical emergency 
with a common presentation in two age groups: 
adolescents and neonates (1). The vast majority of 

With the diagnosis of non-salvageable 
left testicular torsion, we decided to carry out a 
delayed orchiectomy. However, two hours later, 
while the patient was in the observation ward 
receiving analgesic treatment, he presented a 
sudden right testis pain. At physical re-evalu-
ation, right testicle was lying transversely and 
retracted, without inflammatory signs but pain-
ful on palpation. Therefore, we repeated the ul-
trasound study, finding absence of vascular flow 
at the right testicle, with no additional changes 
in the left testicle.

The patient underwent immediate surgi-
cal exploration through a bilateral scrotal inci-
sion. First of all, we observed a 360º clockwise 
intravaginal torsion of the right testis, which 
presented a bluish coloration. Once detorsed, the 
testicle recovered a normal coloration and, ac-
cordingly, testis was fixed. Thereafter, we explo-
red the left hemiscrotum observing a 720º torsed 
testis with necrotic appearance. Coloration sli-
ghtly improved with detorsion but after waiting 
for 30 minutes, the testicle was considered non-
viable, and a left orchiectomy was performed 
(Figure-2). A “bell clapper deformity” was obser-
ved on both testicles at the moment of surgical 
exploration. Pathological examination showed 
hemorrhagic necrosis of the testicle.

One year after surgery, doppler ultra-
sound showed a right testicle with normal size 
(volume 14.8cc), echogenicity and vasculariza-
tion (Figure-3). Serum sex hormone levels were 
within normal ranges.

Figure 1 - Doppler ultrasound in the initial evaluation. a) right testis. b) left testis.

1a 1b

Figure 2 - After bilateral detorsion, right testis recovered 
a normal coloration, in contrast of left testis with 
established necrosis.
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described cases for bilateral torsion were seen in 
neonates (2). Conversely, in adolescents and adults 
there are very few reported cases in the literature 
(four cases in adolescents (3-6) and five (7-11) in 
adults). Osada et al. (3) reported, in 1985, the first 
case of simultaneous bilateral testicular torsion in 
adolescent (12 years old), and Wasnick et al. (7) in 
1985, the first case of bilateral torsion in an adult 
(24 years old).

The main peculiarity of our own case is 
that symptoms, physical examination and ultra-
sound imaging remarkably changed three hours 
after the initial evaluation. The two most impor-
tant factors determining testicular damage are the 
time from the onset of symptoms and the degree 
of twisting of the cord. Tryfonas et al. (12) found 
absent or severely atrophied testis in all cases with 
torsion of more than 360º and symptoms duration 
beyond 24 hours. Similar results reported Wright 
(13), with either orchiectomy or atrophy in the 
follow-up in all patients with a 24-hour duration 
torsion. Based on this, when the patient came into 
the E.D. and was diagnosed of protracted unila-
teral torsion, we decided to perform an elective 
orchiectomy. However, the therapeutic approach 
suddenly changed with the diagnosis of bilateral 
testicular torsion, in order to prevent androgen 
deficiency and further infertility.

During surgical exploration, we observed 
that our patient presented a bilateral intravaginal 

torsion. There are two types of testicular torsion: 
intravaginal and extravaginal. Extravaginal tor-
sion is mainly seen in neonates. During prenatal/
neonatal period, it is common the presence of an 
undeveloped attachment of the tunica vagina-
lis to the scrotal wall, which explains the higher 
incidence of bilateral torsion in this age. As the 
child grows, the tunic attachments strengthen, re-
ducing the likelihood of this type of torsion af-
ter the neonatal period (1). On the other hand, in 
older children and adults, the predominant type 
of torsion is intravaginal, in which is frequent to 
find anatomic abnormalities in the tunica vagina-
lis, mainly the “bell clapper anomaly”. In normal 
development, the tunica vaginalis surrounds the 
testicle except where the testicle attaches to the 
epididymis and the posterior scrotal wall. Thus, 
the posterior region of testicle is firmly attached 
to the scrotum. By contrast, in the “bell clapper 
anomaly”, the attachment of the tunica vagina-
lis to the testicle is inappropriately high, thus the 
spermatic cord can rotate within it and that can 
lead to an intravaginal torsion. This anatomical 
variant often is bilateral, which would explain our 
case and it permits to select those patients with 
an increased risk of bilateral torsion. Martin and 
Rushton (14) observed a negligible prevalence of 
contralateral “bell clapper deformity” in boys with 
previous unilateral neonatal torsion, however, in 
adolescents with testicular torsion, they found this 

Figure 3 - Ultrasound image one year after surgery. Right testis preserves a normal volume (14.8cc) and echogenicity.
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deformity in the contralateral testicle in the ma-
jority of cases.

Finally, this report allows to emphasize 
that bilateral torsion presentation can be misle-
ading and overlooked, which implies a careful 
physical examination of the contralateral testicle. 
Moreover, in cases of intravaginal torsion with as-
sociated “bell clapper deformity”, a contralateral 
testicular fixation could be justified.
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ABSTRACT         ARTICLE INFO______________________________________________________________     ______________________

Tuberculous prostatitis is a rare and often overlooked entity that may mimic prostatic 
adenocarcinoma on imaging exams, especially multiparametric magnetic resonance 
imaging (MRI) of the prostate. Detection of a prostatic abscess is a clue to the correct 
diagnosis.

CASE PRESENTATION

A 73-year-old man with progressive lower 
urinary tract symptoms for five months was re-
ferred to our service for evaluation of prostatic 
enlargement. During this period, he was using in-
dwelling bladder catheter. He denied any known 
epidemiological history or respiratory symptoms.

 PSA levels were 6.54ng/mL and digital 
rectal examination showed a diffusely enlarged 
prostate without focal nodulations. He was sub-
mitted to prostatic multiparametric MRI to exclude 
a concomitant neoplasia that demonstrated an 
enlarged prostate (Figure-1) with increased vas-
cularization on perfusion map (Figure-2). A small 

nodule of abnormal diffusion restriction in the 
left posterior mid-third of the transition zone, 
with intense peripheral post-contrast enhance-
ment and a liquefied center was also identified, 
suggestive of a microabscess (Figure-3). Despite 
the focal lesion, final PI-RADS score was 2 (a 
score used to predict the risk of malignancy 
on multiparametric MRI-(1)), indicating low 
probability of a significant prostatic neoplasia. 
Ultrasound-guided biopsy was performed after 
multiparametric MRI due to PSA levels, includ-
ing a targeted biopsy on the area described.

 The histopathological analysis of the frag-
ments on the targeted area (suggestive of abscess) 
evidenced a chronic granulomatous inflammatory 
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Figure 1 - T2-weighted prostate MRI in sagittal view showing 
a diffusely enlarged prostate. Note also the indwelling 
bladder catheter displaced anteriorly.

Figure 2 - Prostate MRI contrast-enhanced perfusion map 
showing a markedly increased perfusion.

process and the specific test for acid-alcohol 
resistant bacilli (BAAR) confirmed mycobacte-
rial etiology.

DISCUSSION

Tuberculous prostatitis is a rare granulo-
matous prostate disease that predominantly oc-
curs in immune-compromised patients and may 
be mistaken for prostate cancer on clinical, labo-
ratory and imaging findings (2-7). Genitourinary 

tuberculosis accounts for 10% of cases of extra-
pulmonary tuberculosis, and like other sites of 
genitourinary involvement, symptoms of pros-
tatic tuberculosis are nonspecific. In two case 
series (5, 7), the most common presentation was 
irritative voiding symptoms followed by hemos-
permia. Sterile pyuria may also be a suggesti-
ve clinical feature (2-4). In those series, none 
of the patients presented respiratory symptoms 
and only one patient had suggestive findings 
of previous tuberculosis on chest x-ray (5, 7). 
Tuberculous prostatitis affects most commonly 
middle-aged man and may elevate PSA levels 
and alter digital rectal examination (enlarged 
prostate with hard consistency, eventually, with 
firm nodulations), characteristics shared with 
prostate cancer (2-4).

Imaging examinations may help in diag-
nostic elucidation, but there is also overlap with 
features of prostatic adenocarcinoma. A series of 
cases (6) suggested two imaging patterns on MRI: 
a nodular pattern, represented by several small 
nodules in the peripheral zone, usually markedly 
hypointense on T2-weighted images and no sig-
nificant diffusion restriction and a diffuse pattern, 
in which the whole peripheral zone is affected by 
hypointense bands in T2, but less evident when 
compared to the nodular pattern (5, 6).

Figure 3 - Prostate MRI showing a small nodular area 
(arrows) in the left posterior mid-third of the transition zone. 
This lesion shows liquid content on T2-weighted images (A), 
and marked diffusion restriction (B), with corresponding 
ADC map (C) and intense peripheral enhancement (D), 
findings suggestive of an abscess.

A

C

B

D
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The presence of a prostatic abscesses, as 
in the present case, is an infrequent but charac-
teristic finding and appears on MRI as a nodular 
area of intense diffusion restriction and peripheral 
enhancement (5, 6).

Since there may be an overlap of clinical, 
laboratory and imaging findings, the gold stan-
dard for diagnosis is histopathology, confirming 
caseous granulomas like any other site of tubercu-
losis infection, as well as the presence of BAARs 
when stained by the Ziehl-Neelsen method. Tre-
atment usually involves the use of classic anti-
-tuberculosis drugs (2-4).
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ABSTRACT 
Postoperative imaging after appendiceal 

ureteral interposition may be difficult to interpret, 
misguiding the urologist towards intervention. We 
present a case in which radiological obstruction was 
not endorsed by a 99TcDTPA nephrogram, with fa-
vorable outcome after conservative treatment.

CASE PRESENTATION

Intraoperative consultation was requested 
by proctology. During left colectomy for adeno-
carcinoma, the left uppper-mid ureter of a 69-
year old man was resected, leaving a 12cm gap. 
To spare the patient of another enteroenterostomy, 
antiperistaltic ureteroappendicoureterostomy was 
performed over a double-J stent (Figure-1, upper 
left). The patient was discharged from the hospital 
at the 17th postoperative day (POD). We removed 
the double-J stent at the 53th POD, and left pye-
loureterectasis with obstruction at the proximal 
anastomosis was seen on an intravenous pyelo-
gram performed at the 82th POD (Figure-1, right). 
A 99TcDTPA nephrogram immediately followed, 
which showed adequate emptying (Figure-1, lo-
wer left). After 2 years the patient remains as-
symptomatic, with symmetric renal function (glo-
merular filtration rate: left=36.52, right=37.16mL/
min/1.73m2). Computed tomography revealed 
mild-moderate left pyeloureterectasis, with good 
cortical uptake (Figure-2). Figure-3 displays both 

Left ureteral appendiceal interposition: Exercise caution and 
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left and right urinary tracts as well as proximal 
and distal ureteroappendiceal anatomoses.

DISCUSSION

The appendix can replace the left ureter via 
mobilization of the cecum and right colon (1-4). 

Figure 1 - Upper Left: Intraoperative photograph showing 
proximal (black arrow) and distal ureteroappendiceal 
anastomoses (blue arrow). The mesoappendix can be seen 
on the medial aspect of the appendix; Right: Intravenous 
pyelogram 29 days after removal of the double-J stent showed 
left pyeloureterectasis and obstruction at the proximal 
ureteroappendiceal anastomosis (black arrow). Lower left: 
99TcDTPA nephrogram displayed pyeloureteroectasis but 
adequate drainage of the left renal unit.
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Figure 3 - Coronal view of computed tomography at the 
nephrographic phase two years after the operation. One 
observes mild to moderate left pyeloectasis and good cortical 
contrast uptake.

Figure 2 - Curved multiplanar 3-dimensional reconstruction 
images of the right (left image) and left (right image) urinary 
tracts at the excretory phase two years after the operation: On 
the right, one observes the sites of the proximal anastomosis 
(yellow arrowhead), where the dilated, thin-walled left 
ureter joins the thick-walled appendix. The red arrowhead 
points to the distal appendicoureteral anastomosis. The 
green lines (3-dimensional Bézier paths) threads along both 
urinary tracts, from upper posterior calices to ureterovesical 
junctions. RK, right kidney; LK, left kidney

Due to the rarity of the procedure, and as pre-
vious case reports diverge regarding post-opera-
tive imaging routines, we opted for radiological 
surveillance according to our previous experience 
with ileal substitution of the ureter. Still, postope-
rative radiological abnormalities are not unexpec-
ted: There is a mismatch between the thin-walled 
ureter and thick-walled appendix, and ureteral pe-
ristalsis ceases at the ureteroappendiceal juncture.

Another possible explanation for the ra-
diological aspect of obstruction we observed 
could be the choice of interposing the appendix 
in an antiperistaltic fashion. However, evidence 
has shown that antiperistaltic interposition does 
not hinder urine flow (5, 6). Since appendiceal 
peristalsis is not propulsive (7, 8), the interposed 
appendix behaves as a passive conduit, hence uri-
ne flows through the segment regardless of whe-
ther interposition is performed in an antiperistal-
tic or peristaltic fashion. Matter-of-fact, one could 
argue against peristaltic interposition, as it twists 
the mesoappendix, reducing its distal blood su-
pply, which may cause leakage at the proximal 
anastomosis (5).

The astute urologist should be suspicious 
when challenged with incongruent clinic-radio-
logical evidence of obstruction after appendiceal 
ureteral interposition, and proceed first with func-
tional investigation.
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INTRODUCTION

Many mini-invasive techniques were proposed to treat bladder diverticula due to chronic bladder 
outlet obstruction, however none of them combined GreenLight® laser 180W (180W-GL) technology with 
robot-assisted bladder diverticulectomy.

PRESENTATION

A 62 years old man with a retentive bladder diverticulum was placed in lithotomy position and an 
anatomic PVP was performed localizing the capsule at the apex of the adenoma by carrying out a bilat-
eral incision lateral to the verumontanum, using the tip of the shaft of the resectoscope to push laterally. 
A careful blunt mechanical dissection of the plane with the resectoscope was followed toward the blad-
der neck at 6 o’clock and a vaporization of all the dissected tissue was made by firing the laser upwards 
from below the adenoma. The procedure was completed vaporizing laterally in both sides and anteriorly 
with the exact knowledge of the depth of the capsule. Two guide wires were placed in left ureter and 
diverticulum. A 20ch three-ways-catheter was placed. In supine position five trocars were placed. A 23 
Trendelemburg-position was given. The diverticulum was isolated and dissected at the neck level. Detru-
sor muscle layer was closed in double watertight suture. Reperitonealization was performed over a drain.

RESULTS

 Operative time was 230 minutes. Blood loss was 50mL.
 The catheter was removed on tenth post-operative day without complication. At 6 months, post-

void residual urine volume was 60ml with satisfactory stream (Qmax 21.8ml/s)

CONCLUSIONS

 Da Vinci robot and 180W-GL laser allow a mini-invasive BPH complications management, as 
bladder diverticula, permitting a rapid discharge.

vIDEO SECTION Vol. 44 (2): 403-404, March - Abril, 2018

doi: 10.1590/S1677-5538.IBJU.2017.0016



ibju | video section

404

_______________________
Correspondence address:

Manuela Ingrosso, MD
Department of Urology, SS Annunziata Hospital, “G. 

D’Annunzio” University of Chieti,
 via dei Vestini Chieti, 66100, Italy

Telephone: +3 932 8823-0454
E-mail: manuela-ingrosso@hotmail.com

_____________________
Submitted for publication:
January 10, 2017
_____________________
Accepted after revision:
April 14, 2017
_____________________
Published as Ahead of Print:
July 10, 2017

ARTICLE INFO

Available at:   http://www.intbrazjurol.com.br/video-section/20170016_Cindolo_et_al/
Int Braz J Urol. 2018; 44 (video #4): 403-4



405

Laparoscopic - assisted percutaneous nephrolithotomy as 
an alternative in the treatment of complex renal calculi in 
patients with retrorenal colon
_______________________________________________
Petronio Augusto de Souza Melo 1, Fabio Carvalho Vicentini 1, David Jacques Cohen 1, Marcelo Hisano 1, 
Claudio Bovolenta Murta 1, Joaquim Francisco de Almeida Claro 1

1 Divisão de Urologia, Centro de Referência da Saúde do Homem, Hospital Brigadeiro, São Paulo, SP, 
Brasil          

_______________________________________________________________________________________

INTRODUCTION

Our aim is to demonstrate our technique and describe our experience using laparoscopic-assisted 
percutaneous nephrolithotomy (LA-PNL) as an alternative in the treatment of large renal calculi when 
retrorenal colon turns conventional PNL into a high-risk procedure.

MATERIALS AND METHODS

 We reviewed our prospective database of PNL in the last 5 years and identified all cases that un-
derwent to LA-PNL. The option for choosing LA-PNL was made by the surgeon on the preoperative con-
sultation based on the colon position on the CT scan. A 3-port laparoscopy was done for colon retrieval. 
Then, a percutaneous access guided by retrograde pyelography was performed, with direct visualization 
of the needle and dilators entrance. An ultrasonic device was used for stone fragmentation. A flexible 
nephroscopy was done at the end of the surgery. A nephrostomy tube was left in place and the trocars 
were removed.

RESULTS

 Nine patients were included in this series. Mean age of patients was 35.2 years. Mean stone 
largest diameter was 3.7cm. Eight patients were classified as Guy’s Stone Score (GSS) 3 in regard of 
complexity and one patient was considered as GSS 4. Mean operative time was 152.2 min. A stone-free 
status was achieved in four patients and residual stones were seen in five patients. Mean hospitalization 
time was 2.41 days. No patient had any kind of peri or post-operative complications.

CONCLUSIONS

 Laparoscopic-assisted percutaneous nephrolithotomy is a safe procedure that can be considered 
when facing complex cases associated with retrorenal colon.
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Step by step male to female transsexual surgery
_______________________________________________
Rodrigo Uliano Moser da Silva 1, Fernando Jahn da Silva Abreu 1, Gabriel M. V. Da Silva 1, João Vitor 
Quadra Vieira dos Santos 1, Nelson Sivonei da Silva Batezini 1, Brasil Silva Neto 1, Tiago Elias Rosito 1

1 Departamento de Urologia, Hospital de Clínicas de Porto Alegre, Porto Alegre, RS, Brasil

ABSTRACT         _______________________________________________________________________________________

Introduction: After the diagnosis of transsexualism is confirmed therapy commences with psychotherapeutic preparation 
for the conversion, and after conversion, long-term patient rehabilitation is maintained for at least two years. The indica-
tion for surgery is chronic discomfort caused by discord with the patient’s natural gender, intense dislike of developing 
secondary sex characteristics and the onset of puberty. The surgical conversion of transsexuals is the main step in the 
complex care of these problematic patients (1). This surgery was first described by Benjamin H, using a flap of inverted 
penile skin (2) and is considered the gold standard since then. Male-to-female transsexual surgical techniques are well 
defined and give good cosmetic and functional results. Sex reassignment surgery promotes the improvement of psycho-
logical aspects and social relationships as shown in the World Health Organization Quality of Life Assessment applied 
in the patients submitted to this procedure (3). Techniques include the creation of a normal appearing female introitus, a 
vaginoplasty allowing sexual intercourse and the capability of clitoral orgasm (4). Various methods for neovaginoplasty 
have been described and can be classified into five categories, i.e. pedicled intestinal transplants, penile skin grafts, penile 
skin flaps, non-genital skin flaps and non-genital skin grafts (5). In our Hospital, we use penile and scrotal skin flaps. 
Until now, 174 procedures have been performed by our team using this technique with high rates of satisfaction (3).
Patients and methods: We present a step-by-step male to female transsexual surgery.
Conclusion: Surgical gender reassignment of male transsexuals resulted in replicas of female genitalia which enabled 
coitus with orgasm (1). With this video we show step by step that a surgery using penile skin flaps is able to be performed 
with good cosmetic results.
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An unusual presentation of urethral duplication presenting 
with chronic bladder retention, left scrotal transposition 
and left renal agenesis
_______________________________________________
Antonio Macedo Jr. 1, Marcela Leal da Cruz 1, João Luiz Gomes Parizi 1, Gustavo Marconi Caetano Mar-
tins 1, Riberto Liguori 1, Sérgio Leite Ottoni 1, Bruno Leslie 1, Gilmar Garrone 1

1 Universidade Federal de São Paulo, São Paulo, Brasil

ABSTRACT         _______________________________________________________________________________________
Introduction and objective: Urethral duplication is a rare congenital anomaly, with roughly 200 cases reported in the 
literature (1). It is more frequent in males, with few cases reported in females. The clinical presentation differs according 
to the anatomical variant present. The duplication most commonly occurs in the sagittal plane with one urethra located 
ventrally and the other dorsally (2). Usually the ventral urethra is the more functional of both. Duplications occurring in 
the coronal plane are quite rare and they are usually associated with bladder duplication (3). The purpose of this paper 
was to present a video of a boy with an unusual urethral duplication form.
Materials and Methods: Patient was born premature due to oligohydramnios at 7 months-gestational age and he has ini-
tial diagnosis of hypospadia. Since then, he presented at least 7 febrile UTI and mother complained of difficult micturition 
and a presence of a mass at lower abdomen. Patient was referred to our institution and we identified urethral duplication 
with a glandar and scrotal meatus, palpable bladder and left penile-hemiscrotum transposition. US and CT-scan showed 
left kidney agenesis and overdistended bladder. VCUG and retrograde urethrography showed duplication, presence of 
contrast in the seminal vesicles and complete catheterizing of both urethras was not possible.
Results: The topic urethra was dysplastic and not patent to a 4Fr plastic tube so we were unable to access it endoscopi-
cally. We performed initially a Mitrofanoff procedure to allow CIC and treat chronic retention. Six months later, we as-
sessed both urethras surgically and concluded that dorsal urethra was dysplastic after 3cm still in the penile area and 
scrotal urethra was not possible to be catheterized. We excised the ventral urethra because of dribbling complaints up to 
bulbar area and reconstructed the scrotal transposition, keeping the topic urethra for cosmetic issues. Patient had excel-
lent outcome, performs CIC every 4 hours and has not presented further UTI episodes.
Discussion and conclusion: The urethral duplication is an anomaly that has multiple anatomical presentations. There are 
several theories about the etiology, but none can explain all types of presentations. There is also more than one rating 
available, and the Effmann classification is the most detailed. The case exemplifies this varied spectrum of anatomic 
urethral duplication. It resembles the urethral duplication type IIa-Y, however, ventral urethra meatus was located in 
penoscrotal area and both urethras were at least partially hypoplastic/dysplastic associated with obstruction and bladder 
retention. In determining how to best manage a patient with Y-type urethral duplication, the caliber and quality of the 
orthotopic urethra must first be assessed. Published reports suggest that best outcomes are those using the ventral dupli-
cated urethra for the reconstruction (4). In this case, none of urethras were functional and a supravesical outlet channel 
had to be provided. The treatment of this condition requires an individualized planning and a vast technical knowledge 
of reconstructive surgery.
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To the editor,

I read with great interest the article “An unanswered question in pediatric urology: the post 
pubertal persistence of prepubertal congenital penile curvature correction by tunical placation” by 
Ozkuvanci et al. (1), where the authors conclude that “…. recurrence might be observed in half of 
the patients after puberty”. Table- 1 in the article shows that only 5 of the 13 patients had straight 
erections in adulthood and all the rest had recurrent curvatures from 10º to 50º. A recurrence rate of 
almost 60% is very high for any correctional surgery technique.

The etiology of congenital penile curvatures is the development differences in parts of the 
tunica albuginea of the corpora cavernosa. Darewitz et al. (reference 13 in the article) already de-
scribed this in 2001 (2). The article claim that “It is not certain whether this is a problem related to 
the technique or the nature of an ongoing developmental process” is a bit misleading. Recurrence of 
the curvature is always because of the technique used for its correction, the experience of the surgeon 
and the suture material used. The human penis develops together with all other organs of the body. 
To the best of my knowledge, there is no separate development activities in the penile tissues. Most of 
the pediatric curvatures are congenital and related to the disproportional development of some parts 
of the t. albuginea. A few, like the “Penile chordee without hypospadias” are caused by real chordee 
tissue at the ventral part of the penis. Development of this chordee tissue is also congenital and do 
not continue developing during childhood or adulthood.

I would like also to correct a common mistake done by many authors: Neither the excisional 
(i.e. Nesbit, Kelami) or incisional (i.e. Yachia) corporoplasty techniques are “plicational”. The tech-
niques used for correcting the penile curvature should be named according the manipulation. The 
ones based on shortening the longer part of the corpora are “shortening” procedures. The “plicational 
corporoplasty” of Ebbehoj and Metz (reference 2 in the article) is also a shortening repair (3). The 
main difference of the last one is that there are no cut edges to heal and maintain the repair. Every-
thing depends on the non-absorbable sutures holding the plication.

The “Incisional Corporoplasty” was developed after I saw several recurrent cases of congeni-
tal penile curvatures and residual ventral curvatures after chordee excision in hypospadias cases, 
which were corrected by plication sutures (Yachia D. (4)). The results brought by the authors in the 
article are a nice proof of my claims that the plicational corporoplasty techniques have a high risk 
of recurrence (5). These recurrences are because of the lack of a dependable scar tissue development 
between the loops of the monofilament suture material to maintain the repair the deformation in a 

Re: An unanswered question in pediatric urology: the 
post pubertal persistence of prepubertal congenital penile 
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_______________________________________________
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permanent manner. Children also have erections but they are not as hard as the ones in post-pubertal 
period, and these harder erections are the cause of a gradual “cheese-wire” cutting of the tissues by 
the sutures, and gradual reappearance of the curvature. I would not call them “post pubertal persis-
tence” but “recurrence”, because I am almost sure that at the end of their pre pubertal repair the penis 
was completely straight in artificial erection.

Although the plicational technique is much simpler to perform, unfortunately its recurrence 
rates are high. When doing a corporoplasty it is worth to spend a bit more time and to use one of 
the excisional (recommended in adult cases) or incisional (recommended also in pediatric cases) 
techniques. The cut edges will perfectly heal and adhere, especially when delayed absorption sutures 
are used that holds their approximation tension for a month and longer, and then disappear without 
leaving any knots under the skin. I would also like to recommend the use of “artificial straightening” 
(as described by Kelami which I always use) (6) by applying Allis clamps to the apex of the convex 
part to decide the site and extent of the incision or excision. In most cases this will allow to do a 
single incision to straighten the curvature.

4. Yachia D. Modified corporoplasty for the treatment of pe-
nile curvature. J Urol. 1990;143:80-2.

5. Yachia D. Text Atlas of Penile Surgery. Chapter 8. Congenital 
Penile Curvatures. Informa Healthcare. UK. 2007; pp. 53-67.
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REPLY BY THE AUTHORS: Re: An unanswered question in pediatric urology: the post pubertal persistence of 
prepubertal congenital penile curvature correction by tunical plication

Unsal Ozkuvanci 1, Orhan Ziylan 1, M. Irfan Donmez 1, Omer Baris Yucel 1, Tayfun Oktar 1, Haluk Ander 1, 
Ismet Nane 1

1 Department of Urology, Istanbul Faculty of Medicine, Istanbul University, Istanbul, Turkey

To the editor,

We appreciate Prof. Yachia’s interest in our article (1). There are two main questions with 
regard to the treatment of congenital penile curvature (CPC) in pediatric age group. Those are tim-
ing and technique.

Previously, post pubertal correction was more commonly performed with the belief of the ongo-
ing developmental process of the penis and some also authors believed the spontaneous correction of 
the curvature with time. Most probably, reason for this approach may be attributed to the relatively late 
recognition of CPC in children. Moreover, the use of adult techniques in pediatric population (shortening 
and lengthening etc.) and lack of long-term surgical results have prepared the grounds for discussion.

After unveiling penile neuroanatomy and the definition of dorsal midline plication technique 
by Baskin et al. (2), it has become globally popular within pediatric urologists in the correction of mild 
to moderate penile curvature with or without hypospadias. However, recurrence of curvature has been 
observed in some patients with hypospadias. In addition, there have been very few pediatric reports re-
garding the long-term results of patients with CPC in terms of recurrence.

In Prof. Yachia’s article, it has been postulated that plication only method may not provide the 
fibrosis that has been made with incision or excision. However, there has been no long-term (post puber-
tal outcome of pre pubertal surgery) data about shortening excisional/incisional methods or lengthening 
methods. Thus, this idea has not been supported with evidence-based literature.

Our practice was correcting mild-moderate curvature during circumcision. When we analyzed 
our results, we came across with 8/13 recurrence rate in the long-term (mean 7 years of follow-up). As 
Prof. Yachia has proposed the term post pubertal persistence can be replaced with ‘late onset recurrence’.

We still believe that technique is not solely responsible for recurrences since there have been no 
comparative studies involving both techniques. In our cohort, even more severe curvature (when com-
pared with pre operative degree) was observed in some patients. This finding can be attributed to the on-
going process of corporeal disproportion. Therefore, late onset recurrence of congenital penile curvature 
may depend on the developmental process as well as technical problems.
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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 
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.
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▪ Holm NR, Horn T, Smedts F, Nordling J, de la 
Rossete J: Does ultrastructural morphology of 
human detrusor smooth muscle cell characterize 
acute urinary retention? J Urol. 2002; 167:1705-9.
Books:
▪ Sabiston DC: Textbook of Surgery. Philadelphia, 
WB Saunders. 1986; vol. 1, p. 25.

Chapters in Books:
▪ Penn I: Neoplasias in the Allograft Recipient. In: 
Milford EL (ed.), Renal Transplantation. New York, 
Churchill Livingstone. 1989; pp. 181-95.

The Int Braz J Urol has the right of reject 
inappropriate manuscripts (presentation, number 
of copies, subjects, etc.) as well as proposes 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.


	capa_ed2_18_iPad
	IBJU_Ed2_18_iPad

