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Figure 1 - Composite Mesh: PVA/GSNO-40-impregnated PP mesh. Representative
micrograph of the subcutaneous tissue surrounding filaments of PP meshes 21 days after
implantation in the subcutaneous tissue of Wistar rats. A) HE 100×; Plain PP mesh
(control). B) HE 100×; PVA/GSNO-40-impregnated PP mesh. C) HE 400×. Plain PP mesh. D)
HE 400×; PVA/GSNO-40-impregnated PP mesh. Note the presence of fewer spaces among
collagen fibers around the filaments in (B) which means lower edema; Note the higher
amount of vessels (arrows) in (D) which means greater angiogenesis. (Page 627)
(Figure is a courtesy of author: Prudente el al., 2013).
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In this issue of International Brazilian Journal of Urology , in the Difference of Oppinion, there is a highly controversy subject: The managing of bulbar
stenosis Dr. Santucci, from Detroit, favors the buccal urethoplasty against the
complications of substitution uretroplaty and the bad results of internal urethtrotomy; on the other hand, Drs. Siegel and Morey justify why the excision and
primary anastomotic urethroplasty is considered the gold standard in Dallas. A
third vision came from Drs. Cavalcanti and FIeder, from Rio de Janeiro, which
suggest that in selected cases (<1cm lesions, without spongiofibrosis, or in poor
surgical risk patients) the internal urethrotomy followed by office dilatations
may be an attractive alternative. On the page 623, a Review article brings actual
information regarding the the plead meshes devices avialble for vaginal prolapses surgeries. This is fundamental, since at the same time the use of the mesh
became popular, the posts about their complications and malpractice questions
are so common.
There are reports and concerns about the risks of high intraocular and
intracranial pressures during robotic assisted radical prostatectomy (RALP), due
the long time of Trendelemburg position and pneumoperitoneum during the surgery. The Connecticut’s group (page 661) analyzed retrospectively the post RALP
outcomes of 40 patients with pre existing retinal or central nervous system comorbidities. There were no more Retinal or SNC complications in comparison
with the remaining 1828 patients.
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The use of use of pre-procedural computed tomography angiography, can helps
to know better in advance the renal vascular anathomy, reducing the surgical bleeding
in miny percutaneous surgery (page 690). Despite the use of External Shockwave litothripsy has decreased for the ureteral stones management, it is yet a valid alternative.
Yazici et al. reported the independent prognostic factors for stone fragmentation in
proximal and distal ureteral stones, in a cohort of 204 patients. (page 677). Higher body
mass index (BMI) patients had lower stone fragmentation in distal calculi. Higher BMI
patients were also investigate in this journal number about the their rates for surgical
complications after nephrectomy (page 697) and about the effectiveness of transobturator mid urethral versus mini slings in this population(page 714), reflecting the general
interest in the repercussion of progressive obesity in the world.
The modern lifestyle and environmental conditions may be among the reasons
of the reduction of semen quality in Brazilian patients, according Borges Jr. et al. (page
717). At page 773, the protective effects of dexamethasone and vitamin E in the testicular parenchyma oxidative damage of a varicocele induced rat model are shown.
Pediatric Urology: A group from Bahia reported the acute and the late urodynamics effects in children with idiopathic overactive bladder underwent parasacral
transcutaneous electrical.

Stênio de Cássio Zequi, MD, PhD
Editor Associado, International Braz J Urol
Divisão de Urologia do A.C. Camargo Cancer Center
Fundação A. Prudente, São Paulo, Brasil
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Difference
of opinion

Substitution urethroplasty or anastomotic
urethroplasty for bulbar urethra strictures? Or
endoscopic urethrotomy?
Opinion: Substitution Urethroplasty
Richard A. Santucci 1,2,3
Urology, Detroit Medical Center, Detroit, MI, USA; 2 The Center for Urologic Reconstruction™, Detroit,
MI, USA and 3 Michigan State College of Medicine, Detroit, MI, USA
___________________________________________________________________________________
1

Keywords: Urethral Stricture; Anastomosis, Surgical; Urethra; Endoscopy
___________________________________________________________________________________

There are many ways to skin a cat. An “index” 2 cm bulbar urethral stricture can
be well-treated with an anastomotic technique, with ventral or dorsal buccal urethroplasty, or with direct vision internal urethrotomy. However, urethrotomy has the most limited
use. Most experts think direct internal urethrotomy should be reserved for those patients
not previously treated, or who are unwilling or unable to have curative urethroplasty.
Some published data suggests that patients having their first urethrotomy may have
success rates of about 50% (1-3), although we showed much lower success rates of about
8% (4). Very importantly, in one of these series2, the only success was found in patients
with very short strictures shorter than 1.5 cm, showing that urethrotomy works poorly
in even moderately long strictures In all three studies (1-3), and in our own (4), repeat
urethrotomy always failed. The data appears clear: urethrotomy is not an effective treatment for most strictures, and should be expected to fail in nearly all cases where repeat
urethrotomy is required.
What of anastomotic vs buccal techniques? I firmly believe that both techniques
are valid, but would like to tell you why we (and others: Barbagli, Kulkarni) have largely
abandoned the anastomotic approach: COMPLICATIONS. In ours and other expert hands, anastomotic urethroplasty caused a high degree of unacceptable complications. For
example, Barbagli reported long-term results from 153 bulbar anastomotic urethroplasties and found a 22% overall sexual complication rate: 14 patients experienced ejaculatory dysfunction, 1 had a cold glans during erection, 7 had soft glans during erections,
and 11 had decreased glans sensitivity (5). Morey and Kizer found that 33% of men who
had undergone anastomotic urethroplasty for strictures greater than 2.5 cm, suffered decreased penile length after surgery. Curiously, men with shorter strictures less than 2.5 cm
in that study had worse outcomes still: 44% had chordee, and 22% had decreased penile
length (6). When we directly compared our buccal patients with our anastomotic patients,
with long follow-up, anastomotic urethroplasty did poorly in terms of worse success and
higher complications. The failure rate of anastomotic urethroplasty was higher than buc-
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cal (15% anastomotic vs 8% buccal), even though the buccal patients had in general much longer
strictures (1.3 cm anastomotic vs. 3 cm buccal). Anastomotic complications were also higher: 4%
chordee and 14% new onset sexual dysfunction, compared to a 0% rate of these problems after
buccal urethroplasty. This is in contradistinction to the buccal urethroplasty, which appears to be
“exempt of sexual complications…” (7). I’ll say that again: exempt of sexual complications.
I believe the things I believe because the data tells me they are so. If you presented me data
today that showed me everything I believe is wrong, I would accept it and change my opinion. But
the data is clear here, urethrotomy doesn’t work very well and anastomotic urethroplasty works
well except it has too many complications. Even in the hands of experts (6).
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INTRODUCTION
With an estimated prevalence of 296 to 627 per 100,000 men, male urethral stricture disease imposes a significant burden on the health care system (1, 2). Urethroplasty
has demonstrated durable, high success rates in the management of a wide spectrum of
stricture disease, far exceeding that of the more commonly performed but less successful
direct vision internal urethrotomy (DVIU) (1, 3-5). While procedure selection depends on
stricture characteristics (length, location, and etiology), the high success rate of excision
and primary anastomotic (EPA) urethroplasty makes it the procedure of choice for most
strictures of the bulbar urethra (6). However, concerns regarding the effect of urethral
transection on male sexual health has led some centers to advocate for substitution urethroplasty (7), likely contributing to an increase in these procedures (8). Our objective is
to review the literature supporting EPA urethroplasty in strictures of the bulbar urethra.
Success of EPA urethroplasty
A 25-year meta-analysis of the contemporary EPA urethroplasty literature demonstrates a uniformly high level of success (>90%) for EPA of bulbar strictures (6), superior to the results of any other method of bulbar urethroplasty (9, 10). In fact, a 4-fold
increase in stricture recurrence has been reported in substitution urethroplasty when
compared with EPA (11). While attempts to demonstrate equivalency between substitution urethroplasty and EPA have been reported, these studies suffer from patency rates
that fall short of that ordinarily reported for EPA, as well as discrepant follow up between
treatment groups (12).
Unfortunately, DVIU remains the most frequently used treatment for anterior urethral stricture, despite its inferior results compared to urethroplasty (1, 3, 13). This is often
attributed to the simplicity and speed of endoscopic treatment and a lack of urologists
trained in urethroplasty techniques, especially in various rural geographic locations (2,
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14). At best, initial DVIU for short, non-traumatic strictures of the bulbar urethra has
been associated with a success rate of only 39-73%, with subsequent attempts performing
even worse (4, 5, 15). It is clear that after prior failed urethrotomy the complexity of the
stricture increases (16). Current recommendations allow for a single attempt at DVIU in a
well-selected patient before referring stricture patients for definitive urethroplasty (17, 18).
UTSW EPA experience
Our experience with EPA has been uniformly favorable and mirrors that of other
large institutional series (11, 19, 20). Review of our institutional database (2007-2014)
identified 348 patients who underwent bulbar EPA urethroplasty, the most common technique utilized at our facility (35% of all urethroplasties). Success, defined as the absence
of any additional urethral instrumentation, was achieved in 325/348 (93.4%) patients, a
rate on par with that of the contemporary literature (6). Patient follow up averaged 39.4
months and stricture length averaged 2.1 cm. Given its durable success rate, we perform
EPA urethroplasty whenever possible, even in the re-operative setting.
Our EPA technique emphasizes complete scar excision, while maintaining the vascular integrity of the spongiosum. Though EPA failure is rare, it is our belief that many
failures are caused by inadequate proximal urethral dissection, leading to incomplete
resection of diseased tissue. In order to optimize the proximal dissection, we utilize antegrade instrumentation via a suprapubic tract (if present), or retrograde placement of
a guidewire, which aides in the identification of the proximal lumen. With control and
adequate visualization of the proximal urethral stump, the strictured mucosa and associated spongiofibrosis is completely excised, leaving well-vascularized urethral tissue for
a healthy anastomosis. We advocate performing a two-layer ventral anastomosis after
urethral transection for precise re-approximation of the robust vasculature of the ventral
spongiosum. We avoid additional maneuvers such as corporal splitting whenever possible, as they may further compromise antegrade and retrograde corporal blood flow to the
urethra. Instead, we facilitate urethral lengthening by aggressively mobilizing the urethra
from its ventral scrotal attachments while preserving dorsal perforating vasculature as
much as possible. Our results underscore the value of incorporating these various alternative technical measures to avoid urethral ischemia.
Adequate urethral length after transection is essential for a tension-free anastomotic repair. Despite traditional recommendations that the EPA technique be limited
to strictures 2 cm or less long (21), our experience suggests that this underestimates the
potential urethral length that can be mobilized via a perineal dissection (22). Male urethra
has been shown to be exceptionally extensible, with a possible additional 65% of length
obtained after mobilization, allowing for a tension-free anastomosis even in longer strictures (23). It has been our experience that up to 5 cm resection is possible in the proximal
bulb (lower half of perineal incision) in selected favorable cases; a 2 cm limit is more
customary in the distal bulb (upper half of perineal incision).
Complications of EPA urethroplasty
Contemporary analysis of urethroplasty in the United States reveals a low post-operative complication rate of 6.6% (8). Compared to anastomotic urethroplasty, substitution urethroplasty is associated with a 5-fold increase in complications, though direct
comparisons of the complication profiles are scant (11). It is clear however, that anastomotic repairs obviate the time and trauma needed for harvesting of flap or graft, thus
avoiding those inherent complications (24, 25).
The complication of erectile dysfunction after anterior urethroplasty is a controversial topic with many divergent opinions (7). Overall, urethroplasty has been shown to
cause transient post-operative erectile functional decline in up to 40% of patients (26).
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Multiple risk factors appear to be involved, such as patient age, stricture length and location, and type
of reconstruction (26-28). While ED in anastomotic repairs has been shown to be significantly higher at
three months post-operatively (26, 28, 29), there is no demonstrable difference at 6 months and beyond
(26, 28, 30-35). In fact, overall sexual dysfunction after urethroplasty lasting beyond 6 months has been
shown to be on par with circumcision (27).
CONCLUSIONS
Excision and primary anastomotic urethroplasty demonstrates the highest long-term success rate
among available techniques for bulbar urethral strictures. The overall complications of EPA are low, and
erectile dysfunction, if encountered, generally resolves after six months of recovery. EPA should be considered the gold standard in treatment of bulbar strictures.
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Urethral stricture is one of the most difficult urological problems to heal adequately and many surgical and no surgical techniques have been described to its management. Reports has been documented in ancient literature of the Hindus, Egyptians and
Greeks (1). In 1957, Ravasini described the internal urethrotomy under direct vision and
used electrocautery to incise the stricture. In 1971, Sachse introduced the sharp-bladed
cold-knife urethrotome under direct vision, reporting 80% success rate with this procedure in 1974 (1, 2).
Since this description by Sachse, the direct vision internal urethrotomy (DVIU)
became one of the most popular treatments on the management of urethral strictures. The
male anterior urethra stricture is characterized by a fibrotic process which achieves varying degrees of peri-urethral spongiosum tissue fibrosis (spongiofibrosis) associated with
a decrease in urethral caliber and consequently in the urine flow. Endoscopic treatment
is based on the deep incision of the fibrotic area and subsequently local reepithelization
process to the maintenance of the urethral patency.
Data from the National Health Service in the UK during 2006 showed that the
DVIU or urethral dilatation was used in 93% of cases and urethroplasty in 7% of cases
(1). In a nationwide survey in the Netherlands, the DVIU was practiced by 97% of urologists. Urethroplasty was performed at least once yearly by 23%, with only 6% performing
more than five urethroplasties annually (3). A similar date was observed from an US
survey. Most urologists (63%) treat between 6-20 urethral strictures per year. The most
common minimally invasive procedures used for anterior urethral strictures managing
were urethral dilation (92.8%), cold-knife optical internal urethrotomy (85.6%), endourethral stents (23.4%), laser urethrotomy (19%), and periurethral steroid injection after
urethrotomy (7.9%) (4).
During the 80’s and 90’s decades, many authors have published very interesting
rates of success for the endoscopic management of anterior urethral strictures and helped

619

to popularize this method in this period. Even in cases of complete obstruction of the urethral, with intense spongiofibrosis, the use of the DVIU was postulated by some authors.
Publications demonstrating a success rate up to 77% on 369 procedures performed in
225 patients (5), or 85% of success, requiring repeat procedures in 33% of cases (6) are
examples of those results. Reviewing the literature, Passadoro and Emiliozzi observed a
success rate for the DVIU from 56-96% in 23 articles (7). The authors also observed the
lack of standardization regarding the criteria for success evaluation - only subjective for
some authors and according to the uroflometry for others. And when the uroflometry was
used, different maximun flow rate cut offs were defined (7)
Another factor that contributed to increase the use of the DVIU among urologists
was the possibility to be performed in a completely outpatient basis, especially under
local or loco-regional anesthesia. For this technical facilities, many urologists belive that
performing multiple endoscopic procedures would have benefits over more invasive surgical procedures such an urethroplasty.
Despite the good results published initially, studies presented in the late 90s and
early in this century, demonstrated that the success rates for the DVIU were more limited,
specially during a long period of observation. The overall success rate of internal urethrotomy for anterior urethral strictures is 32-40 % with long-term (>24 months) follow-up
(7-10 ) risk factors for failure include urethral stricture of the penis (vs. bulbar ), long
lesions (>1 cm or >2 cm ranging according the study ) and traumatic etiology. The best
results were observed for the first endoscopic procedure and the success rate comes to 0
% on multiple interventions (3 or >) (7,10).
More recently, Santucci et al. presented lower success rates for the DVIU. In this
study, the success rates were no higher than 9% for first or subsequent urethrotomy during the observation period (11).
As a treatment for male urethral stricture, internal urethrotomy has the advantages of ease, simplicity, speed and short convalescence. Despite that, some rate of complications is associated to the procedure– erectile dysfunction, penile curvature, bleeding ,
urinary tract infections and priapism (5-11).
Various modifications of the classic single cold-knife incision in the 12 o’clock
position have been proposed, including multiple radial incisions. Another point, is the
post operative period with the urethral catheter. In both, number or position of the incisions and time of catheterization, the publications are usually retrospective case-series
and there are no good prospective, randomized studies to prove their claims of greater
efficacy. Our personal preference is to use multiple radial incisions (between 3-5) to improve the reepithelization area and leave a silicon catheter for 3 days only. In a survey
with American Urologic Association members, the majority of the urologists leave the
catheter around one week (4).
In recent decades several authors have published more significant changes in technique, mainly related to new forms of energy and the use of anti-fibrotic agents.
Lasers have been used for the treatment of urethral strictures since 1977.The types
used for urethrotomy include carbon dioxide, Nd: YAG, the KTP, the Argon, the Ho: YAG
and excimer lasers (1), but most of the time described in low quality studies. Comparing
the DVIU using Holmium Laser with classic urethrotomy with a cold knife, Dutkiewicz
and Wroblewski didin’t observe differences in terms of safety and efficacy (12). In another randomized study, Jain et al observed that both modalities are effective in providing
immediate relief of the symptoms to patients with single and short segment urethral strictures (<2 cm long). A more sustained response was attained with cold knife urethrotomy
(1).
The use of various anti-fibrotic substances during the endoscopic procedure have
also been describe by many authors - corticosteroids, botulinum toxin, hyaluronic acid,
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captopril gel and mitomycin C among others. A systematic review showed that the use of local corticosteroid may prolong the time to recurrence of stenosis after a DVIU but not seem to affect the final rate of
recurrence (13). Kim et al observed no advantage in the use of intra-urethral instillations of hyaluronic
acid on the results of classic DVIU in the literature (14). A phase II study showed advantages in the use
of gel captopril compared to the placebo group (15). A prospective randomized study with 40 patients,
specifically focused on anterior urethral strictures, described advantage with the use of submucosal
injection of mitomycin C during the DVIU (16). More recently, the use of injection with a combination
of substances (triamcinolone, mitomycin C and hyaluronic acid) has also been proposed, showing safety
and effectively in a short follow-up (17). Although a number of studies demonstrating the safety and
viability of adjuvant local therapy for the DVIU there is a lack of robust data with randomized trials and
significant follow-up.
In our practice we found that ultrasound can be used as a complementary method to the retrograde and voiding urethrogram in selecting patients for an internal urethrotomy. This method can provide
more accuracy in defining the length and location of the stricture segment and can add information
about the degree of spongiofibrosis and the urethral caliber. The proper selection and characterization of
patients seems to be essential to achieve better results with the internal urethrotomy.
A common practice among urologist, is the use of sequential dilatation protocols after the DVIU,
which can reduce the chance of failure, as described in some papers (10). From the point of view of most
of urethral reconstructive surgeons, to perform dilation, that is already considered a failure of the initial
approach, can add risks to patients and decrease the quality of life with repeated procedures. Repeated
endoscopic procedures will not only delay cure, but may also worsen stricture characteristics by increasing the length of the stricture and causing more local fibrosis (10,18).
Wright et al. indicated that the most cost-effective management algorithm for a bulbar urethral
stricture of <2 cm is a single internal urethrotomy followed by urethroplasty if the urethrotomy fails
(18). Rourke and Jordan observed that the treatment for short segment bulbous urethral strictures with
primary reconstruction is less costly than treatment with DVIU (19).
In the group of patients selected to have the best results for the internal urethrotomy (first procedure, short, bulbar and no traumatic strictures) the results observed to the urethroplasty still seems to
be more effectives. Failures for urethroplasty, in this group, will be an uncommon event. Excision with
primary urethral anastomosis has a high success rate with durable long-term results in most patients and
the complications are rare with short duration and self-limited . (9,10,11).
The DVIU can also be an option in the initial management of localized failures after urethroplasty,
including procedures with tissue substitution (grafts and flaps). In a retrospective study, Rosenbaum et
al observed that about half of patients with re-strictures <1 cm after uretroplasties with buccal mucosa
grafts (BMG) can be treated with a internal urethrotomy without new failures in a mean follow-up of
11.7 months (20).
In our practice we consider to offer internal urethrotomy for selected cases as first surgical alternative - bulbar, short (<1 cm) and non-traumatic (with little or minimal spongiofibrosis). All patients
should be informed about the low success rates in the long term follow-up with this procedure and the
possibility to be submitted to procedures with more definitive results as anastomotic urethroplasty or
substitution urethroplasty. We do not offer a second urethrotomy as an option after an initial failure. The
internal urethrotomy may also be used as a optional technique in some patients with post urethroplasty
failures and even in patients with high surgical risk for a more aggressive procedures.
Urethral dilatation and DVIU remain widely used in urethral stricture management but high-level
comparative evidence of benefit and harms against urethroplasty in the short and long-term is still lack.
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The use of meshes has become the first option for the treatment of soft tissue disorders as hernias and stress urinary incontinence and widely used in vaginal prolapse’s
treatment. However, complications related to mesh issues cannot be neglected. Various
strategies have been used to improve tissue integration of prosthetic meshes and reduce related complications. The aim of this review is to present the state of art of mesh
innovations, presenting the whole arsenal which has been studied worldwide since
composite meshes, coated meshes, collagen’s derived meshes and tissue engineered
prostheses, with focus on its biocompatibility and technical innovations, especially for
vaginal prolapse surgery.
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INTRODUCTION
Soft tissue surgery has become the most
common surgical procedure in western countries as
a result of population aging as well as over-weight
and obesity increasing (1). On this scenario, the use
of meshes has become the first option in the treatment of hernia and urinary incontinence (UI) and
widely used in pelvic organ prolapse (POP) treatment due to the high recurrence rates after primary
suture techniques (2). For instance, it is supposed
that about 11% of the women will undergo surgery
to POP repair in their lifetime, and 30% of these

patients will need reoperation because of prolapse
recurrence within 4 years post-surgery (3).
POP’s pathophysiology remains unclear.
The strength of the pelvic floor depends on the interplay of properly innervated muscles, ligaments,
and connective tissue. The etiology of prolapse
is likely multifactorial, developing from obstetric
trauma and denervation to the pelvic floor, as well
as altered collagen and connective tissue metabolism in pelvic floor tissues (2).
Polypropylene (PP) materials became one
of the most popular meshes implanted for soft
tissue repair (1) due to flexibility, cellular growth
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and inflammatory response patterns, easy manipulation and low price (4).
Despite its popularity, complications related to mesh issues cannot be neglected, including
infection and exposure of the prosthesis or erosion
of vaginal wall for transvaginal implantation (5).
Many of adverse effects are related to poor integration of the materials at the implantation site
resulting in marked inflammation and ischemic
phenomena, which delays the healing process (6).
Such concerns about mesh problems in POP’s treatment led the United States Food and Drug Administration (FDA) and the UK’s National Institute
for Health and Clinical Excellence (NICE) to publish recently warning statements regarding use
of synthetic mesh for pelvic floor reconstruction
based on the absence of level I evidence supporting its efficacy and safety (7).
To improve the outcome of surgical treatment of POP, different types of surgical implants
have been launched over the last decade (8) and
various strategies have been used to optimize tissue integration of prosthetic meshes in order to
reduce complications.
The aim of this review is to perform a literature review of the state of the art on mesh’s use
for vaginal prolapse surgery focused on its biocompatibility and technical innovations.
MATERIALS AND METHODS
Online searches through Pubmed, Embase
and Web of Science were conducted using the search terms “mesh(es)”, “biomaterials”, “innovations“,
“urinary incontinence”, “prolapses”, “biocompatibility” and “integration”. Priority was given to publi-

cations within the past 5 years in English language.
Abstracts were reviewed and 58 studies were selected and subsequent suitable full texts manuscripts
obtained. Of those, 7 studies were excluded for presenting data only related to hernia’s treatment and
3 studies were excluded due to the lack of a reliable
description of methodology. The level of evidence of
each study is presented.
MESH BIOCOMPATIBILITY
It is worthy to define mesh biocompatibility
to better understand which strategies have recently
been developed and tested for reducing complications and improving clinical results. It is basically
determined by the foreign body reaction (FBR) and
is totally connected to mesh integration.
The highly dynamic process of the FBR is
considerably influenced by the biomaterial composition and its specific features. For instance, it has
been well established in the literature that monofilament polypropylene mesh with large porous elicits
a more biocompatible FBR resulting in better integration than multifilament and small porous size.
Amid (9) devised a classification based on pore size
for meshes used in hernia repairs (Table-1), which is
commonly used for PP meshes description.
Graft options have evolved over years,
and include autografts, allografts, xenografts and
synthetic materials (Table-2). Surgeon preference
for graft material has varied widely, and for each
material its own inherent advantages and disadvantages have been described (10).
Modifications of the polymer’s chemical
composition, material weight, filament structure
and pore size have substantial effects in the in vivo

Table 1 - Amid’s Classification of Synthetic Biomaterials.
Type I Totally macroporous mesh with pores >75μm, the size required for infiltration of macrophages, fibroblasts, blood vessels
Type II: Totally microporous mesh with pores <10μm in at least one of three dimensions
Type III: Macroporous material with multifilamentous or microporous components
Type IV: Materials with submicronic pore size
Ref: 9-Amid PK: Classification of biomaterials and their related complications in abdominal wall hernia surgery. Hernia. 1997;1:15-2.
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Table 2 - Biomaterials Options For Soft Tissue Repair.
Natural
Autografts (rectus fascia,
fascia lata, vaginal wall);
Allografts (cadaveric tissues,
including dura mater, dermis,
fascia lata);
Xenografts (porcine small
intestinal submucosa, porcine
dermis)

Synthetic
Absorbable: Polyglactic acid
Permanent:
Polytetrafluoroethylene;
Polypropylene;
Polyvinylidene fluoride;
Silicone elastomers;
Polyester

biocompatibility and are potential parameters to
be studied in order to improve clinical results.
RESEARCHES ON NEW POP PROSTHESIS
We have didactically divided researches
into 5 topics that will further be presented:
A. Composite Meshes
B. Changes In Mesh Density And Pore Sizes
C. Coating Biomaterials
D. Collagen Derived Biomaterials
E. Tissue Engineered Protheses (TEP)
A. COMPOSITE MESHES
Theoretically, the rationale of using a
composite mesh is to associate an absorbable component, which will reduce the amount of foreign
material in the host without compromising the
mechanical resistance in the end of the integration process. Moreover, absorbable components
can act as a long lasting dressing during healing
period (11, 12). Recently, many combinations have
been tested (PP+polyglactin; PP+polysaccharide
hydrogel) with different Levels of Evidence (LE).
1. PP+Polyglactin (PG)
Clinical studies using polyglactin have already been published. In 2001 Weber et al. (13)
compared three techniques of anterior colporrhaphy: standard; standard plus polyglactin 910 mesh;
or ultralateral anterior colporrhaphy, and concluded that the addition of polyglactin 910 mesh did
not improve the cure rate compared with standard
anterior colporrhaphy and provided similar anatomic cure rates and symptom resolution for ante-

rior vaginal prolapse repair. In 2005, an observational study involving 90 patients was conducted
with retrospective chart review and prospective
subjective and objective assessments at the end of
a 1-year study period to access the results of colporrhaphy with a composite vicryl-polypropylene
mesh. Surgical correction was achieved in 27 of
31 (83.9%) at 6 months and beyond and there was
no mesh infection but minor vaginal mesh protrusion was found in 7 of 90 (7.8%) patients at 6-12
weeks and 4 of 31 (12.9%) patients at 6 months
and beyond. The conclusion was that posterior
colporrhaphy with mesh was effective in treating
posterior vaginal prolapse (14).
Experimental studies about this subject
are also available. Junge et al., in an experimental
study using 60 male Sprague-Dawley rats, found
benefits of using a partially absorbable (PG+PP)
mesh in terms of a reduced amount of biomaterial
after implantation and absorption of the absorbable part when compared with a standard non-absorbable PP mesh (15) (LE: 5). However, some
studies found an increased inflammation induced
by polyglactin (13, 14). After implantation in a
standardized rodent animal model, The Vypro II
(PP+PG) presented with increased inflammatory
and fibrotic reaction in comparison with PP group
(16) (LE: 5). Also, Weyhe et al. (17) described increased levels of IL-6 and suppressed levels of
transforming growth factor-beta 1 in the composite mesh group, using an NRK-49F (mixed culture
of normal rat kidney cells) fibroblast culture.
2. PP+Polysaccharide Hydrogel
A hybrid mesh (HM) composed of polypropylene mesh embedded in a polysaccharide
hydrogel was studied after intramuscular and
subcutaneous implantation in rats in comparison with two clinically used materials. Histological and mechanical aspects were analyzed and
the authors concluded that HM’s use is promising
because it is easy to make, easily implanted, and
once inserted produces little foreign body reaction, creating a well-balanced integration with the
tissue environment. Further, using the properties
of this hydrogel to deliver substances locally (growth factors, antibiotics, etc.) can be used to regulate tissue colonization (18) (LE: 5).
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B. CHANGES IN MESH DENSITY AND PORE SIZES

Table 3 - Options for Synthetic Device Coating.

Theoretically, low-density meshes would
optimize the FBR by reducing the mass of the material used and diminishing its contact interface
with the host tissue (19). However, there are studies with conflicting results regarding the real advances brought in by low-density meshes. Klinge
et al. (20) examined meshes with different pore
sizes and weight in a rat abdominal model and
found that lightweight meshes had superior tissue
integration, reduced inflammation, and reduced
fibrosis compared with the heavyweight mesh,
which corresponded to a reduction in cell turnover in the lightweight meshes (LE: 5). In a review,
Weyhe et al. (21) concluded that light meshes seemed to present certain advantages in relation to
postoperative pain and the foreign-body feeling,
but were associated with a greater recurrence rate
(LE: 1A).
C. COATING BIOMATERIALS
Biomaterial surface properties play an important role. The use of some agents for coating
biomaterials is based on their ability to mask the
underlying surface by producing a hydrophilic interface. These coating layers improve the device/
host tissue interactions and consequently improve
device functionality and life span (22, 23). Various
materials are currently used for a device coating,
including natural or synthetic polymeric materials
(24) (Table-3), each one of these with a particular
purpose, such as antiadhesive, infection protection and protection against foreign body reaction.
1. Corticosteroids Coating
As therapeutic drugs, corticosteroids have
been used for their immunosuppressive benefits
in daily practice for decades. Recent emphasis
on their effects on tissue remodeling and fibrosis in FBR underline their therapeutic potential
(25). Brandt et al. developed a mouse model to
investigate the role of the mineralocorticoid and
glucocorticoid’s receptors in FBR around steroid-coated polyvinylidenfluoride (PVDF) meshes.
Early modification of corticosteroid receptor activity can attenuate local inflammatory response

Natural

References

alginate

53-54

chitosan

55

collagen

56-57

dextran

58-59

Synthetic
poly-lactic-acid

60-61

poly-lacticco-glycolic-acid (PLGA)

62

poly-ethylene-glycol (PEG)

63

poly-vinyl-alcohol (PVA)

64-65

to foreign bodies with subsequent beneficial long-term effects. Further investigations should clarify
dose response, the protective potential of a combination of both protective substances, and whether similar effects could be achieved by systemic
delivery of drugs (26) (LE: 5).
2. Plasma
Animal experiments support the hypothesis
that autologous modification of alloplastic materials
by coating with plasma leads can improve early integration of the respective material into the different
locations. Gerullis et al. (27) implanted coated and
uncoated version of three different mesh types, all
of them with previously in vitro proved biocompatibility. They demonstrated significant less FBR, scar
formation and inflammatory reaction for the plasma
coated material in each type of mesh after 3 and 6
months with the following ranking order: (1) Dynamesh-CICAT™; (2) Ultrapro™; (3) TVTO™ (LE: 2).
Accordingly, it was found an improved cell adhesion on alloplastic meshes covered with autologous
plasma compared to non-covered meshes including
eighteen different commonly used alloplastic materials (28).
3. Titanium-Coated Mesh
Titanium is considered to be an inert material and has been used for decades in orthopedic
and dental implants. As a coating, it is thought to
resist to degradation at room temperature due to

626

ibju | Strategies to improve mesh surgeries for vaginal prolapses

a thin and stable protective oxide layer that forms
on its surface.
Titanium-coated PP meshes have more
recently come into use in the field of pelvic reconstructive surgery and hernia repair. However,
studies of titanized meshes used for hernia repair
in animal models have not clearly shown any superior benefit, with no significant differences (29)
or even greater inflammation (15) (LE: 5). Moreover, titanium-coated polypropylene meshes have
no particular advantages in infected tissue (30)
and safety’s concern still needs to be clarified (31)
(LE: 5).
4. PP+Poly(Vinyl Alcohol)
Prudente et al. (32) impregnated monofilament PP meshes with physically cross-linked
poly (vinyl alcohol) (PVA). The PVA deposits were
also used as reservoirs for the local release of S-nitrosoglutathione (GSNO), a nitric oxide (NO)
donor. Histological analysis of the abdominal
wall, 21 days after the implant in rats, revealed

lower edema (p=0.0039) and greater angiogenesis
(p=0.0031), based on immunehistochemical expression of CD-31 surface antigen surrounding the
implant (LE: 5). A marked decrease of NO concentration in the tissue surrounding the impregnated
meshes was observed after 2 days (Figure-1) and
authors concluded that improvements in FBR were
due to hydrophilicity changes in the local microenvironment around the mesh.
5. Antibiotics
An anti-infective drug-eluting mesh that
slowly delivers antibiotic around the surgical site
could be used to avoid bacterial contamination of
the prosthesis and subsequent biofilm formation.
The local delivery system offer several advantages
over systemic administration: greater efficacy, lower drug dose required, less toxicity due to the local release of the drug, extended activity and less
likelihood of promoting antimicrobial resistance
(33, 34) (LE: 1A). A new antibiotic-eluting system
was developed on a pre-existing type IPP mesh

Figure 1 - Composite Mesh: PVA/GSNO-40-impregnated PP mesh. Representative micrograph of the subcutaneous tissue
surrounding filaments of PP meshes 21 days after implantation in the subcutaneous tissue of Wistar rats. A) HE 100×; Plain
PP mesh (control). B) HE 100×; PVA/GSNO-40-impregnated PP mesh. C) HE 400×. Plain PP mesh. D) HE 400×; PVA/GSNO40-impregnated PP mesh. Note the presence of fewer spaces among collagen fibers around the filaments in (B) which means
lower edema; Note the higher amount of vessels (arrows) in (D) which means greater angiogenesis.
A

B

C

D

(Figure is a courtesy of author: Prudente el al., 2013).
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used for the treatment of genital prolapse, without
having an impact on the intrinsic properties of the
material, and proved to decrease post-operative
short-term infection (1) (LE: 3).

Collagen-based biomaterials have been
available for several decades and are becoming
increasingly popular due to their perceived biocompatibility and low immunogenicity (37).

of mesothelial cells that act as an antiadhesive
layer (38). Some reports have confirmed the utility
of collagen foil as such a barrier (39).
Concerning urogynecology surgeries,
some interesting studies are available. Huffaker et
al. (40) used a rabbit vagina model to compare
tissue responses to two PP meshes: uncoated PP
mesh (Gynemesh PSTM) versus collagen-coated PP
mesh (PelvitexTM) at 12 weeks and found similar
scores for inflammation, neovascularization, and
fibroblastic proliferation, but a higher apoptotic activity in the collagen-coated group (0.39%
vs.0.1%; p: 0.04) (LE: 5). De Tayrac et al. used a
sheep vagina model (41), and concluded that a delayed tissue integration was observed in the collagen-coated mesh one week after implant, despite a
non-significant higher rate of vaginal erosions in
the uncoated group (33% vs. 6.7%; p:0.4) (LE: 5).
Other authors also suggest that use of a collagen-coated PP mesh for vaginal prolapse repair may
help reduce erosions and dyspareunia (42) (LE: 3)
and the mechanism involved could be due to the
lesser adhesion of the coated mesh on the vaginal
wound during the early postoperative period. On
the other hand, reports on increased susceptibility
to infections and lack of long-term effectiveness
of such a coating have been published (43) (LE: 2).
In an experimental study, PP mesh coating
with a new highly purified collagen gel consisting
of type I collagen obtained from bovine tendon
was implanted in a rat model and showed an increase of adherence of the mesh to the neighboring tissue, less intense and persistent lymphocyte,
plasma cell, and granulomatous reaction and a
higher birefringence level of the collagen fibers,
thus reflecting an improved molecular organization of newly formed collagen and a positive remodeling action in mesenchymal repair involving
polypropylene mesh (44) (LE: 5) (Figure-2).

1. Collagen Coating
Collagen type I has been used as a coating
for polypropylene mesh because of its unique biological properties. It is the most abundant protein
in the mammalian connective tissues. Its structure is very conservative and therefore it does not
induce an immune reaction even if a xenogeneic
material is used. It enhances and augments growth

2. Porcine Small Intestinal Submucosa (SIS)
Porcine small intestinal submucosa (SIS) is
an almost acellular biomaterial, which is derived
from the submucosal layer of pig small intestine
and exhibits several characteristics that are advantageous for sling placement: its extracellular
matrix promotes ingrowth of cells that remodel it
into functional host tissues; its cytokines attract

6. Silver-Coated Mesh
For many years, silver has been a precious
metal that is used in several fields of medicine and
surgery for its anti-infectious properties (35). A
study compared silver-coated and non-silver-coated large pore monofilament PP mesh implants
with and without infection (four groups) inserted
in the abdominal wall of 84 female Wistar rats. An
Escherichia coli strain was inoculated intraoperatively in the two infected groups. The implants
were removed, and clinical, bacteriological, and
histological analysis were performed at 2, 15, and
30 days postoperatively. All inoculated rats (n=21)
in the non-silver-coated PP group presented periprosthetic E. coli infection, compared with only
five inoculated rats in the silver-coated PP group
(p<0.0001). Erosion was significantly higher in
the infected than in the non-infected silver-coated PP groups (p<0.01). There was no histological
difference between the four groups. They concluded that silver-coated implants appear effective
against bacterial infection, with good histological
tolerance but delayed healing (LE: 5). However,
the potential cytotoxicity of silver, as well as biomechanical properties of polypropylene after the
release of silver nanoparticles, require further studies (36).
D. COLLAGEN DERIVED BIOMATERIALS
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Figure 2 - Highly Purified Collagen Gel Coating Polypropilene Mesh presenting higher birefringence level of collagen fibers,
thus reflecting an improved molecular organization of newly formed collagen. A and B) Image of section impregnated
with silver (Ag) 90 days after implantation. PP (A) and PP+C (B) where the packing arrangement of collagen fibers is
demonstrated. Ag, 40×1. C and D) Unstained section immersed in water (PP+C 90 days after implantation), showing filament
cut perpendicularly, through collagen fibers with various brightness intensities. Birefringence is revealed by brightness
contrasted with a dark background. B. Same image, after compensation, in which collagen fibers appear dark.

A

B

C

D

(Figure is a courtesy of author: Siniscalchi et al., 2013).

host cells and promote angiogenesis; it is strong,
easily sutured, and can be easily manufactured to
match the physical properties of the tissue being
replaced; and elicits only a mild immunologic
response (45). In a comparative study between
PP and non-cross-linked porcine small intestine
serosal-derived collagen implants in a rat model,
SIS induced a less pronounced inflammatory reaction, less dense adhesions and an architecturally
better collagen organization than PP. SIS shows
an obvious transient weakness in tensile strength
at 30 days compared with PP but this difference
does not persist (46) (LE: 5).
E. TISSUE ENGINEERED PROTHESES (TEP)
Recent advances in cell-based technology
using regenerative medicine techniques suggest

that this approach holds enormous potential to
improve human conditions by encompassing alteration of the current biological state of a targeted tissue, augmentation of depleted function,
or absolute functional tissue replacement (47). To
that end, numerous cell-based investigations have
been performed to address urinary incontinence.
Cells derived from various sources have been used
for urinary incontinence, including chondrocytes,
smooth muscle cells, muscle precursor cells, adipose-derived stem cells, and bone marrow stromal cells providing coaptation of the bladder neck
by augmenting tissue mass or restoring sphincter
function (48).
The potential use of cell-based tissue engineering strategies to treat POP appears to be more
intricate. The vagina is a complex organ with great demands of functionality, and parameters such
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as strength and elasticity of the native tissue vary
interpersonally (49). Furthermore, the pathological anatomy of POP dictates that a simple injection of cells to regenerate damaged vaginal tissue
is not feasible. Besides these limitations, a novel
tissue engineering approach for creating prostheses for the treatment of stress urinary incontinence and pelvic organ prolapse has been described.
TEP were made from stromal fibroblasts, obtained
from oral mucosal biopsies, cultured in Dulbecco’s
Modified Eagle’s medium (DMEM) on an electrospun fabric of Poly(L)lacticco glycolic acid (PLGA)
polymer. This technique allows for ingrowth of
cells with the intrinsic ability to produce collagen.
So far, only limited evidence exists, and additional
animal studies are imperative before this approach
is ready for clinical use (50).
DISCUSSION
This review was based on a compilation of
selected studies concerning mesh and biomaterials
innovations using Pubmed, Embase and Web of
Science databases. It is important to emphasize the
lack of good quality clinical studies and the great
difficult to compare them due to different methodologies. Moreover, the majority of studies are experimental and current literature does not have a reliable
animal model for stress urinary incontinence and/or

prolapse repair. Although it has already been tested by numerous previous experiments to evaluate
graft and prosthesis integration, the rat subcutaneous tissue surely is not the ideal experimental
model. In current literature different models have
been tested with interesting findings, including
rabbit and sheep’s vagina models (40, 41). Thus,
those results cannot just be extrapolated to clinical practice. However, despite this weakness, such
review can be useful as a brief exposition of mesh
innovations and strategies under development for
biocompatibility improvement (Table-4).
The major controversy is still the use of meshes for pelvic organ prolapse repair. The literature
does not have strong evidences, which support their
use for that purpose as a routine. Therefore, continuous research is needed in order to find an ideal
biomaterial, with an adequate size, weight and features for lowering the risk of infection and integration defects. Moreover, as concluded by Barski et al.
in a meta-analysis, careful individualized selection
of patients and materials, education of patients, and
elimination of identified risk factors are urgent prior
to implantation of vaginal meshes (51).
The vagina is considered a clean-contaminated field. Mesh complications, such as erosion,
may be linked to bacterial contamination at the time
of mesh insertion (2). The properties of the mesh
play an important role in lowering the infection

Table 4 - Biomaterials for Reconstructive Surgery-Innovations.
Composite Meshes
Polypropylene+Polyglactin
Polypropylene+Polysaccharide hydrogel
Coated Meshes
Antiadhesive
Infection protection (Antibiotics, Silver)
Foreign Body Reaction (Corticosteroids, Plasma, Titanium, Collagen, Polyvinyl alcohol)
Collagen Based Meshes
Bovine
Porcine (SIS)
Tissue Engineered Meshes
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risk. The major concern is related to vaginal prolapse surgery, in which the size of the meshes and
positioning in the vagina differs substantially from
the sub-urethral tapes (52).

CONCLUSIONS
Biomaterials research have recently emerged worldwide as a result of an urgent need for
more appropriate options for reconstructive medicine and treatment of soft tissue disorders. Composite or coated meshes intending to get antiadhesive profile, protection against infection or to
elicit less pronounced foreign body reaction have
been tested. Although significative basic science information has been produced, there are still
conflicting results. Also, tissue-engineering techniques have shown only limited evidence till now.
As the life expectancy is growing quickly, efforts
in biomaterials research must be reached, in order
to offer long lasting therapeutic options for reconstructive surgery.

Comments on each topic
A. Composite Meshes
Recently, many combinations of composite meshes have been tested (PP+olyglactin;
PP+polysaccharide hydrogel; PP+polyvinyl alcohol)
but with conflicting results. It is important to state
that some evidences are based on experimental studies without an adequate control, and with a short
follow-up (18). Moreover, some conclusions were based on in vitro studies (15-17).
B. Changes In Mesh Density And Pore Sizes
Concerning the ideal mesh weight, light or
ultralight meshes tend to become first choice, because of its better biocompatibility, but still needs further
improvements to avoid the risk of higher recurrence
rate.

CONFLICT OF INTEREST
None declared.

C. Coating Biomaterials
Coating agents seems to be a great potential
strategy, highlighting antibiotic and corticosteroid
coating with interesting preliminary in vitro results.
Silver and titanium’s use should have its cytotoxicity
and biomechanical aspects clarified.
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Objectives: To evaluate the differences of peri-operatory and oncological outcomes
between Laparoscopic Radical Cystectomy and Open Radical Cystectomy in our center.
Materials and Methods: Overall, 50 patients were included in this non randomized
match-pair analysis: 25 patients who had undergone Laparoscopic Radical Cystectomy
for invasive bladder cancer (Group-1) and 25 patients with similar characteristics who
had undergone Open Radical Cystectomy (Group-2). The patients were operated from
January 2005 to December 2012 in a single Institution.
Results: Mean operative time for groups 1 and 2 were 350 and 280 minutes (p=0.03)
respectively. Mean blood loss was 330 mL for group 1 and 580 mL for group 2 (p=0.04).
Intraoperative transfusion rate was 0% and 36% for groups 1 and 2 respectively
(p=0.005). Perioperative complication rate was similar between groups. Mean time to
oral intake was 2 days for group 1 and 3 days for group 2 (p=0.08). Median hospital
stay was 7 days for group 1 and 13 for group 2 (p=0.04). There were no differences in
positive surgical margins and overall survival, between groups.
Conclusions: In a reference center with pelvic laparoscopic expertise, Laparoscopic Radical Cystectomy may be considered a safe procedure with similar complication rate of
Open Radical Cystectomy. Laparoscopic Radical Cystectomy is more time consuming,
with reduced bleeding and transfusion rate. Hospital stay seems to be shorter. Oncologically no difference was observed in our mid-term follow-up.

Key words:
Urinary Bladder; Cystectomy;
Laparoscopy; Urinary Bladder
Neoplasms

INTRODUCTION
Surgery plays a major role in the treatment
of all stages of invasive bladder cancer (1).
Open Radical Cystectomy (ORC) has been
the gold standard technique. However, contemporary studies have shown that open radical cystectomy morbidity is higher than 50% in reference
centers. Most significant complications, such as
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infections, paralytic ileus, operative wound dehiscence and urinary or intestinal fistulas can be life-threatening in about 10 to 20% of cases (2).
Laparoscopic Radical Cystectomy (LRC)
was first performed in the 90s by Parra et al. (3)
and the first laparoscopic radical cystectomy was
reported by Sanchez de Badajoz et al. (4) in 1995.
This minimally invasive technique seems to have
a smaller complication rate and very similar on-
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cologic parameters to classical open surgery (5-7).
This procedure is gaining the interest of urologic
oncologists (5). Some reports show that LRC compared to ORC has less blood loss and the patient
has an early return to normal activities, reduction
of postoperative pain and better cosmetic results.
On the other hand, it is a procedure that requires
minimally invasive surgery expertise, higher costs
and a longer surgical time (5-7).
A preliminary report of Latin American
multicenter experience suggested that LRC is feasible with acceptable complication rate (8). However LRC’s potential advantages were not demonstrated because no comparative data to open
surgery has been described.
We aimed to compare patients submitted
to ORC (historical controls) and LRC performed in
the same reference centers in Brazil matched for
stage and clinical characteristics.
MATERIALS AND METHODS
Patients
After Institutional Review Board approval, from January 2005 to December 2012, a total of 50 patients diagnosed with invasive urothelial bladder tumor by endoscopic resection and
an American Society of Anesthesiologists (ASA)
score <3 underwent radical cystectomy with extended pelvic lymphadenectomy. We queried our
database for patient demographics, preoperative
disease characteristics, perioperative variables,
and pathological outcomes. All patients had preoperative staging by clinical, laboratorial and radiological exams, following the TNM staging system by the American Joint Committee on Cancer
(1). The period between diagnosis and treatment of
invasive urothelial cancer was less than 3 months
in all cases. Bulky disease and patients with poor
performance status were excluded from this comparative study.
The patients were paired by demographics
and staging characteristics. No randomization was
used and the patients were divided in two groups.
Group 1 was composed by 25 patients who
underwent laparoscopic surgery (LRC) performed
by an expert surgeon (MTM) which previous experience included 500 laparoscopic surgeries and of

these 100 were laparoscopic radical prostatectomies. All cases included in this group represent the
learning curve for LRC in our institution. Group 2
was formed by 25 patients that underwent open
surgery (ORC) by three experienced uro-oncological surgeons from the same institution.
Perioperative and oncologic data were collected prospectively. Complications were classified
according to Clavien-Dindo score.
Operative technique
The preoperative preparation included a
mild laxative for colon cleaning and hospital stay
prior the procedure with fasting for eight hours.
Typing and blood reserve were routinely performed and all patients received antibiotic prophylaxis at the time of anesthesia induction. The procedure was performed under general anesthesia with
endotracheal intubation and insertion of urethral
catheter and nasogastric tube.
ORC was performed through a midline incision as previously described (9, 10).
On men, laparoscopic cystoprostatectomy
was performed according to the technique described (5, 11). After the establishment of pneumoperitoneum with a Veress needle, one trocar
10/11mm was inserted 2cm above the umbilicus
and a 0 degree lens was used for reviewing of the
abdominal cavity. The other trocars were inserted
under vision of the cavity. The trocars were arranged in an inverted V shape with one trocar at the
apex for the lens, two other trocars of 10/12mm,
and two final trocars of 5mm along the anterior-superior iliac spines (5).
The specimen was suitably disposed in an
endobag for subsequent removal through a periumbilical or Pfannestiel incision (5) of approximately 4-6cm and the pelvic cavity was reviewed
after that (Figure-1).
On women, the procedure was very similar;
routinely we started with lymphadenectomy and
the final surgical specimen including bladder, uterus and anterior portion of vagina were removed
vaginally, and the dome of vagina was then sutured. Of note, the lymphadenectomy boundaries
used during dissection included the genitofemoral nerve laterally, the bladder medially, Cloquet’s
node distally, the obturator nerve and its vessels
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posteriorly, and the mid-common iliac vessels
proximally for both ORC and LRC (Figure-2).
We used three different types of urinary diversions according to the surgeon preference and
the patient´s condition: Studer orthotopic neobladder, Bricker ileal conduit and cutaneous ureterostomy. The ileal conduit is a popular technique of
urinary diversion after radical cystectomy. Ileal neobladder reconstruction was performed only in selected patients with usable urethra. Cutaneous ureterostomy was performed in patients with advanced
age and significant comorbidity (diabetes, anemia,
COPD) (11). All urinary diversions were performed
extra corporeally.
Postoperative follow-up was conducted at
3-month intervals during the first year, at 6-month
intervals during the second year, and annually the-

reafter. Follow-up consisted of medical history, physical examination, and routine biochemical profile.
Ultrasonography of the abdomen, urography, and
chest X-rays were performed at 3, 6, and 12 months postoperatively, then annually unless otherwise
clinically indicated. Abdominal/pelvic computed tomography scans were performed 6 months postoperatively and annually thereafter. The patients complications were cataloged during hospitalization
and in clinical attendance for 90 days after surgery.

Figure 1 - Pelvic cavity after specimen removal.

The mean age of patients was 65 years (range 55-81), the rate of male/female was 1:2, and
the follow-up time was 47 months (range 10-58).
The demographic and preoperative characteristics
of both groups were similar and are presented in
Table-1. There were no significant differences in
gender, age, body mass index, ASA classification,
number of previous abdominal surgeries. No patients received pelvic radiation or neoadjuvant chemotherapy.
In Group 1 (LRC) the urinary diversions
were: 10 (40%) neobladder; 13 (52%) Bricker; and
2 (8%) cutaneous ureterostomy. There were no conversions to open surgery. The mean operative time
was 350 minutes, ranging between 240 and 400
minutes. The mean ablation time was 180 minutes,
ranging between 125 and 200 minutes. The average
blood loss of 330 mL (200-400 mL) was also estimated. No patient required blood transfusion in
the intraoperative period. Participants in this group
took two days to start oral diet and seven days to be
discharged. None had to be reoperated.
In Group 2 (ORC) the urinary diversions
were: 15 (60%) neobladder; and 10 (40%) Bricker. The mean operative time was 280 (200-350)
minutes, mean ablation time was 150 (120-185)
minutes. The estimated blood loss was 580 mL
(450-660 mL), requiring intraoperative blood
transfusion in 36% of patients (p=0.05). Unlike

Figure 2 - Major vessels after lymphadenectomy.

Statistical analysis
Quantitative values were compared by
Student’s t test. Qualitative variables were compared
by the chi-square test or Fisher’s exact test.
RESULTS
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Table 1 - Demographic characteristics and perioperative data.
LAPAROSCOPIC
(group 1)

OPEN
(group 2)

25

25

63±10

65±8

0.9

1:2

1:2

1.0

pT1

10

8

pT2

15

17

26.8±10

27.9±8

1

1 (4)

2 (8)

2

24 (96)

23 (92)

20

19

0.8

Mean Operative Time (min) (range)

350 (240-400)

280 (200-350)

0.03

Mean Ablative Time (min) (range)

180 (125-200)

150 (120-185)

0.21

Mean Blood Loss (mL) (range)

330 (200-400)

580 (450-660)

0.04

Intraoperative Transfusion, No. (%)

0 (0)

9 (36)

0.005

Perioperative Complication, No. (%)

10 (40)

9 (36)

0.8

Mean Time to oral intake±SD (days)

2±0.9

3±1.1

0.08

Mean Hospital Stay±SD (days)

7±5.4

13±6.2

0.04

No. Patients
Mean age±SD
Male/Female Rate

p Value

TURB stage

Mean BMI±SD

0.8
0.7

ASA score, No. (%)

Tabagism

the patients in Group 1, the second group took
three days to take oral diet and remained inpatients for 13 days after surgery. None of them
required reoperation as well.
Perioperative complications were similar
in both Groups. In Group 1 a total of 40% (10
patients) had complication: 20% Clavien 1, 12%
Clavien 2 and 8% Clavien 3. In Group 2 a total of
36% (9 patients) had complications: 20% Clavien
1, 8% Clavien 2 and 8% Clavien 3. No Clavien 4-5
complications were observed in this study.
Perioperative pathological outcomes are
showed in Table-2. In Group 1, there were 10

0.8

(40%) patients with preoperative staging pT1
and 15 (60%) pT2. In Group 2, 8 (32%) patients
had preoperative stage pT1, 13 (52%) pT2 and
four (16%) pT3. In the first group (LRC) there
were 16±4 lymph nodes retrieved, 18% lymph
node invasion. In the second group (ORC) there
were 18±3 lymph nodes retrieved, 22% lymph
node invasion. There were no statistical differences between the number of retrieved nodes.
The median follow-up of the Groups was similar.
There were also no differences in positive surgical margins (none in both groups) and overall
survival presented similar oncological results.
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Table 2 - Postoperative histopathological results.
LAPAROSCOPIC
(group 1)

OPEN
(group 2)

p Value

pT1

10

8

pT2

15

13

pT3

0

4

16±4

18±3

pN0

82

78

pN1 or grater

18

22

0

0

1.0

25 urothelial bladder cancer

25 urothelial bladder cancer

1.0

Nb tumor stage:

Mean lymph nodes retrieved±SD

0.2

0.6

Lymph node involvement (%)

Nb. positive surgical margins
Nb histology

DISCUSSION
Expertise and reduction of complications to
acceptable rates with radical cystectomy are achieved in high volume centers. Minimally invasive technique is acquiring interest from urologists in reference centers (5) and the benefits of this approach
are being recognized. ORC is mainly adopted because
it is less costly and there are few minimally invasive
trained urologists for radical cystectomy in Brazil.
In the U.S., since there are high volume centers with
robotic expertise and available technology, this surgery is competing with open and laparoscopic cystectomy, and gaining ground in pelvic surgery (12).
We describe herein our experience with LRC
and compare perioperative characteristics, oncological outcomes and complication rates with our ORC
results. The findings suggest that LRC is associated
with longer operating times, less blood loss, lower
transfusion rates, and decreased hospital stays. Importantly, a significant decrease in morbidity rates
with comparable short-term oncological outcomes
was seen when comparing LRC with ORC.
There have been several published reports
of LRC and ORC (Table-3). In those studies, lapa-

0.5

roscopic radical cystectomy seems to have a lower
morbidity rate than ORC (11, 13, 14).
Despite the longer operative time in LRC,
our complication rate was not higher than ORC.
Laparoscopic procedure also accelerate oral intake and reduced return to normal bowel function. Moreover, laparoscopy is also associated
with a lower incidence of infectious complications due to shorter exposure of the abdominal
cavity. According to Targarona et al., there is
less involvement of the immune system in this
procedure (11, 13, 14). Our results are similar to
previous published reports. In our study, it was
not observed a high rate of complications specific to the laparoscopic approach, such as leakage and fistulas. This may be due to our surgeon
laparoscopic experience and to our urinary reconstruction performed extra corporeally, which
is a safest way to decrease complications.
We also observed lower blood loss/transfusion, reduced hospital stay and similar mid-term
oncological results. Lymph node dissection in invasive bladder tumors is important for both accurate staging and adequate oncological control.
Our results showed that lymphadenectomy yield
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Table 3 - Comparison of perioperative characteristics.
Porpiglia et al.

Hemal and Kolla

Guillotreau et al.

Present study

LRC

ORC

LRC

ORC

LRC

ORC

LRC

ORC

284

260

305

265

382.2

334.1

350

250

-

-

107

101.3

161.1

181.7

180

150

Blood loss (mL)

520

770

414

825

429.7

923.2

330

580

Intraoperative transfusion

10%

18%

46.7%

80%

7.9%

36.7%

0%

36%

Perioperative complication

-

-

-

-

26.3%

60%

40%

36%

Time to oral intake (day)

3.3

5.7

3.7

5.1

3.8

6.4

2

3

Hospital stay (day)

18.1

19.7

9.2

11.8

12.7

15.6

7

13

Operative time (min)
Ablative time (min)

in LRC was not inferior to ORC. In previous laparoscopic studies (15, 16), the mean number of
lymph nodes retrieved was similar to our study
(1). Other retrospective comparative studies (14)
also showed no statistically significant difference
in lymph node yield between LRC and ORC demonstrating that minimally invasive procedure do
not preclude an adequate node dissection. As LRC
is a complex surgery the results could be improved
with more experience.
Nevertheless, costs are an inherent discussion in any minimally invasive procedure. A recent
study reported that LRC had lower costs compared
to ORC (17.534 Euros compared to 22.284 Euros,
respectively; p not significant). Authors emphasize that costs with disposable surgical equipment
in LRC are compensated by lower transfusion rates, shorter hospital length and less intensive care
admissions (17).
Our study has some obvious limitations.
Both the patients and the surgeons could not be
blinded because of the surgical nature of the trial.
Our patient numbers were relatively small and the
mean follow-up was relatively short. The lack of
randomization prevented us to conclude which
surgical procedure was better. Otherwise, the procedures were performed by a single laparoscopic
surgeon and 3 open surgeons, but all with extensive experience regarding cystectomy. In relation
to the selective criteria, our study demonstrated
the initial feasibility, safety and oncological equi-

valence for cases with bladder disease <pT3 in patients with good performance status. Future studies are needed to evaluate safety in patients with
poor performance status and oncologic efficacy
for more advanced disease.
In conclusion, our study suggested that
LRC is superior to ORC in terms of perioperative
outcomes and may be used in experienced hands
with the advantages of minimal invasive procedures. Despite the shorter follow-up and the small
number of patients, our study demonstrated no
major difference in oncological outcomes (12, 15,
16, 18). However, the limitations of our study do
not allow a final conclusion and future large randomized controlled trials with longer follow-up
are needed to provide more convincing oncological outcomes.
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Purpose: The aim of this study was to identify possible protein biomarkers and/or
candidates for therapeutic targets in tissues of patients with SCCP, infected by HPV,
applying one dimensional electrophoresis (1DE), followed by direct mass spectrometry
(MS) analysis.
Materials and Methods: Tissues from 10 HPV positive patients with SCCP and from 10
patients with HPV negative non-tumorous penile foreskins were analyzed applying 1D
electrophoresis, followed by analysis with direct mass spectrometry (MS).
Results: Sixty-three different proteins were identified in the first group and 50 in the
second group. Recognition was possible for 28 proteins exclusively detected in Group
1 and 21 proteins presented only in Group 2.
Conclusion: Some proteins in the first group are directly involved in the development
of other types of cancer, and therefore, suitable for analysis. Complement C3 protein
is a strong candidate for evaluating SCCP patients.

Key words:
Carcinoma, Squamous Cell;
Penis; Human papillomavirus

INTRODUCTION
Cancer of the penis is a rare neoplasm with
a high incidence in developing countries. This fact
clearly indicates the disease’s association with local
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economic conditions (1). Penile cancer has a low
overall incidence, representing approximately 0.4%
of malignancies in the Unites States. In Brazil, despite the high incidence in some regions, this disease
accounts for about 2.1% of malignancies (2, 3). A
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recent Brazilian epidemiologic study on penile carcinoma revealed the profile of these patients (4).
The etiology of penile cancer has not
been fully elucidated. However, its incidence varies according to the practice of circumcision,
personal hygiene, presence of phimosis, human
papillomavirus (HPV) infection, and tobacco use
(5-9). The mechanism of tumor induction and
promotion related to HPV infection is not completely understood. It is believed that the incorporation of viral DNA to the human genome leads to hyper-expression of viral genes E6 and E7
and inactivates the host cell’s tumor suppressor
gene products p53 and pRb (10).
The presence and extent of inguinal metastases are the most important prognostic factor related to the survival of patients with penile
carcinoma. At the time of its initial presentation, 50% of patients with SCCP have inguinal
lymphadenopathy; however, only half of these
actually show metastatic lymph node involvement. Furthermore, 20% of patients with clinically negative inguinal lymph nodes have micro-metastases that will only be diagnosed by
histopathologic examination of surgical specimens obtained from lymphadenectomy, a procedure associated with a significant morbidity
(1, 4). Therefore, SCCP remains a challenge for
the urologist, because there is no consensus for
an appropriate therapy for all forms of disease presentation. The possibility of using reliable
biomarkers to predict disease prognosis and to
establish procedures less aggressive for patients
at low risk for metastasis becomes necessary. In
this sense, the development of more accurate
molecular diagnostic methods and prognostic
value tumor markers is essential.
Proteomics is the large-scale identification of proteins. Proteomics technologies are
currently under development and several methodological approaches can be applied depending
on the objectives. The great advantage of proteomics over genomics or transcriptomics studies is
that the real functional molecules of the cell are
being studied. Therefore, in this study, the aim
was to identify possible protein biomarkers and/
or candidates for therapeutic targets in tissues of
patients with SCCP, infected by HPV, applying

one dimensional electrophoresis (1DE), followed
by direct mass spectrometry (MS) analysis.
MATERIALS AND METHODS
Patients and controls
Between January 2009 and December
2011, 20 patients treated at three health institutions in the state of Rio de Janeiro were recruited and divided into two groups for prospective
tissue proteomic analysis. Group 1 was composed
of 10 patients with positive HPV malignant SCCP
treated at the Brazilian National Cancer Institute
(INCA) and Mario Kröeff Hospital. Group 2 (control group) was composed of 10 patients with HPV
negative non-tumorous penile foreskins collected
at Santa Veronica Hospital after circumcision procedures. HPV typing was performed as previously
published (11, 12) and reported (13).
Pathological material was reviewed in both
groups and all tumors were histologically classified based on Broders’ system. Only two pathologists were responsible for reviewing the specimens.
The clinical and pathological staging for Group 1
was done according to the 2002 TNM classification system. Patients’ treatment varied according
to primary tumor presentation. The distribution of
T and N categories is shown in Table-1. The criterion for performing a radical inguinal lymphadenectomy (RIL) in all cases was the stage, grade
and/or presence of lymphovascular invasion. Two
patients with stage T1 underwent lymphadenectomy. The first presented unilateral inguinal lymphadenopathy and the second presented grade 2
tumor. In our services, we only do not perform RIL
in patients with stage T1N0M0 grade 1 tumor without lymphovascular invasion ages ranged from
38 to 90 years (mean, 63.56) for Group 1 and 23 to
83 years (mean, 60) for Group 2. The pathological
variables studied were histological type, grade of
tumor differentiation, corpus spongiosum and/or
infiltration of the corpora cavernosa, urethral infiltration, and inguinal lymph nodes involvement.
Patient recruitment did not take into account any
criteria of poor prognosis, and the tissue specimens were randomly selected respecting the number of pre-established patients for the study. All
patients involved in the current study gave their
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Table 1 - Histopathologic findings, pathologic staging and treatment option for patients from group 1.
Pts

Histology

Grade

Stage TNM

HPV type

Surgery

1

Squamous cell
carcinoma

G2

T4N2Mx

MY-/16+

Total Amputation + Bilateral RIL

2

Squamous cell
carcinoma

G1

T2N3Mx

MY-/18+

Partial Amputation + Bilateral RIL

3

Squamous cell
carcinoma

G2

T2N0Mx

16+;45+

Partial Amputation + Bilateral RIL

4

Squamous cell
carcinoma

G2

T2N0Mx

MY-/18+

Partial Amputation + Bilateral RIL

5

Squamous cell
carcinoma

G1

T1N1Mx

MY-/45+

Partial Amputation + Bilateral RIL

6

Squamous cell
carcinoma

G2

T1N0Mx

45+

Partial Amputation + Bilateral RIL

7

Squamous cell
carcinoma

G1

T2N0Mx

MY-/16+ 45+

Partial Amputation + Bilateral RIL

8

Squamous cell
carcinoma

G2

T2N1Mx

MY+/45+

Partial Amputation + Bilateral RIL

9

Squamous cell
carcinoma

G2

T2N1Mx

MY+/16+

Partial Amputation + Bilateral RIL

10

Squamous cell
carcinoma

G2

T2N0Mx

MY-/45+

Partial Amputation + Bilateral RIL

RIL = Radical Inguinal Lymphadenectomy; MY-MY09/11 Consensus Primers

informed consent. This study was approved by the
Brazilian National Cancer Institute Ethical Board (registrations # 38/05 and 67/07). Because this was a
pilot study and unprecedented in literature the number of patients was pre-established in both groups
in the design of work, aiming preliminary results
for further investigation. The only exclusion criterion was positivity for HPV in the control group.
Our study aimed qualitative detection of proteins in
the 2 groups not being our objective to quantify the
identified proteins. All tests in tumor samples from
patients revealed the presence of HPV. Because of the
rarity of HPV-negative patients, a second study with
HPV-negative patients will be necessary.
Tissue protein extraction and quantification
Tissues were macerated in 200μL of lysis
buffer (7 M urea, 2 M Thiourea, 4% CHAPS and

1% DTT) with the addition of 0.2-mM PMSF. This
mixture was stirred for 1 hour at room temperature and then centrifuged at 14.000g for 15 minutes.
The supernatant was collected and stored at -80ºC
(14) until experimentation.
The protein extracts were quantified by 2D
Quant Kit (GE Healthcare, Cat #. 80-6483-56), according to the manufacturer’s instructions. Measurement was performed at 650 nm in Elisa Spectra Max 190 device from Molecular Devices. The
analysis of quantification was performed by the
program SOFT® Pro 4.3 max, Life Sciences Edition.
Gel 1D

After quantification, two protein pools
were formed with 10 SCCP tissues and with 10
control tissues, separately. Each pool contained
3.3µg of proteins from each sample, a total of
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33µg. The SCCP and control pools were applied
on a 12% SDS-PAGE gel. Proteins were separated
in Tris-Glycine buffer (25-mM Tris and 250-mM
Glycine pH 8,3) and 0.1% SDS at 80 V and 50 mA
(15). The proteins were visualized with Coomassie blue G-250. The gels were scanned on Image
ScannerTM (GE Healthcare) using the program Labscan™ (GE Healthcare) for protein lanes reading.
Mass spectrometry analysis
The lanes were fractioned in approximately 2-5 mm slices. The bands in the slices were
destained in a solution of 25-mM ammonium bicarbonate (NH4HCO3) pH 8.8/50% and acetonitrile
(ACN) overnight on a shaker, at room temperature.
To reduce proteins, the gel was incubated with 10mM DTT in 25-mM NH4HCO3 at 56ºC for 1 hour.
The supernatant was discarded and the gel was
washed in a solution of 25-mM NH4HCO3 twice.
After protein disulfide bonds were reduced, cysteines were alkylated with iodoacetamide 55 mM for
45 minutes at room temperature in the dark. The
supernatant was discarded and the gel was washed with 25-mM NH4HCO3 solution in 50% ACN.
The supernatant was removed again and gel slices
were dehydrated with 100% ACN for 5 minutes and
posteriorly in a vacuum centrifuge. Proteins were
digested with trypsin (Promega) 10ng/μL dilution,
overnight, at 37ºC. After digestion with trypsin,
peptides were extracted from gels by adding a solution containing 0.1% formic acid/50% ACN for
30 minutes. This solution was transferred to another tube and the procedure was repeated twice.
The samples were completely dried in a vacuum
centrifuge. The pellets were resuspended in water and purified through Ziptip Perfect Pure C18
(Eppendorf, cat # 0030.008.405) and then dried in
a vacuum centrifuge.
For mass spectrometry analysis, the peptides were resuspended in 20µL of acetonitrile 3%
and acid formic 0.1% solution. The peptides were
analyzed by mass spectrometer ESI-Q/TOF Micro
(Waters) linked to a nanoACQUITYUPLC® (Waters).
The peptides was loaded on symmetric C18 trap
column (Waters) followed by fraction in a nanoEase BEH 130 C18 100 mm × 100μm column (Waters) at a flow rate of 0.5μL/min and eluted with
a linear acetonitrile gradient (from 10 to 50%) of

0.1% formic acid. Spectrometer analysis was performed on positive mode. Acquisition parameters
on mass spectrometer was: cone voltage 30 V, capillary voltage 3500 V, source temperature 80ºC,
scanning a mass-to-charge ratio (m/z) MS mode
400-2000 and MS/MS mode 50-2000. The three
ions with more intensity with charge states of +2,
+3, or +4 were selected for MS/MS fragmentation.
The reference ion used was the monocharged ion
m/z 588.8692 of phosphoric acid. The data acquisition was performed by MassLynx 4.0 software
(Micromass/Waters) and the process data by proteinLynx Global Service (PLGS 2.4, Waters).
Proteins were identified by correlation of
tandem mass spectra to the NCBInr proteins database, using Mascot on-line (Matrix Science, London, UK - http://www.matrixscience.com/cgi/search_form.pl?FORMVER=2&SEARCH=MIS) with
restricted taxonomy Homo sapiens. The NCBI
(National Center for Biotechnology Information)
protein database is an on line collection of sequences from several sources, including translations from annotated coding regions in GenBanK,
RefSeq and TPA, as well as records from SwissProt, PIR, PRF, and PDB; “nr” refers to non-redundant protein sequences. The NCBI is a division of the National Library of Medicine (NLM)
at the National Institutes of Health (NIH), USA.
The parameters were as follows: MS and MS/MS
tolerance of 0.1 Da, tryptic specificity allowing
for one missed cleavage, fixed modification of
carbamidomethylation of cysteine residues, and
variable modification of oxidation of methionine,
phosphorylation of tyrosine, serine and threonine
residues and propionamide. Positive protein identification was accepted with at least two peptides
with a Mascot peptide score ≥35.
RESULTS
The pathological features of the primary
tumor and inguinal lymph nodes, the type of treatment instituted, and the HPV type (13) for each
patient from Group 1 are described in Table-1.
The protein extracts obtained from Groups
1 and 2 were separated by electrophoresis in a
12% SDS-PAGE gel. The protein bands of each
group were identified and compared for differen-
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ces. Twenty-six protein spots from Group 1 and 21
from Group 2 were identified, sliced out from the
gel and analyzed through mass spectrometry (Figure-1). Sixty-three different proteins were identified in Group 1 and 50 in Group 2. After a comparative analysis of both groups, it was possible
to recognize 28 proteins exclusively detected in
Group 1 and 21 proteins presented only in Group
2 (Tables 2 and 3).
Discussion
A large number of proteins were identified
in both Groups 1 and 2. Some of these proteins

found in Group 1 are also directly involved in the
development of other types of cancers and therefore, suitable for analysis.
The major stress-inducible heat shock protein, Hsp70, that is a chaperone protein abundantly and preferentially expressed in tumors, was
detected in Group 1. Owing to the ability of Hsp70
to protect cells from a wide range of apoptotic and
necrotic stimuli, it has been assumed that Hsp70
may confer survival advantage to tumor cell lines. Nylandsted et al. (16) demonstrated that the
depletion of Hsp70 by an adenovirus expressing
antisense Hsp70 resulted in a massive cell death
of tumorigenic cell lines of breast, colon, prosta-

Figure 1 - 1DE analysis of tissue samples from SCCP HPV patients and control group. Each pool contained 3.3µg of
proteins from each sample, a total of 33µg. The SCCP and control pools were applied on a 12% SDS-PAGE gel. The gel
was stained with Coomassie blue G. The markers and numbers in gel represent the sections that were excised for mass
spectrometry analysis.
KDa

SMW

C

T=penile cancer SCCP; C=control group; SMW=Standard Molecular Weight

646

T

NCBI ID

gi|179212

gi|189036

gi|1296662

gi|93141049

gi|4507677

gi|223170

gi|5729877

gi|2982019

gi|178375

gi|4503571

Gel Slice

T1

T2; 3

T2

T2

T5

T6

T9

647

T11

T11; 12

T13

Alpha-enolase isoform
1

Aldehyde
dehydrogenase

Chain B, Fab Fragment
of engineered Human
Monoclonal Antibody
A5b7

Heat Shock cognate 71kDa protein isoform 1

Fibrinogen gamma

Endoplasmin

Collagen alpha-1 (XII)
chain short isoform
precursor

Plectin

Nonmuscle myosin
heavy chain (Myosin 9)

Na+ K+ ATPase alpha
subunit

Proteins

90

44

47

41

58

44

60

74

78

41

Score

R.SQVEEELFSVR.V
K.VLALPEPSPAAPTLR.S

K.ALELDSNLYR.I
K.HSQAVEELAEQLEQTKR.V

R.SPDFTNENPLETR.N

Representative Peptides

R.GNPTVEVDLFTSK.G /
R.YISPDQLADLYK.S /
K.VVIGMDVAASEFFR.S + Oxidation (M) /
K.VNQIGSVTESLQACK.L /
K.YNQLLRIEEELGSK.A /
K.LAMQEFMILPVGAANFR.E + 2 Oxidation (M)
/ R.EIFDSRGNPTVEVDLFTSK.G /
K.DATNVGDEGGFAPNILENKEGLELLK.T

Glycolysis,
metabolism of
amino acids and
xenobiotics
Glicolysis;
gliconeogenese

hsa:218

hsa:2023

Cell defense

Unknown

K.GPSVFPLAPCSR.S /
R.STSESTAALGCLVK.D /
E.VQLLESGGGLVQPGGSLR.L
K.LPEWAADEPVEK.T /
R.SLEEAIQFINQR.E

Stress response,
transcription
regulation

Blood coagulation

Proteins processing

Cell adhesion

Apoptosis

Cell communication

ATP biosynthesis

Function

hsa:3312

hsa:2266

hsa:7184

hsa:1303

hsa:5339

hsa:4627

hsa:476

KEGG

K.DAGTIAGLNVLR.I (U)

K.EGFGHLSPTGTTEFWLGNEK.I
K.MLEEIMKYEASILTHDSSIR.Y
K.AIQLTYNPDESSKPNMIDAATLK.S

K.SILFVPTSAPR.G

K.ALALGALQNIR.Y
R.VVYSPVDGTRPSESIVVPGNTR.M

Table 2 - Proteins identified in pool of patients with SCCP (Group 1)

Cytosol

Cytosol

Secreted

Cytosol, nucleus,
cell surface

Secreted

Cytosol

Extracellular matrix

Cytosol, cytoskeletal

Cytosol

Cell membrane

Cell Compartment
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gi|31397

gi|31645

T18

gi|35222

T15

T17

gi|306882

T14

gi|5174391

gi|4505763

T14

T17

gi|40068518

T13

gi|63252913

gi|31170

T13

T16

gi|1710248

T13

648

Glyceraldehyde3-phosphate
dehydrogenase

Fibronectin precursor

Alcohol dehydrogenase
[NADP+]

Macrophage-capping
protein

70-kDa heat shock
protein

Haptoglobin precursor

Phosphoglycerate
kinase 1

6-phosphogluconate
dehydrogenase,
decarboxylating

Chain A, Crystal
Structure Of Human
Beta Enolase Enob

Protein disulfide
isomerase-related
protein 5

46

40

44

44

43

36

39

42

44

55

R.GALQNIIPASTGAAK.A /
R.VPTANVSVVDLTCR.L /
K.LISWYDNEFGYSNR.V /
K.LTGMAFRVPTANVSVVDLTCR.L +
Oxidation (M) /
K.IKWGDAGAEYVVESTGVFTTMEK.A
+ Oxidation (M) /
K.VIHDNFGIVEGLMTTVHAITATQK.T +
Oxidation (M)

R.VPGTSTSATLTGLTR.G

K.GLVQALGLSNFNSR.Q /
R.GLEVTAYSPLGSSDR.A

R.QAALQVAEGFISR.M

R.TTPSYVAFTDTER.L (U)

K.VTSIQDWVQK.T /
K.SPVGVQPILNEHTFCAGMSK.Y + Oxidation
(M)

K.ITLPVDFVTADKFDENAK.T

K.IISYAQGFMLLR.Q + Oxidation (M) /
K.GILFVGSGVSGGEEGAR.Y

K.VNQIGSVTESIQACK.L

R.TGEAIVDAALSALR.Q /
K.LAAVDATVNQVLASR.Y

Angiogenesis, cell
adhesion, platelet
activation and
degranulation
Glycolysis

hsa:2597

Glicolysis,
glicerolipids
metabolism

Actin filament
organization

Regulation of cell
cycle; cellular
membrane
organization

Defense

Glicolysis

Pentose pathways

Glicolysis

Proteins processing

hsa:2335

hsa:10327

hsa:822

hsa:3312

hsa:3240

hsa:5230

hsa:5226

hsa:2027

hsa:10130

Cytosol, plasma
membrane

Secreted,
extracellular matrix

Cytosol

Cytosol

Cytosol; plasma
membrane

Secreted

Cytosol

Cytosol

Cytosol,fosfopiruvat
hydratase complex

Endoplasmatic
reticulum
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gi|181250

T26

gi|4502599

T20

gi|2204207

gi|4929769

T19

T24

gi|4826643

T19

gi|9844110

gi|2906146

T19

T23

gi|809185

T19; 20

649
Cyclophilin

Glutathione
S-transferase

cAMP-specific
phosphodiesterase 4D

Carbonyl reductase
[NADPH] 1

Glyoxalase domaincontaining protein 4
(CGI-150 protein)

Annexin A3

Malate dehydrogenase
precursor

Chain A, The Effect Of
Metal Binding On The
Structure Of Annexin
V And Implications For
Membrane Binding

20

75

42

46

36

37

46

52

K.TVDNFVALATGEK.G

M.PPYTVVYFPVR.G
-.MPPYTVVYFPVR.G + Oxidation (M)
M.PPYTVVYFPVRGR.C
K.EEVVTVETWQEGSLK.A
K.FQDGDLTLYQSNTILR.H
K.ALPGQLKPFETLLSQNQGGK.T
K.YISLIYTNYEAGKDDYVK.A

K.LSPVISPR.N

R.LFSGDVVLTAR.D /
R.VVNVSSIMSVR.A /
R.GQAAVQQLQAEGLSPR.F /
K.VADPTPFHIQAEVTMK.T + Oxidation

K.ILTPLVSLDTPGK.A (U)

K.MLISILTER.S + Oxidation (M) /
K.GAGTNEDALIEILTTR.T

K.IFGVTTLDIVR.A /
K.VDFPQDQLTALTGR.I

RSEIDLFNIRK /
KGLGTDEESILTLLTSRS /
KWGTDEEKFITIFGTRS /
RGTVTDFPGFDERADAETLRK

Signal transduction

Amino acids
metabolism

hsa:2940

hsa:5480

Smooth muscle
contraction;
regulation of
receptor activity

Lipid metabolism –
arachidonic acid

hsa:873

hsa:5144

Unknown

Defense response

Citric acid cycle

Blood coagulation

hsa:51031

hsa:306

hsa:4191

hsa:308

Cytosol

Cytosol

Cytosol

Cytosol

Mitochondria

Phagocytic vesicle

Mitochondria

Cytosol
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te, and liver. The authors advocate that Hsp70 is
a prerequisite for the survival of human cancer
cells. Similarly, Aghdassi et al. (17) demonstrated
that the depletion of Hsp70 by short interfering
RNA treatment induced apoptosis in pancreatic
adenocarcinoma.
Plectin is a cytolinker protein of the plakin
family. Plakins connect intermediate filaments to
desmosomes and hemidesmosomes, stabilize cells
mechanically, regulate cytoskeleton dynamics,
and serve as a scaffolding platform for signaling
molecules. Niwa et al. (18) reported that Plectin
misexpression leads to displacement of the centrosome, therefore contributing to genomic instability and cancer development. Nevertheless,
plectin is not expressed by most normal tissues,
with the exception of the skin and genitourinary
tract. Interestingly, we have detected plectin solely in Group 1. Complement plays a central part
of the innate immune system, providing a highly
effective means for destruction of invading microorganisms: clearance of immune complexes; and
elimination of dead, apoptotic, and tumor cells.
During the evolution of a cancer cell, neo-antigens
are produced. These elements distinguish cancer
cells from their normal counterparts and may well
be recognized by the immune system, eliminating
many or most tumors (19, 20). Although most in
vivo observations support that many cancers activate the autologous complement system, it is also
well-known that the efficiency of complement-mediated tumor cytotoxicity is hampered by various protective mechanisms (21). In this work, human complement C3 was detected only in Group
2. A possible explanation for these findings lies on
the theory that patients with malignancies have a
poorer immune response. Our result corroborates
the study of Ornellas et al. (22), in which the authors have demonstrated that human complement
fragments C3 and C4A/B were downregulated in
plasma of patients with SCCP. In the present series, all patients from Group 1 were HPV positive
and this could explain the absence of complement
C3 because viral proteins counteract the immune
response (23).
Enolase is a key glycolytic enzyme that has
been used as a diagnostic marker to identify human lung cancers (24). Higher α-enolase plasma

levels were also identified in patients with renal
cell carcinoma (25). In cancer cells, enolase is overexpressed and localizes on their surface, where it
acts as a key protein in tumor metastasis, promoting cellular metabolism in anaerobic conditions
and driving tumor invasion through plasminogen
activation and extracellular matrix degradation. It
also displays a characteristic pattern of acetylation, methylation, and phosphorylation that regulates protein functions and immunogenicity. In
the present study, alfa and beta enolase isoforms
were identified exclusively in Group 1. This finding may suggest that in the future, enolase can
be used as a possible clinical biomarker. Nevertheless, further studies are needed to corroborate
these findings and to determine the usefulness of
this protein in clinical scope.
Prohibitin is a potential tumor suppressor, which was originally identified because of its
anti-proliferative activities. The human prohibitin
gene was identified and cloned in 1991, as a result of a search for potential tumor suppressors,
on the basis of its anti-proliferative activities (26).
Furthermore, prohibitin is capable of inhibiting
cell proliferation by repressing the transcriptional
activity mediated by E2F which regulates many
genes involved in the transition G1/S and DNA
synthesis (27). In addition to transcriptional repression, prohibitin can induce p53-mediated
transcription, indicating that prohibitin may have
dual functions in modulating transcription (28).
In a study conducted by Joshi et al. (29),
the authors supported this theory by demonstrating that prohibitin can differentially regulate the
Yin-Yang 1 and caspase 7 gene promoter activities. Additional functions related to prohibitin
were linked to cell apoptosis (30). In this series,
prohibitin was exclusively presented in Group 2,
supporting its potential tumor suppressor activity.
The critical functions of prohibitin in growth control and transcriptional regulation clearly indicate
the need for further investigations to elucidate its
importance in SCCP development.
To our knowledge this is the first study
that analyzed penile tumors through proteomics
technologies. Unfortunately, as all samples in our
analysis were typed as HPV +, it was not possible
to perform a comparison concerning HPV status
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Table 3 - Proteins identified in pool of patients with non-tumor tissue (Group 2).
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in the group with tumor. As the selected patients
were positive for HPV DNA, this fact can cause
false negative for complement proteins. The variability could have been better analyzed if there were compared to patients with cancer of the
penis, whose tests did not reveal the presence of
HPV. The proteomic consequences of HPV infection in penile carcinoma are not known. Analysis
of differentially expressed proteins by HPV status revealed enrichment of proteins involved in
epithelial cell development, keratinization and extracellular matrix organization in HPV− oropharyngeal carcinoma (OPC), whereas enrichment of
proteins in DNA initiation and replication and cell
cycle control was found for HPV+ (OPC) (31). Due
to the rarity of penile tumors and the high percentage of HPV positive in our samples (8, 13) it is
difficult to compare the tumors according to HPV
status. However, a second study is underway to
compare our results and identify the presence or
absence of complement in tissue of SCCP patients
negative for HPV.
CONCLUSIONS
We identified a large number of proteins
in patients with penile cancer and in the control
group. Some of these proteins, found in the first
group, are also directly involved in the development of other types of cancers and therefore, suitable for analysis. Further studies are needed to
corroborate these findings and to determine the
usefulness of each discussed protein in the clinical scope of SCCP patients. Remarkably, this work
reinforces that the C3 complement protein is a
strong biomarker candidate for evaluating SCCP
patients. Further studies should be conducted
comparing samples positive for HPV with other
HPV negative.
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Objectives: Ultrasound (US) is often used for the work-up of testicular pathology. The
findings may implicate on its management. However, there is only scant data on the
correlation between US findings and testicular tumor type and size. Herein, we report
on a multicenter study, analyzing these correlations.
Methods: The study included patients who underwent orchiectomy between 2000
and 2010. Their charts were reviewed for US echogeneity, lesion size, pathological
dimensions, histology, and the presence of calcifications, fibrosis, necrosis and/or intraepithelial neoplasia. The incidence of these parameters in benign versus malignant
lesions and seminomatous germ cell tumors (SGCT) versus nonseminomatous germ
cell tumors (NSGCT) was statistically compared.
Results: Eighty five patients fulfilled the inclusion criteria, 71 malignant (43 SGCT,
28 NSGCT) and 14 benign. Sonographic lesions were at least 20% smaller than the
pathologically determined dimensions in 21 (25%) patients. The ability of US in
estimating the size of malignant tumors was 71%, compared to 100% of benign
tumors (p=0.03), with no significant difference between SGCT and NSGCT. Necrosis
was more frequent in malignant tumors (p=0.03); hypoechogeneity and fibrosis were
more frequent in SGCT than in NSGCT (p=0.002 and 0.04 respectively).
Conclusions: Testis US of malignant lesions underestimates the size in 25% of the
cases, a fact that may impact on the decision of testicular sparing surgery. The ultrasonic lesions were eventually proven to be benign in 16% of the cases. Therefore
it is advised to apply frozen sections in borderline cases. Hypoechogeneity is more
frequent in SGCT than NSGCT.

Key words:
Ultrasonography; Testis;
Neoplasms

INTRODUCTION
Ultrasound (US) is often used for clinical
investigation of testicular disease. It has a high
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sensitivity for detection of abnormalities in the
scrotum, capable of differentiating between testicular and paratesticular lesions and is accurate in
demonstrating the location and characteristics of
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intratesticular lesions. However, it cannot reliably
differentiate benign from malignant intratesticular lesions and its ability to predict the true tumor
size is debatable (1-5). It has been demonstrated
that cancers are hypo-echoic in relation to the
surrounding parenchyma in approximately 95%
of cases (6). Some studies have suggested that seminoma germ cell tumors (SGCT) are often more
homogeneously hypoechoic while the more cystic
nonseminomatous germ cell tumors (NSGCT) are
often non homogenously hypoechoic due to areas
of calcification and/or necrosis (1, 6, 7). Even with
this noted difference, the tumor tissue type cannot
be reliably differentiated solely by its ultrasonographic appearance and the general consensus is
that a sonographic detection of a solid or mixed
cystic lesion mass requires surgical exploration (6,
8). In these situations lesion dimensions are a crucial factor if considering testicular sparing surgery
(9-12). There is only scant published data on the
correlation between sonographic findings and the
anatomical size, local stage, type, and histology
of testicular tumors (TT) (8). Our major goal was
to assess the ultrasound capability to distinguish
benign from malignant disease and to estimate the
tumor size as compared to pathological measurements. Herein, we report the results of a multicenter study analyzing these correlations.
MATERIALS AND METHODS
The study included all patients who underwent an orchiectomy from 2000 to 2010 and
had their preoperative sonogram and postoperative pathology available.
The patients’ charts were reviewed for sonographic parameters such as echogeneity (hyper,

hypo or iso), lesion size, and presence of calcifications as well as pathological parameters such as
tumor dimensions (after shrinkage due to formalin
fixation), histology, and the presence of fibrosis,
necrosis and/or testicular intraepithelial neoplasia
(TIN). No centralized review was done. As this is a
multicenter study, the sonographic and pathological sizes (accounting for formalin shrinkage) were
measured by the radiologists and pathologists at
their respective medical centers. We defined two
sets of tumors: malignant vs. benign tumors and,
within malignant tumors, SGCT vs. NSGCT. The
Two-tailed Fischer exact test was applied to these
sets for all the aforementioned sonographic and
pathological parameters.
RESULTS
There were 85 patients who fulfilled the
inclusion criteria, 71 malignant (43 SGCT, 28
NSGCT) and 14 with benign lesions (12 Leydig cell
tumor, 1 post traumatic atrophy, and 1 dermoid
cyst). Therefore, in 16% of the cases, the ultrasonic lesions were eventually proven to be benign.
Lesion dimensions as determined by ultrasound
were at least 20% smaller (the minimum difference to be considered in size underestimation in US)
than the pathologically determined dimensions in
21 (25%) patients. The results are detailed in Tables 1, 2, 3 and 4.
Tumor dimensions measured by sonography were more accurate in benign tumors
(p=0.017). The ability of US in estimating the size
of malignant tumors was 71%, compared to 100%
of benign tumors, with no significant difference
between SGCT and NSGCT. We also confirmed
that necrosis was more frequent in malignant than

Table 1 - Collected ultrasonic results divided according to the type of tumor (benign vs. malignant).
Benign

Malignant

Number of pts.

14

71

US size underestimation

0

21

0.017

Hypoechogeneity

7

32

0.775

Calcifications

4

17

0.739
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Table 2 - Collected histologic parameters divided according to the type of tumor (benign vs. malignant).
Benign

Malignant

Number of pts.

14

71

Fibrosis

2

17

0.726

Necrosis

0

21

0.017

N/A

34

N/A

TIN

P Value

Table 3 - Collected ultrasonic results divided according to the histologic malignant subtype of tumor.
SGCT

NSGCT

P Value

Number of pts.

43

28

US size underestimation

11

10

0.429

Hypoechogeneity

28

7

0.001

Calcifications

13

6

0.584

Table 4 - Collected histologic parameters divided according to the histologic malignant subtype of tumor.
SGCT

NSGCT

Number of pts.

43

28

Fibrosis

14

3

0.047

Necrosis

13

9

1.00

TIN

23

12

1.00

benign tumors (p=0.017) and that hypoechogeneity and fibrosis were more frequent in SGCT than
in NSGCT (p=0.001 and 0.047 respectively) (Figures 1 and 2).
COMMENTS
Testicular ultrasonography is usually performed with a high-frequency linear transducer;
the echo texture of the two testicles is compared
and areas of heterogeneity are searched for. Upon
discovery of a lesion accurate dimensioning is
crucial as clinicians must carefully consider the
size of the lesion in their decision as to whether
or not to perform testis preserving surgery, espe-

P Value

cially when facing a single testis (anatomical or
functional) (13). General consensus is that a sonographic finding of any solid or mixed cystic lesion
mass is an indication for surgical exploration (6,
8). However, there are only scant publications on
the correlation between sonographic findings and
type, local stage, size, and the histology of testicular tumors (TT) (8).
Most papers presented the histological
subdivision of tumors without specific correlation
as to the echogeneity or size (8, 14). If the size
was mentioned in order to justify a partial resection, it was without correlating to the preoperative
sonographic findings. Carmignani et al. (8) have
outlined the relation between lesion dimensions
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Figure 1 - Leydig cell tumor - Heterogeneous mass that was suspected for malignancy eventually found to be Leydig cell
tumor with similar size estimated preoperatively.

Figure 2 - Seminoma - Three hypo and anechoic lesions with
variable diameters eventually found to be pure classical
seminoma. The rest of the testis was fully indurate by
seminoma nests, although homogeneous, non suspected
preoperatively. Obviously, this case demonstrates
sonographic underestimation of tumor size.

and the presence of germ cell tumors, showing
that lesions of 16-32 mm have a high relative risk
for malignancy. Unfortunately this study cannot
represent the general population of testicular tumors due to its small size of only 48 subjects and
inclusion of only patients with impalpable lesions.
Shilo et al. presented a larger group of 131 patients concluding that benign lesions tend to be
smaller than malignant lesions (15 mm vs. 41 mm
respectively) and therefore a proper sonographic
estimation can lead to consideration of partial or-

chiectomy (15). In contrast, our study explored the
ability of sonography to predict the actual pathological size in the post operative specimen and not
just the correlation between size and malignancy.
The few publications that relate to testicular organ
sparing operation focus on the oncological point of
view but some sonographic data can be retrieved
from them (9-11). Heidenreich et al. presented on
73 patients (42 SGCT, 31 NSGCT). Elert et al. operated on 354 patients, revealing 317 tumors: 100
seminomas, 217 nonseminomas, and 14 Leydig
cell tumors (12). This large group of patients is
impressive yet their data was not used to examine the preoperative sonographic expression and
only concentrated on indications for frozen section, organ sparing surgery, and the oncological
outcomes. Weissbach mentioned the limitation of
size (≤20mm) as one of the indications for partial
orchiectomy without estimating the sensitivity of
the preoperative sonogram to give such important detail (15). Some authors attempted to test
the sonographic utility by searching for a correlation between the sonogram and the postoperative results but did not consider size estimation (16).
Wang used data of 59 tumors (41 seminomas, 9 non
seminoma and 6 non germ cell tumors) to discuss
the ability of the sonogram to differentiate between malignant and nonmalignant lesions (17, 18).Ye
et al. presented 16 patients with impalpable masses
(diameter of 5 to 30mm) of which 15 were hypoechoic and one was hyperechoic and calcified with
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only 5 malignant masses (2 seminomas, 1 nonseminoma and 2 cases of lymphoma). This attempt
pointed to our goal but the low power of the study
precluded any conclusive deductions. Schwerk et
al. (6) has reported a prospective study on 57 lesions, demonstrating a broad spectrum of texture
patterns for malignancies of which 92% exhibited hypoechogeneity, but could not differentiate
between the histological subtypes. There is no
doubt that this publication investigates a part of
our discussion. However, the number of patients
is inferior to our study and their study does not
deal with the ability of the sonogram to evaluate the size of the tumor and therefore does not
contribute to the planning of partial orchiectomy.
Moreover, our data confirms the predominance
of hypo-echogeneity in seminoma and therefore
contributes to the preoperative evaluation.
Our study provides the percentage of preoperative sonographic tumor size underestimations,
an issue not yet addressed. Moreover, we attempt
to support prior assumptions presented in urological literature without sufficiently solid proof
regarding the ability of sonographic findings to
predict testicular tumor type. More than that, we
have demonstrated another preoperative tool or
attempt to distinguish benign from malignant tumors aside to other characteristics that have been
described by Shilo and his colleagues (13).
This new data provides help in the surgical consideration and planning of an orchiectomy,
especially the consideration of a partial resection
with or without a guided intraoperative biopsy.
Herein we are adding another proof for the opinion that seminomas tend to be more hypoechoic
than nonseminoma tumors. These facts combine
to show that concentrating on the sonographic
characteristics of the testicular lesion can vastly
improve clinical judgment. A reason for underestimation might be that sonography only shows the
centralized body of the malignancy and cannot
reliably pick up tendrils that are of clinical significance. To improve preoperative management
and characterization of nonvascularized tissue,
contrast-enhanced ultrasound, a new sonographic technique, can be performed as an adjuvant
to color Doppler ultrasound. Its role in evaluation
of malignant suspected lesions is not well defined

and therefore not included in the official urological guidelines. The role for elastography, a medical
imaging modality that maps the elastic properties
of soft tissue, is limited to small testicular lesions,
especially in surveillance. However, the combination of these two techniques along with the clinical conclusions of our study might improve the
future management of testicular lesions (19).
Before concluding we should note a few
points about our study. We made the tradeoff of including more patients thereby increasing the power
of our study and accepting the need for the requirement of a non-centralized pathological and radiological review. Additionally, although our patients
were heterogeneous, prior publications that contributed to our knowledge of the prevalence of different types of tumors within groups of patients lead
to the conclusion that this is acceptable (20,21).
CONCLUSIONS
Sonographic measurement of malignant
testicular lesions underestimates the size in 25%
of the cases. This can have serious consequences,
as size has an impact on the decision of testicular
sparing surgery. For example, a large tumor that
compromises most of the parenchyma will preclude an attempt at organ sparing. Intraoperative frozen sections testing for negative surgical
margins could/should be used, similar to what
is the gold standard in other realms of partial
resections such as renal malignancies. This may
decrease the known failure rate of about 25% in
patients who underwent partial orchiectomy as
presented at prior gatherings (AUA 2010). Further studies looking at the correlation between
tumor size and the magnitude of underestimation would be useful. Additionally, although the
fact that this was a multicenter study decreases
the chance that our findings are due to a local
lack of training, further confirmatory studies at
other sites would be useful. The ultrasonic lesions were eventually proven to be benign in
16% of the cases, and therefore a liberal use of
frozen sections in borderline cases is advised.
Hypoechogeneity and fibrosis are significantly
more frequent in SGCT than NSGCT and necrosis
is not present in benign tumors.
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Purpose: To assess whether retinal and central nervous system (CNS) comorbidities are risk
factors for complications following robotic assisted laparoscopic prostatectomy (RALP).
Materials and Methods: A retrospective review of our RALP database identified 1868
patients who underwent RALP by a single surgeon between December 10, 2003-March
14, 2014. We hypothesized that patients with preexisting retinal or CNS comorbidities
were at a greater risk of suffering retinal and CNS complications following RALP.
Perioperative complications and risk of recurrence were graded using the Clavien and
D’Amico systems, respectively.
Results: 40 (2.1%) patients had retinal or CNS-related comorbidities, of which 15 had a
history of retinal surgery and 24 had a history of cerebrovascular accident, aneurysm
and/or neurosurgery. One additional patient had a history of both retinal and CNS
events.
Patients with retinal or CNS comorbidities were significantly older, had elevated PSA
levels and CCI (Charlson Comorbidity Index) scores than the control group. Blood loss,
length of stay, surgical duration, BMI, diagnostic Gleason score and T-stage were not
statistically different between groups.
No retinal or CNS complications occurred in either group. The distribution of patients
between D’Amico risk categories was not statistically different between the groups.
There was also no difference in the incidence of total complications between the groups.
Conclusions: RALP-associated retinal and CNS complications are rare. While our RALP
database is large, the cohort of patients with retinal or CNS-related comorbidities was
relatively small. Our dataset suggests retinal and CNS pathology presents no greater
risk of suffering from perioperative complications following RALP.

Key words:
Laparoscopy; Robotic Surgical
Procedures; complications
[Subheading]; Comorbidity

INTRODUCTION
Since the first procedure was performed in
2000, robotic-assisted prostatectomy has become
more commonplace and is currently utilized in
>80% of prostate cancer surgeries (1, 2). Robotic
systems have been introduced into an array of sur-
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gical settings with the advantages of three-dimensional vision, ten-fold magnification, Endowrist
technology and tremor filtration. Clinical benefits
include shorter hospital stay, reduced blood loss
and a reduced frequency of blood transfusions (3).
RALP surgery has evolved rapidly, with modifications and refinements in technical and procedural

661

ibju | RALP-associated retinal and CNS complications

steps over the last decade. Since RALP is now the
dominant modality for surgically treating localized prostate cancer (PCa) in the United States (3),
it is of clinical interest to understand the perioperative risks in patients with preexisting comorbidities elected to undergo this procedure.
An inherent element of the preparation for
RALP surgery is placing the patient in a steep (3045º), supine, head-down Trendelenburg position.
While this effectively allows gravity to draw the
abdominal viscera away from the operative field
(4), prolonged periods in this position (combined
with pneumoperitoneum) can have significant hemodynamic, respiratory and cerebrovascular side
effects (e.g. venous stasis, facial and laryngeal
edema, venous gas embolisms and posterior ischemic optic neuropathy) (5). These can be exacerbated in the setting of abdominal insufflation, acute
blood loss, and prolonged operating times (5).
Posterior ischemic optic neuropathy following robotic-assisted surgery has been previously
reported (6). An elevation in intraocular pressure
(IOP) during RALP has also been documented (7, 8).
Elevations in IOP are known to be exacerbated by
surgical blood loss (7, 8). Similarly, elevated intracranial pressure (ICP) resulting from an increase in
venous pressure (that decrease cerebral venous draining and increase cerebral blood and cerebral spinal
fluid volume) has been related to sustained periods
of Trendelenburg positioning (9). Changes in IOP
and ICP may have a significant clinical impact in
surgical patients with retinal and CNS comorbidities,
including those with a history of retinal detachment
and surgery, cerebrovascular accident (CVA), cerebral aneurysm or neurosurgery.
While retinal and CNS-related complications appear to be relatively rare, such perioperative events can have significant morbidity and
impact quality of life. There are limited published data that directly address whether RALP-Trendelenburg positioning may contribute as
an etiologic factor in eliciting these potentially
significant complications. In the present study,
we compared the incidence of overall complications between a control group of patients who
underwent RALP with steep Trendelenburg positioning and a patient cohort with preexisting
retinal or CNS-related comorbidities undergoing

an identical RALP procedure during a 10 year
contemporary time period.
MATERIALS AND METHODS
Institutional review board approval
The study design and protocol was reviewed and approved by the Hartford Hospital
Institutional Review Board (IRB).
Study design
We undertook a retrospective review of our
IRB-approved, prospectively-maintained database
to identify patients who underwent RALP surgery
by a single surgeon during a 10 year contemporary time period (December 10, 2003–March 14,
2014). Patients with a history of preexisting retinal
or CNS-related comorbidities or events (who were
hypothesized to be at greater risk of suffering a
retinal or CNS-related event following RALP) were
selected and formed the study cohort. Patients
with glaucoma were not included in this study as
this has been examined previously (10). For comparative purposes, the remaining patients without
a history of vascular-related retinal or CNS-related comorbidities formed a control group. All patients with pre-existing CNS or ocular pathology
are warned of the hypothetical risks of undergoing
RALP and are provided with all available evidence
based material to make an informed decision. However, patients were not actively excluded from
this study because of these comorbidities.
Surgical procedure
In preparation for RALP surgery, patients
were positioned in a modified dorsal lithotomy,
in steep Trendeleburg (consistently at-45 degrees
from horizontal for all patients) with arms tucked
to the side. Body areas considered at elevated risk
for sustaining compression-related injury during
surgery received additional padding, while shoulder bolsters or more recently a Hugavac device
(Allen Medical, USA) were used to secure the patients position.
Perioperative indices
Patients were observed and interviewed
during the immediate postoperative period to de-
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termine and record any symptomatology consistent with neuropathy, paresthesias, and paralysis.
Any complications were graded according the
Clavien grading system (11).
The D’Amico risk of recurrence following
treatment was assessed using clinical TNM stage,
biopsy Gleason score, and preoperative prostate-specific antigen (PSA) levels (12). D’Amico scores
were used to stratify patients into those with low,
intermediate, or high-risk of recurrence after surgery. Patient age, body mass index (BMI), operative time, estimated blood loss (EBL), D’Amico risk
and pathologic stage were compared between the
control group and patients in the study group who
experienced retinal and/or CNS-related symptoms.
The incidence of complications and comorbidities, and categorical descriptions of patient characteristics were analyzed with chi-square tests of proportion. Continuous variables (e.g.
age, BMI, robot and operative time) were analysed
with t-tests for independent groups. Ordinal measures (such as CCI scores) and continuous measures that did not meet assumptions of normality
were analysed with Wilcoxon Ranked Sum tests.
All statistical analyses were performed
using SPSS v21.0 (SPSS, Inc., Chicago, IL, USA.).

between the two groups (28.2±4.6 vs. 28.2±3.6 kg/
m2; p=0.992). There was no significant difference
in either the total surgical time or robotic surgery
time between the two groups (p=0.963 and 0.827;
respectively; Table-1). In addition, there was no
significant difference in estimated blood loss or
length of hospital stay between the study and
control groups (p=0.313 and 0.362, respectively;
Table-1). The distribution of patients between low,
intermediate and high categories of D’Amico risk
was not statistically different between the control
and study cohort of patients (p=0.564; Table-2).
No retinal or CNS-related perioperative
complications were reported in either the study
or control groups. There was no significant difference in the incidence of patients in the control and study groups suffering any perioperative
complication (p=0.50; Table-3). The rates of other
individual perioperative complications between
the two groups were also not statistically different
(Table-3). There was no statistical difference in the
incidence of minor (Clavien 1-2) or major (Clavien
3-5) complications between the control and study
group (Table-4).

RESULTS

In comparison to open surgery, robotic-assisted laparoscopic prostatectomy is associated
with beneficial improvements in intraoperative
blood loss, postoperative recovery time, hospitalization period and postoperative pain (1-3). However, laparoscopic prostate surgery requires steep
Trendelenburg positioning of the patient to create
a clear, accessible surgical window. Prolonged periods in this position have the potential to contribute to perioperative retinal and CNS-related
complications by evoking changes in IOP, ICP,
edema and stretching or compression of nervous
tissue (4-8). As such, it is reasonable to hypothesize that patients with preexisting retinal or CNS-related injuries or comorbidities may be at an
elevated risk of suffering additional retinal or CNS
complications in the immediate perioperative period following RALP.
Supine, head-down Trendelenberg positioning allows gravity to draw the abdominal
viscera away from the operative field, retracting

Patient demographics
A total of 1868 patients who underwent
RALP with steep Trendelenberg positioning were
included in the study. Of these, 40 (2.1%) had a
history of a prior retinal or CNS-related event or
comorbidity, of which 15 (37.5%) had a history
of prior retinal surgery and 24 (60%) had a history of cerebrovascular accident, aneurysm and/or
neurosurgery. One additional patient (2.5%) had a
history of both retinal and CNS events.The remaining 1828 (97.9%) patients had no prior history
of suffering either a retinal or CNS-related event.
Patients with preexisting retinal and CNS
comorbidities were significantly older than the
control group (62.1±7.1 vs. 59.7±6.6 years, respectively; P=0.024). CCI scores in patients with CNS
or retinal comorbidities were significantly higher
than the control group (3 vs. 4; p<0.001; Table-1).
In contrast, BMI was not significantly different

DISCUSSION
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Table 1 - Patient demographics and clinical data of patients who underwent RALP.
All patients

Control Group

Study Group

p (control vs.
study group)

1868

1828

40

-

Age (mean) (years)

59.7±6.7

59.7±6.6

62.1±7.1

0.024

BMI (mean) (kg/m2)

28.2±4.5

28.2±4.6

28.2±3.6

0.992

Total operative time (min) (mean, median, IQR) (min)

180.9±44.9

180.9±44.9

181.3±46.2

0.963

Robotic surgical time (min) (mean, median, range)
(min)

142.3±40.2

142.3±40.2

143.7±43.2

0.827

5.3±4.2 (3.5-6.5)

4.8 (3.5-6.5)

4.3 (3.0-5.6)

0.039

Low

835 (44.7)

818 (44.8)

17 (42.5)

0.564

Intermediate

806 (43.1)

790 (43.3)

16 (40.0)

High

225 (12)

218 (11.9)

7 (17.5)

Unknown

2 (0.1)

2 (0.1)

0 (0)

3 (2-3)

3 (2-3)

4 (3-4)

<0.001

200 (125-375)

200 (130-393.8)

200 (100-337.5)

0.313

1 (1-2)

1 (1-2)

1 (1-2)

0.362

≤6

912 (49.1)

896 (49.1)

16 (48.5)

0.391

7

770 (41.4)

754 (41.3)

16 (48.5)

≥8

176 (1)

175 (9.6)

1 (3)

≤6

483 (25.9)

473 (26)

10 (25)

7

1235 (66.4)

1207 (66.4)

28 (70)

≥8

141 (7.6)

139 (7.6)

2(5)

5 (5-5)

5 (5-5)

Number of patients (n)

Initial PSA (Median, IQR) (ng/mL)
D’Amico Risk category (n; %)

CCI score (median; IQR)
Estimated surgical blood loss (median, IQR) (mL)
Length of stay (median, IQR) (days)
Gleason score (n; %)

Diagnostic
biopsy

Pathology
biopsy

Tumor stage (median, range)

the bowels and improving surgical access. The
cardiovascular and neurophysiological impact of
Trendelenberg positioning (e.g. increase in intraocular pressure, extremity nerve injury, peripheral
pain) during robotic surgery is of clinical relevance, particularly in elderly patients and those
with preexisting cardiovascular and CNS-related
comorbidities.
Data from our study illustrate that patients
with preexisting retinal and CNS comorbidities
undergoing RALP surgery were at no greater risk
of suffering retinal and CNS-related complications

0.797

0.213

compared to a control group of patients. There
were no instances of retinal or CNS-related complications in either the 1833 control group patients
or the 40 patients with a history of a prior retinal
or CNS-related comorbidity. Despite the large size
of our RALP patient database, the study group was
relatively small due to the low incidence of preexisting retinal and CNS-related comorbidities in
our prostatectomy patient population. Furthermore, the absence of retinal or CNS-related perioperative events in 1828 control group patients suggests that the rate of these types of complications
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Table 2 - Retinal and CNS-related comorbidities of patients who underwent RALP.
Number of patients with comorbidity (% total)
All patients

Control Group

Study Group

p
(control vs. study
group)

CNS

24 (1.3)

−

24

−

Retinal

15 (0.8)

−

15

−

CNS+retinal

1 (0.1)

−

1

−

CAD

0 (0)

0 (0)

0 (0)

−

CHF

1 (0.1)

0 (0)

1 (2.5)

0.021

128 (6.9)

124 (6.8)

4 (10.0)

0.349

Diabetes

149 (8)

146 (8.0)

3 (7.5)

1.0

Connective Tissue

1 (0.1)

1 (0.1)

0 (0)

1.0

Peptic Ulcer Disease

119 (6.4)

116 (6.3)

3 (7.5)

0.739

Renal Insufficiency

51 (2.7)

48 (2.6)

3 (7.5)

0.093

Cerebrovascular

26 (1.4)

2 (0.1)

24 (60.0)

<0.001

Peripheral Vascular

100 (5.4)

96 (5.3)

4 (10.0)

0.163

0 (0)

0 (0)

0 (0)

-

MI

90 (4.8)

90 (4.9)

0 (0)

0.259

Liver

1 (0.1)

1 (0.1)

0 (0)

1.0

Any

544 (29.1)

516 (28.2)

28 (70.0)

<0.001

Preexisting comorbidity

COPD/Pulmonary

Lymphoma

following RALP is inherently low. As such, it may
not be surprising that the rate of retinal and CNS-related complications was not elevated in our ‘at
risk’ study group.
Perioperative increases in intraocular pressure are of particular concern in individuals with
chronically elevated IOP, or in high-risk populations that have a diminished tolerance for deviations from normal physiology. These elevated risk
factors in certain patient populations may contribute to ischemic optic neuropathy following RALP
(6). Evidence from spinal surgery literature points
to a correlation between sustained elevated IOP
and an increased incidence of ischemic optic neuropathy and visual loss (13).
An elevation in IOP during RALP as a risk
factor for subsequent visual impairment was evaluated in two recent studies (14, 15). In a prospec-

tive study examining 19 patients with a history of
glaucoma or ocular hypertension, no adverse ocular sequelae were reported postoperatively (14).
In an additional study, patients were randomized
into two groups receiving different anesthetic
agents, with changes in IOP during the procedure
as the primary measured outcome (16). Patients
receiving balanced anesthesia with volatile anesthetics had significantly increased IOP compared
to the group who received total intravenous anesthesia with propofol and remifentanil. The authors
surmise that this could potentially have profound
effects on patients with preexisting elevated IOP
(14). In our patient groups we did not routinely
record IOP during the pre, post or perioperative
periods and, as such, it is unclear as to whether
changes in IOP contributed to the incidence of retinal and CNS-related complications in our study.
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Table 3 - Incidence of complications in patients following RALP surgery.
Number of patients with complication (% total)
All patients

Control Group

Study Group

p (control vs. study
group)

CNS

0 (0)

0 (0)

0 (0)

-

Retinal

0 (0)

0 (0)

0 (0)

-

Cardiac

3 (0.2)

3 (0.2)

0 (0)

1.0

Respiratory

5 (0.3)

5 (0.3)

0 (0)

1.0

Genito-urinary

121 (6.5)

118 (6.5)

3 (7.5)

0.741

Gastrointestinal

48 (2.6)

47 (2.6)

1 (2.5)

1.0

Infection

44 (2.4)

43 (2.4)

1 (2.5)

0.619

Vascular

44 (2.4)

42 (2.3)

2 (5)

0.242

Nausea

0 (0)

0 (0)

0 (0)

-

Misc. Medical

13 (0.7)

12 (0.7)

1 (2.5)

0.246

Misc. Surgical

46 (2.5)

46 (2.5)

0 (0)

0.623

Other

0 (0)

0 (0)

0 (0)

-

Death

0 (0)

0 (0)

0 (0)

-

ANY

268 (14.3)

261 (14.3)

7 (17.5)

0.50

Complication

Our data indicate that visual impairment
and CNS-related complications following RALP
surgery are relatively rare events. Nonetheless, in
RALP patients, these post-surgical complications
have the potential to significantly impact quality
of life (17-19). The risk appears to be elevated in
spine and cardiac surgery where anemia and hemodynamic changes increase the risk of ischemia
(13). Due to the rarity of the event, however, the
specific pathogenesis is still unclear.
A limitation of our study is the relatively small number of patients in our study group
who were hypothesized as being at higher-risk of
retinal and CNS-related complications following
RALP due to preexisting relevant comorbidities.
The relationship between the time spent in the
Trendelenberg position and the incidence of retinal or CNS-related symptomatology is unclear.
The absence of retinal or CNS-related complications could be due to the operative time being

shorter than the time required to elicit retinal or
CNS-related complications.
While the rates of other complications
were also low, there was not a statistically significant difference in the incidence or severity
of total complications between the control and
study group. The relative experience of our surgical team with this robotic procedure may have
had a significant (and positive) effect on limiting
the incidence of perioperative complications and
supports the notion of time in the Trendelenberg
position and overall operative time as key indices in optimizing patient outcome. In our study,
the single surgeon has more than 10 years experience of performing RALP, and operative times
are relatively short and consistent. As such, data
from our study may not necessarily be applicable
for surgeons who have less experience in robotic
surgery or are still learning and, as such, may
have longer operative times.
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Table 4 - Clavien grading of complications in control and study groups.

Control group

Study group

P (control vs. study
group)

1

70 (3.8)

0 (0)

0.4

2

92 (5)

4 (10)

0.146

3a

32 (1.8)

0 (0)

1.0

3b

108 (5.9)

3 (7.5)

0.729

4

12 (0.7)

1 (2.5)

0.246

5

0 (0)

0 (0)

-

Minor complications (Clavien 1-2)

156 (8.5)

4 (10.0)

0.772

Major Complications (Clavien 3-5)

146 (8.0)

4 (10)

0.557

Clavien grading

Number of patients (%)

The risks associated with sustained elevations of IOP on visual acuity may be particularly
relevant for surgeons during their initial learning
curve when surgical procedure times are prolonged. Furthermore, procedures such as robotic
cystectomy may put patients at higher risk for
retinal and/or CNS-related complications since
the operative times are substantially longer in the
Trendelenberg position and surgical blood loss
typically greater.
CONCLUSIONS
Perioperative ischemic optic neuropathy
and CNS complications are a relatively rare event
associated with RALP. Our study suggests that patients with a history of retinal and CNS pathology
electing to undergo RALP are not at a significantly elevated risk of experiencing retinal and CNS-related complications. However, studies with larger patient cohorts are required to further support
these data.

CCI = Charlson comorbidity index
BMI = Body mass index
PCa = Prostate cancer
IQR = Interquartile range
IRB = Institutional review board
CAD = Coronary artery disease
CHF = Chronic heart failure
MI = Myocardial infarction
COPD = Chronic obstructive pulmonary disorder
ICP = Intracranial pressure
EBL = Estimated blood loss
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Purpose: We compared the effects of local levobupivacaine infiltration, intravenous
paracetamol, intravenous lornoxicam treatments on postoperative analgesia in patients submitted to transperitoneal laparoscopic renal and adrenal surgery.
Materials and Methods: Sixty adult patients 26 and 70 years who underwent laparoscopic renal and adrenal surgery were randomized into three groups with 20 patients
each: Group 1 received local 20mL of levobupivacaine 0.25% infiltration to the trocar
incisions before skin closure. In group 2, 1g paracetamol was given to the patients
intravenously 30 minutes before extubation and 5g paracetamol was given intravenoulsy in the 24 postoperative period. In group 3, 8mg lornoxicam i.v. was given 30
minutes before extubation and 8mg lornoxicam i.v. was given in the 24 postoperative
period. In the postoperative period, pain scores, cumulative tramadol, and additional
pethidine consumption were evaluated.
Results: Postoperative pain scores significantly reduced in each group (p < 0.05). Although pain levels of the groups were not significantly different at 1, 2, 4, 8, 12 and 24
hours postoperatively, cumulative tramadol consumptions were higher in group 1 than
the others. (Group 1 = 370.6 ± 121.6mg, Group 2: 220.9 ± 92.5mg, Group 3 = 240.7
± 100.4mg.) (p < 0.005). The average dose of pethidine administered was significantly
lower in groups 2 and 3 compared with group 1 (Group 1: 145mg, Group 2: 100mg,
Group 3: 100mg) (p = 0.024).
Conclusions: Levobupivacaine treated group required significantly more intravenous
tramadol when compared with paracetamol and lornoxicam groups in patients submitted to transperitoneal laparoscopic renal and adrenal surgery.

Key words:
Laparoscopy; surgery
[Subheading]; Pain

INTRODUCTION
Since the first laparoscopic nephrectomy
performed in 1991 by Clayman and associates (1),
laparoscopic surgery has been applied successfully
in various urological operations. Laparoscopic renal and adrenal surgeries including radical/simple
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nephrectomy, partial nephrectomy, nephroureterectomy, pyeloplasty, adrenalectomy, have demonstrated success rates comparable to those of
open surgery, with lower postoperative morbidity
including faster recovery time, shorter hospital
stay, less pain, and in some cases, fewer complications (2,3). Despite the minimally invasive nature
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of these operations, postoperative pain in patients
undergoing laparoscopic procedures may be substantial and limit an otherwise expeditious recovery. Several postoperative pain managements
with additive and synergic drugs aim to provide
adequate analgesia.
The objective of the present study was to
compare the efficacies of intravenous paracetamol, intravenous lornoxicam and levobupivacaine
infiltration into the incisional trocar sites therapies on postoperative analgesia in patients submitted to transperitoneal laparoscopic renal and
adrenal surgery.

groups with 20 patients each: Group 1 patients
received local 20mL of levobupivacaine 0.25%
(Chirocaine™, Abbott) infiltration to the trocar
incisions before skin closure. All injections were
performed under direct vision into the region of
the fascia and preperitoneal tissue at the trocar
sites. The infiltration volume was divided equally
among the trocar sites. In group 2, 1g paracetamol
(Perfalgan™, Bristol MS) was given to the patients
intravenously 30 minutes before extubation and
5g paracetamol (Perfalgan™, Bristol MS) was given
intravenoulsy in the next 24 postoperative hours.
In group 3, lornoxicam (Xefo™, Nycomed) 8mg i.v.
was given 30 minutes before extubation and 8mg.
lornoxicam i.v. was given in the 24 hours postoperative period. The study drugs were prepared by
our anaesthesiologist (A.P.). Randomization was
performed by drawing the allocation group code
from a sealed envelope.
During the operation, all patients were
monitored with electrocardiograph, peripheral
oxygen saturation, non-invasive systemic blood
pressure, end-tidal carbon dioxide partial pressure. Anaesthetic induction and management were
standardized. Haemodynamic and ventilatory parameters were recorded every 5 min. All patients
were extubated on the operating table and admitted to the recovery room. Pain was measured by
means of a 10-point visual analogue scale (VAS)
ranging from 0 (no pain) to 10 (severest pain ever
experienced) immediately after admittance to the
recovery room (time 0), and at postoperative intervals of 1, 2, 4, 12 and 24 hours. Pain scores were
reported as pain at rest. If the patient reported a
range for the pain score, i.e 6 to 7, the higher score
was recorded. The evaluation of pain scores of our
patients was made by one of us (M.B.).
Postoperatively all patients were treated
with a patient controlled analgesia (PCA) device
(Abbott Life Care PCA Plus Infuser, Abbott Laoratories, Chicago, USA) for pain control using
tramadol HCl (Contramal™, Abdi Ibrahim). The
PCA technique and the VAS were explained to the
patients during the preoperatively. Patients were
connected to the PCA device on arrival to recovery room. The PCA solution contained tramadol 2mg/ml. The administration variables were as
follows: initial dose 25 - 100mg; incremental dose

MATERIAL AND METHODS
This study was approved by the Institutional Review Board (Registration # 10/43) and each
patient’s consent for the use of their information
was taken in a written form. Between September
2010 and October 2011, 60 adult ASA I-III physical status patients (32 male and 28 female) with
a mean age of 48.1 years (range; 26 to 70) who
underwent transperitoneal laparoscopic renal and
adrenal surgery were included in this study. Of
the patients in the present study, 6 patients underwent renal cyst decortication (Left: 2, Right: 4),
9 patients underwent simple nephrectomy (Left:
4, Right: 5), 12 patients underwent adrenalectomy
(Left: 5, Right: 7) and 33 patients underwent radical nephrectomy (Left: 21, Right: 12). Standard
transperitoneal laparoscopic procedures with a
3-trocar technique for left side and 4-trocar technique (except for renal cyst decortication) for right
side was performed in all patients in a 450 semi-flank position (4). CO2 pneumoperitoneum at a
maximum pressure of 14 mmHg was maintained.
The intact kidney specimens were removed from
the umbilical trocar site using peri-umbilical incision in patients who underwent simple and radical
nephrectomy. Also, the intact adrenal specimens
were removed from the working trocar sites in patients who underwent adrenalectomy. The excised
cyst walls were removed via working trocar. We
installed Jackson-Pratt drain at the end of all operations. All operations were performed or supervised by one of us (A.T.) at a single institution.
The patients were randomized into three
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until achieve VAS score ≤ 4 , tramadol was given
at 5 minutes intervals and each time 25mg; PCA
device has set :10mg; lockout interval, 15 min.;
4 hours limit, 150mg; and no basal infusion. The
PCA unit was discontinued after 24 hours. The
cumulative tramadol consumption was recorded
into the PCA device’s memory. If the VAS was superior to 4, pethidine (Aldolan™, Liba) 50mg i.m.
was administered, maximal every 4 hours. The
amount of postoperative parenteral pethidine (Aldolan™, Liba) medication was recorded.
In the present study, we also assessed quality of recovery using Quality of Recovery Score
Scale (5). This score was evaluated at postoperative 24th hours by our anaesthesiologist (A.P.).
Patients, the data collector, all patient caregivers and those who assessed postoperative
VAS score and Quality of Recovery Scale score
were blinded to treatment assignment.

tion of postoperative VAS scores was in all times
similar among the groups (repeated measured variance analysis, test, p = 0.466) (Table-2).
The calculated cumulative tramadol consumptions at 24th hours per kilogram were 370.6 ±
121.6mg, 220.9 ± 92.5mg and 240.7 ± 110.4mg in
groups 1, 2 and 3, respectively. We found significant differences in relation to tramadol consumption between groups 1 and 2 and groups 1 and 3
(one-way ANOVA test, p < 0.001). Nevertheless,
we did not find significant differences between
groups 2 and 3 (one-way ANOVA test, p > 0.05).
The percentage of patients in need of pethidine
were 5 (33%), 2 (13%), and 2 (13%) in groups 1, 2
and 3, respectively. The average dose of pethidine
administered was significantly lower in groups 2
and 3 compared with group 1 (group 1: 145 mg,
group 2: 100mg, group 3: 100mg), (one-way ANOVA test, p = 0.024).
In the postoperative period, 3 patients
had nausea and no patient vomited in group 1.
In group 2, 5 patients had nausea and 1 patient
vomited. In group 3, 6 patients had nausea and 1
patient vomited (one-way ANOVA test, p = 0.612).
There were no undesirable events in any group.
The Quality of Recovery Scale scores did not
significantly different among the groups (Table-3).

Exclusion criteria
The patients who could not be able to ascertain the scale, with previous abdominal surgery
history, alcohol and/or drug abuse, allergic reaction history to local anaesthetic agents, history of
gastric ulcer, bleeding diathesis, abnormal liver
and renal functional tests were not included in the
study.

DISCUSSION

Statistical analysis

One of the major benefits of laparoscopic
techniques compared with standard open surgery is the reduction of postoperative pain. Nevertheless, it is recognized that the skin and fascial incisions through which laparoscopic trocars
are inserted can still lead to significant degree of
pain in postoperative period (6). Effective analgesic therapy is an important component of postoperative follow-up. For this reason, opioids are
the most preferable analgesic agents during early
postoperative period after laparoscopy. However,
opioids could cause some serious adverse effects
such as over sedation, depression of respiration
and gastrointestinal motility, nausea, urticaria
and vomiting (7,8). To continue to improve the
patient experience with laparoscopy and to minimize the opioid analgesia required after surgery,
some additive and synergic drugs such local ana-

Statistical analysis was performed by Statistical Packet for Social Sciences (SPSS, Chicago,
Il, USA) version 13.0 for Windows. The data were
analyzed and compared using the repeated measure variance analysis, one-way ANOVA test, chi-square test and Fisher’s exact test. A p value less
than 0.05 was considered significant.
RESULTS
The demographic, preoperative and postoperative parameters were similar among the
groups (Table-1). Postoperative pain severity of
the patients significantly decreased in each group
at recovery room (time 0) and postoperative 1st,
2nd, 4th, 12th and 24th hour (repeated measured
variance analysis, p < 0.001). However, the reduc-
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esthesia infiltration through incisional trocar sites,
parenteral non-steroidal anti-inflammatory drugs
(NSAID), parenteral paracetamol, and intraperitoneal local anaesthesia instillation are used in pain
management after laparoscopic surgery (9).

Intravenous paracetamol is a fast and
effective drug that could support the effects of
opioids with fewer side effects such as NSAID
which cause gastrointestinal bleeding and renal
insufficiency. The analgesic action mechanism of

Table 1 - Patient characteristics, operative and postoperative details.
Parameters
Age (years)
Gender (Male/Female)
Body mass index (kg/m2)
Duration of surgery (min)
Type of surgery (RCD/SN/A/RN)
Lenght of stay (d)

Group 1
(n=20)
47.4±10.5
11/9
27
128.8±68
2/4/4/10
2.2±1.2

Group 2
(n=20)
49.4±13.2
11/9
28
135.4±51
2/2/4/12
1.9±1.8

Group 3
(n=20)
48.3±15.9
10/10
28
134.6±57.6
2/3/4/11
2±1.4

p value
0.808*
0.935**
0.536*
0.564*
0.993***
0.426*

*One way-ANOVA test; ** chi-square test; *** Fisher’s exact test.
Variables indicated as mean ± standard deviation.
RCD = Renal cyst decortication; SN = Simple nephrectomy; A = Adrenalectomy; RN = Radical nephrectomy

Table 2 - Mean postoperative visual analogue scale scores.
POSTOPERATIVE TIME
0 min
1 hour
2 hours
4 hours
12 hours
24 hours
p value*

Group 1
(n = 20)
7.4 (0-10)
4.3 (3-7)
3.9 (2-6)
3.1 (0-8)
2.4 (0-6)
2.0 (0-4)
< 0.001

Group 2
(n = 20)
6.8 (0-9)
3.6 (1-7)
2.7 (0-6)
2.7 (0-6)
2.1 (0-5)
2.1 (0-5)
< 0.001

Group 3
(n = 20)
7.0 (0-10)
4.0 (1-8)
3.2 (0-8)
2.6 (0-7)
2.0 (0-5)
1.9 (0-3)
< 0.001

*Repeated measured variance analysis.
Minimum and maximum values are indicated in parenthesis.

Table 3 - Mean Quality of Recovery Scale scores.
Parameter
Quality of Recovery Scale score

Group 1
(n = 20)
14.4 (13-16)

*One way-ANOVA test.
Minimum and maximum values are indicated in parenthesis.
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Group 2
(n = 20)
15.5 (13-17)

Group 3
(n = 20)
15.9 (13-18)

p value*
0.385
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paracetamol has not been well defined yet there
are some publications about its anti-nociceptive
effects. The analgesic effects could be correlated
with ratio and amount of the active metabolite of
paracetamol (9-11).
Lornoxicam is a NSAID belonging to the
enolic acid. It inhibits cyclooxygenase 1 and 2
enzymes (12). In the treatment of postoperative
pain, lornoxicam has been shown to be as effective as pethidine (12), morphine (13), and tramadol (14,15). Moreover, in the postoperative pain
management, lornoxicam has been well tolerated.
Its short plasma half-life (approximately 4 hours)
may provide advantages over other NSAIDs which
have been linked to a high incidence of adverse
effects (12-15).
The ease of use and safety of local anaesthetics is well recognized. The main advantage of
local anaesthetic agents is that they do not have
the adverse effects of systemically administered
opioids. Local anaesthetic agents are commonly
administered in abdominal surgery by skin infiltration or epidural administration, blocking somatic afferents and providing significant benefits
in reducing postoperative pain and improving recovery (16). Levobupivacaine which is a long-acting local anaesthetic agent reversibly blocks the
transmission of action potential in sensory, motor
and symphatetic nervous fibers by inhibiting the
passage of sodium through voltage-sensitive ion
channels in the neuronal membrane (17). In some
laparoscopic procedures, subcutaneous infiltration
and intraperitoneal instillation of levobupivacaine
have been the subject of several published studies
(18-20).
Previous researches have mainly examined
the efficacy of paracetamol, NSAIDs, and local
anesthetic agents in reducing pain after laparoscopic cholecystectomy (LC). However, little attention has been paid to understanding the effects
of these agents following urologic laparoscopic
surgery. In the literature, some studies assessed
the benefit of paracetamol treatment after LC. In
a recent study, the authors studied the efficacy of
paracetamol or valdecoxib after LC. The authors
reported that paracetamol is as effective as valdecoxib for pain after LC. The effect of dexamethasone was similar in paracetamol and valdecoxib

patients (21). In another recent study, the effect of
intravenous paracetamol treatment on early postoperative analgesia and recovery characteristics
after LC have been assessed (22). In this study, 40
patients underwent LC and were randomly divided
into two equal groups. In the first group, 1g intravenous paracetamol was given to the patients after
intubation 15 minutes before the surgery started.
One-hundred ml saline was infused intravenously
for the control group in 15 minutes. According to
the results, verbal and visual pain scores of the
paracetamol group were significantly lower than
the other group. Furthermore, first morphine requirement and total administered morphine dose
and the length of stay in the recovery room were
significantly decreased in paracetamol group. The
authors concluded that beside its effective analgesic properties, paracetamol administration during
per-operative period supports effective and faster recovery. These two studies mentioned above
show that paracetamol seems to be a good option
for pain control after laparoscopic surgery.
Several studies have documented lornoxicam and other NSAIDs efficacy for the management of postoperative pain after laparoscopic surgery. In a study by Papadima and associates, they
compared the efficacy of lornoxicam vs. parecoxib (cyclooxygenase-2 enzyme inhibitor) for pain
control after LC (23). In this study, 76 patients
were randomized to receive before induction parecoxib 40mg i.v., lornoxicam 8mg i.v. or placebo.
They stated that parecoxib and lornoxicam were
equianalgesic and both were more efficacious
than placebo for pain control after LC. In another
study, the authors reported that pre-operatively
administered lornoxicam 16mg i.v. significantly
prolonged the first morphine demand time and reduced postoperative morphine consumption when
compared with tenoxicam 40mg i.v. after LC (24).
Instilling long acting local anaesthesia into
the laparoscopic trocar incisional sites has been supported for LC, laparoscopic appendectomy, diagnostic gynecologic laparoscopy and laparoscopic
renal/adrenal surgery. In a study by Herkanwal et
al., a total of 72 patients underwent transperitoneal laparoscopic renal and adrenal surgery and
were randomly assigned to the treatment (0.5%
bupivacaine) or placebo (0.9% saline) arms (25).
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Trocar and hand assisted port sites were infiltrated
at the end of the procedure. The authors concluded
that at the outset of transperitoneal laparoscopic renal and adrenal surgery, trocar site and other incision infiltration with long acting local anaesthesia
decreases postoperative parenteral opioid requirements compared with placebo controls. In another
study, 57 patients scheduled for LC were randomly
assigned to receive local infiltration with 0.9% saline solution (n = 18), ropivacaine 1% (n = 20)
and levobupivacaine 0.5% (n = 19) (18). The local
anaesthetic was administered prior to trocar placement, using the same technique and delivering
the same volume (20ml) for all three groups. The
authors stated that local tissue infiltration with
levobupivacaine was more effective than ropivacaine in reducing the postoperative pain associated with LC. Louizos and co-workers reported that
pre-incisional levobupivacaine 0.25% infiltration
significantly reduced postoperative pain after LC
(19). Conversely, Savaris et al. reported that the
use of pre-incisional local injection of levobupivacaine 0.5% in the trocar sites was not superior
to placebo to reduce pain after laparoscopic tubal ligation (26). A most recent review reported
that preemptive incisional local anaesthetic was
superior to placebo with regards to postoperative
pain control. The authors stated that timing of administration (prior to actual skin incision or late
infiltration) was not significant for impact of local
analgesia (27).
To our knowledge no comparison of the
efficacy of intravenous paracetamol, intravenous
lornoxicam and levobupivacaine infiltration into
the trocar sites for pain control after transperitoneal laparoscopic renal and adrenal surgery has
been published. Our data suggest that postoperative pain degree of the patients significantly decreased in the groups. This result has not surprised
us and it was consistent with the literature. In the
present study, the reduction of postoperative VAS
scores was similar among the groups. Because
all patients were allowed to receive tramadol via
PCA device for autonomous pain control, it was
not expected that pain scores would vary among
the groups. We found the levobupivacaine treated
patients required significantly more intravenous
tramadol via PCA device and additional pethidine
administration when compared with paracetamol
and lornoxicam groups. The amounts of tramadol

and pethidine consumptions did not differ between paracetamol and lornoxicam groups. Although
the study did not address the ideal timing of trocar site infiltration, late infiltration of levobupivacaine might be associated with high amounts
of tramadol consumption and additional pethidine
requirements in our patients.
CONCLUSIONS
In the light of results, intravenously paracetamol and lornoxicam administration seems equianalgesic and both are more efficacious
than levobupivacaine infiltration without serious
adverse effects for pain control after transperitoneal laparoscopic renal and adrenal surgery. Our
results show that both parenteral paracetamol and
parenteral lornoxicam therapies could be chosen
as options in patient treated with upper urinary
tract transperitoneal laparoscopic surgery. We believe that this issue should be studied further with
more patients.
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Purpose: To evaluate the patient and stone related factors which may influence the
final outcome of SWL in the management of ureteral stones.
Materials and Methods: Between October 2011 and October 2013, a total of 204 adult
patients undergoing SWL for single ureteral stone sizing 5 to 15 mm were included
into the study program. The impact of both patient (age, sex, BMI,) and stone related
factors (laterality, location, longest diameter and density as CT HU) along with BUN
and lastly SSD (skin to stone distance) on fragmentation were analysed by univariate
and multivariate analyses. Results: Stone free rates for proximal and distal ureteral
stones were 68.8% and 72.7%, respectively with no statistically significant difference
between two groups (p=0.7). According to univariate and multivariate analyses, while
higher BMI (mean: 26.8 and 28.1, p=0.048) and stone density values (mean: 702 HU
and 930 HU, p<0.0001) were detected as statistically significant independent predictors
of treatment failure for proximal ureteral stones, the only statistically significant predicting parameter for the success rates of SWL in distal ureteral stones was the higher
SSD value (median: 114 and 90, p=0.012).
Conclusions: Our findings have clearly shown that while higher BMI and increased stone
attenuation values detected by NCCT were significant factors influencing the final outcome of SWL treatment in proximal ureteral stones; opposite to the literature, high SSD was
the only independent predictor of success for the SWL treatment of distal ureteral stones.

Key words:
Ureteral Calculi; Lithotripsy; Body
Mass Index

INTRODUCTION
Following its clinical introduction by
Chaussy et al. (1) in 1980 extracorporeal shock
wave lithotripsy (SWL) became the most common treatment modality with its safe and successful results in renal as well as ureteral stones (2).
However, failure of SWL may cause unnecessary
exposure of the treated kidney and neighbouring
organs to high energy shock waves which may
result in tissue damage. Identification and the use
of these predictive factors in clinical setting will
both increase the efficacy and decrease the cost
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by reducing the number of unnecessary treatment
sessions as well as hospital visits.
Regarding the parameters evaluated so far,
many studies did clearly demonstrate that success
rates may be related to both patient (body mass
index=BMI, skin to stone distance =SSD), and stone related factors (location, longest diameter and
density in CT hounsfield unit =HU) (3-8). However, majority of these studies have mostly examined the outcomes of kidney stones treated with
SWL. To our knowledge, these factors have not
been evaluated enough for the success rate of ureterolithotripsy with SWL in the literature.
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In this present study, we aimed to analyse the possible predictive factors detected by pre-procedural unenhanced abdominopelvic computed tomography (NCCT) to assess the success rates
of SWL in the management of ureteral stones.
MATERIALS AND METHODS
Between October 2011 and 2013, a total of
204 adult patients undergoing SWL for ureteral
stone with a longest diameter of 5 to15mm were
evaluated in a prospective manner. All patients
had a single non-impacted radiopaque ureteral
stone evaluated with kidneys, ureter, and bladder
(KUB) radiography and NCCT. Exclusion criteria
were multiple ureteral stones, anatomically solitary kidney, patients who could not tolerate SWL
due to pain, congenital abnormality, pre-SWL JJ
stent in place, renal insufficiency, previous ureteral surgery, previous SWL of a stone in the same
ureter. 204 patients fulfilling the criteria were included into the study programme. Prior to the treatment in all cases stone location (proximal: from
ureteropelvic junction to distal sacroiliac joint;
and distal: distal to sacroiliac joint) and size was
evaluated by NCCT. Complete urine test, if needed
urine culture and antibiogram test, simple biochemical and coagulation tests were performed
in all patients before SWL. The impact of patient
related factors (age, sex, BMI) and stone related
factors (laterality, location, longest diameter and
HU), blood urea nitrogen (BUN) and lastly SSD on
fragmentation were analysed.
The BMI was calculated by dividing the
weight (kg) by square of the height (m). NCCT with
5mm contiguous sections at 120kw and 90mA
was performed in all patients with a multidetector
row helical CT scanner (Somatom Plus; Siemens,
Germany). The longitudinal stone dimension was
calculated by multiplying the collimation thickness and the number of images in which the stone
could be seen. The transverse dimension was chosen as the diameter of stone from image showing
its largest width. Maximum dimension of the stone was accepted as either the longitudinal or the
transverse diameter, whichever had the highest
value measured. The average NCCT attenuation
value as the representative HU was measured by

drawing a region of interest smaller than the stone in the image showing the stone in the largest
dimension (Figure -1). The SSD was calculated by
measuring the distance from skin to the stone at
posterolateral and anterolateral 45° for proximal
and distal ureteral stones (Figure-1), respectively.
Figure 1 - Showing pathways for ultrasonic waves.

SWL was performed with an electromagnetic lithotripter Compact Sigma (Dornier Med
Tech System GmbH, Wessling, Germany) by same
operator. It was performed in supine position and
with a standardized treatment angle. All sessions
of SWL were performed under IM diclofenac Na or
methimazole Na (if Cr was high) injection medication. All stones were disintegrated under fluoroscopic guidance. On the other hand, there was a
difference in technique between SWL treatment of
proximal and distal ureteral stones where shock
waves were relegated to stone from posterior and
anterior aspect for proximal and distal ureteral
stones, respectively. In our opinion, that was why
pelvic bone did not cause problems during SWL
session. Each session has been completed either
after application of a total of 3000 shock waves
or until the stone was completely disintegrated.
The degree of shock wave power (PW) delivered
during SWL was recorded as 1 to 6 and the shock
wave frequency was 90/minute. Individual power
setting was adjusted according to patients’ toler-
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ance. Patients were evaluated 1 week after each
session with KUB film and repeat treatment was
performed if there was a stone fragment. The
maximal session number for a patient to say that
the stone was resistant to SWL was 3. No patients
had medical expulsive therapy (MET) before or after SWL sessions. In the light of radiographic assessment with NCCT after 3 months following the
last lithotripsy session, patients were categorized
either as the stone free (SF) group if there was
no detectable residual stone fragment and the residual stone (RS) group if there was.
Both univariate (chi-square or t-test) and
multivariate (logistic regression or analysis of
covariance=ANCOVA) tests were performed to determine statistically significant independent factors. One way analysis of variance (ANOVA) test
was performed to analyse if there were or not
HU and SSD differences between patients requiring different number of SWL session to be SF.
If parameters did not show normal dispersion,
Mann-Whitney U test which is the nonparametric
equal of t test and Kruskal Wallis test which is the
nonparametric equal of one way ANOVA test were
performed. Pearson or Spearman correlation tests
were used to determine the correlation between
SSD, the degree of PW delivered and being SF.
Statistical analyses were performed using SPSS
software v19.
RESULTS
Of the 204 patients evaluated (153 men
and 51 women), 99 had a stone on the right and

105 on the left side. While 160 patients had proximal ureteral stones, 44 had distal ureteral stone
with a mean stone size of 8.97± 2.44mm (range: 5
-15mm) in the whole group. Overall mean patient
age was 43.0±14.3 year with a mean BMI value of
27.0±3.8 kg/m2. The overall mean stone density
was 745±303 HU, and the overall mean SSD was
123±25mm. Treatment was unsuccessful in 62 patients (30.4%) all of which underwent semi-rigid
or flexible ureterorenoscopy.
Success rates of proximal and distal ureteral stones were 68.8% (n: 110) and 72.7% (n:
32), respectively (p=0.7). However, when the stone
characteristics were well examined, it was clear
that proximal and distal ureteral stones had different stone features (Table-1). As shown in Table-1,
distal ureteral stones had more favourable features
for SWL treatment than proximal ureteral stones.
According to univariate analyses, while
there were two independent predictive factors of
SWL outcomes in proximal ureteral stones which
were BMI and HU, the only significant predictor
for the success of treatment of distal ureteral stones with SWL was SSD (Table-2). HU/mm value was
calculated for distal ureteral stones by dividing the
HU value to stone largest dimension (mm) because of the fact that small stones have artificially low
NCCT stone density. However, we again did not find
significant difference between RS (mean: 89±25)
and SF (mean: 81± 31) groups for distal ureteral stones (p=0,596). Mean HU values of proximal ureteral
stones treated successfully with SWL requiring 1, 2
and 3 sessions of SWL were 633±246, 744±206,
821±295, respectively and there was a statistically

Table 1 - Proximal and distal ureteral stones’ characteristics.
Proximal

Distal

P

BMI (mean±SD)

27.2±3.9

25.5±2.4

0.008a

HU (mean±SD)

773±303

544 ±218

a
0.001

SSD (mean±SD)

125 ±24

106 ±23

a
0.001

Stone largest diameter (median and range)

9 (5-15)

7 (5-11)

0.006

a

Independent sample t test; b Mann Whitney U test
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Table 2 - SWL outcomes for proximal and distal ureteral stones.
SF group

RS group

P

p
BMI (mean±SD)

26.8±3.8

28.1±3.8

0.048a

p
HU (mean±SD)

702±254

930±343

a
0.0001

p
SSD (mean±SD)

125±23

126±26

0.754

p
Stone largest diameter

9 (5-15)

10 (5-15)

b
0.349

d
BMI (median and range)

24.8 (21-30)

25.5 (23.6-29.0)

0.767

d
HU (median and range)

415 (282-855)

708 (452-778)

b
0.237

d
SSD (median and range)

114
(90-145)

90 (56-110)

b
0.012

d
Stone largest diameter

7 (5-11)

8 (6-8)

b
0.910

d
SSD (mean±SD)

113±18

85±24

a
0.01

d
SSD (mean±SD) (effect of PW eliminated)

108±8

99±15

c
0.285

a

(median and range)

b

(median and range)

a

Independent sample t test; b Mann Whitney U test; c ANCOVA test; p for proximal ureteral stones; d for distal ureteral stones

significant difference between patients requiring
1 and 3 sessions (one way ANOVA: p for between
groups=0,008 and p for 1 and 3=0,011). However,
there was no significant difference between SSD
values in distal ureteral stones requiring different
number of SWL sessions for a successful fragmentation (Kruskal Wallis: p=0.513).
According to multivariate analysis, obesity
and HU>765 were found to be the independent
predictors of failure for proximal ureteral stones
(Table-3). Analysis of the relationship between
SSD, SF rates and PW (1 to 6) delivered, did show
that there was a direct proportional relationship
between SSD, PW and SF rates for distal ureteral
stones. When we eliminated the effect of PW on
disintegration, we observed that there was no significant difference between SSDs for SF and RS
groups (Table-2).
DISCUSSION
Following its clinical introduction in 1980
by Chaussy et al., SWL became the treatment of

choice in the majority of urinary stones with safe
and effective results both in adults and children
(9). Additionally, as a practical and cost effective
treatment modality SWL is being applied for more
than 90% of the stones in adult patients (10-12)
without hospitalization and loss of manpower.
The ultimate aim of this treatment modality is the
efficient fragmentation and complete clearance of
the disintegrated stone fragments. Accumulated
experience so far has clearly indicated that the
fragmentation and clearance of stone fragments
depend on some certain patient (BMI, SSD) and
stone related factors (location, longest diameter
and HU) (3-8).
BMI and SSD are two important parameters that have been evaluated in details. Although they may have some impact on the efficacy of
shock waves, particularly varying distribution of
body fat between different genders and race (13)
makes it hard to be used as a reliable marker in
the prediction of SWL success. Variable data in the
literature have been reported regarding the importance of BMI and SSD in predicting the outcome
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Table 3 - Multivariate analysis showing relationship between HU, BMI and being SF for proximal ureteral stones.

B

SE

95% CI

P

BMI ≤ 30 > 30

-1.953

0.429

0.172-0.926

0.032

HU ≤ 765 > 765

-0.918

0.397

0.065-0.309

0.0001

B = regression coefficient; SE = standard error; CI = confidence interval. Logistic regression analysis

of SWL. While Pareek et al. found BMI to be a
significant predictor of success (3); in another trial
BMI failed to predict the outcome of SWL, whereas SSD remained to be a significant predictor (14).
Additionally one should keep in mind that surrounding tissue around kidney and ureteral stones
is different especially for caliceal stones which are
primarily encircled by renal parenchyma. In our
study, BMI and SSD values were found to be significant predictors of SWL success in the treatment
of proximal and distal ureteral stones respectively (Tables 1 and 3). The variable efficacy of high
energy shock waves in patients with higher BMI
values may be mainly due to the fact that SSD
values may not increase in accordance to BMI values in all cases. In other words, BMI and SSD may
affect the final outcome of SWL in an independent
manner from each other as shown in our cases due
to the fact that fatty tissue distribution could be
variable from case to case.
Many studies have confirmed that SSD is a
significant predictor of SWL outcome for ureteral
stones. In a multivariate analysis study, Wiesenthal et al. did show that SSD (110mm -OR, 0.49)
was a significant predictor for lithotripsy success
in ureteral stones (15). Perks et al. also further
supported this finding by reporting that SSD of
<9cm (OR: 2.8) can estimate SWL success (16). In
our study, SSD has been found to be a significant
predictor for treatment outcome in distal ureteral stones (median for SF group: 114 (90-145) and
RS group: 90 (56-110), p=0.012). As demonstrated above, we surprisingly found that median SSD
value of SF group was higher than that of recorded in RS group. Further correlation analysis did
demonstrate that there was a positive correlation
between SSD and SF rate, SSD and PW, PW and

SF rate. ANOVA test was used to eliminate the
possible effect of PW on the relation between SSD
and SF rate. As a result, it was clear that when
the effect of PW was eliminated, no statistically
significant difference with respect to the effect of
SSD could be shown between SF and RS groups
(Table-2) . This is opposite to the literature data
reported for kidney and proximal ureteral stones
(17, 18). The answer for the contradictive finding
where SSD has been found to be lower in cases
with RS than SF cases is that there was a significant positive correlation between SSD and PW
applied. This could probably be due to the use of
higher PW in cases with higher SSD values where
these cases could tolerate pain better than the cases with lower SSD values for distal ureteral stones. However, it could probably be acceptable for
a certain upper cut-off level of SSD that has not
been assessed yet. It is of course valid for the SWL
performed without analgesia as in our hospital
and most hospitals in Turkey.
In the light of these findings, we may say
that the correlation of SF rate with BMI and SSD
may not be as clear and simple as reported in the
literature. Because if a case is not treated under
analgesia, high SSD may have good effect on SWL
treatment for distal ureteral stones and to clarify
this issue further we certainly need studies performed with larger series of patients.
Related with the possible effect of HU on
the success rates of SWL in ureteral stones in their
original study, Joseph et al. (19) observed stones of
patients with HU values of <500, 500-1000, >1000
had SF rates of 100%, 86% and 55% along with
median shock wave numbers of 2500, 3390 and
7300 respectively. In another study, it was found
that the mean HU values were significantly higher
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in cases with RS group (3, 5). Gupta et al. (20)
found that failure was mostly observed in patients
with a HU values of >750 where the largest stone
diameter has been detected as >11mm. Also, 77%
of all these patients required >3 sessions with an
overall SF rate of 60%. Similarly, Wang et al. (21)
found that SWL was unsuccessful in patients with
a HU value of >900 and stone volume of >700mm3
. Similar to these data, in our study, SF cases had
a lower mean HU value than the ones with RS cases treated for proximal ureteral stones (Table-1).
However, there was no statistically significant
difference with respect to HU values between RS
and SF groups in distal ureteral stones. This may
be explained well by the limited number of distal
ureteral stone patients treated in our group. Logistic regression analysis revealed that both HU and
BMI values were independent predictors of SWL
outcome for proximal ureteral stones (Table-2).
One of the negative aspects of this study
was the use of low-resolution beam collimation
(5mm) which caused artificially low NCCT stone density for small stones (22). However, when
we compared the HU/mm value calculated by dividing the HU value to stone largest dimension
(mm) for RS (mean: 89±25) and SF (mean: 81±31)
groups, we again did not find significant difference between them (p=0,596) for distal ureteral
stones. Another negative aspect of this study was
that we did not fill visual analogue scale (VAS)
form for pain of patients submitted to SWL. The
other negative aspect of this study was that we
could not perform SWL for non-opaque stones
due to technical difficulties. Also, low number of
distal ureteral stone patient was the other important limitation. Besides, in this study we aimed to
investigate the effect of only patient and stone related predictive factors. Because of this reason we
did not use MET during SWL sessions which may
produce bias on our evaluation of patient and stone related predictive factors. Finally, stone dimension was not found as an independent predictive
factor for the success opposite to the literature and
this may be the reason of narrow range of stone dimension which is the positivity of our study
giving opportunity of analysing other parameters
without the effect of it.

CONCLUSIONS
Our findings have clearly shown that while
higher BMI and increased stone attenuation values detected by NCCT were significant factors
that influence the final outcome of treatment in
proximal ureteral stones with SWL, SSD was the
only independent predictor of failure or success
for the treatment of distal ureteral stones treated
with SWL.
We (all authors) declare that we have no
conflict of interest. No company or organization
sponsored our study and we don’t have any financial relationship with any company or organization.
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Purpose: To evaluate the clinical efficacy of flexible ureteroscope (F-URS) combined
with holmium laser lithotripter in treating renal calculi in horseshoe kidney.
Materials and Methods: From November 2010 to December 2013, the medical history
and charts of sixteen patients (mean age 42.9±11.6 years, range 26-66 years), including
13 males and 3 females were analyzed retrospectively. Mean stone burden was 29±8
mm (range 17-42 mm2). Mean stone digitized surface area (DSA) was 321±94 mm2
(range 180-538 mm2). Under spinal anesthesia in a modified lithotomy position with
the head down, rigid ureteroscope was placed firstly into the ureter to reach the level
of the pelvis, a zebra guide wire was inserted and following the removal of the rigid
ureteroscope, an ureteral access sheath was positioned along the guide wire, then passed the URF P-5 flexible ureteroscope into the renal cavities over the guidewire. After
locating the stones, holmium laser lithotripsy was performed.
Results: The average operative time was 92±16 minutes (range 74-127 min.). No major
complications were encountered. Ten patients obtained stone-free status with one session, four obtained stone-free status after two sessions. Single session stone-free rate
was 62.5%, overall stone-free rate was 87.5%. Two patients have small residual stones
in the lower pole.
Conclusions: F-URS combined with holmium laser lithotripter and nitinol basket, is
safe and effective in dealing with moderate stone diameter (<30 mm) in HSKs with
high clearance rates and low complication rates.

Key words:
Horseshoe Crabs; Kidney;
Urolithiasis; Ureteroscopes;
Lasers, Solid-State

INTRODUCTION
The horseshoe kidney (HSK) is the most
common renal fusion anomaly, with a prevalence
of 0.25% of the population. During embryogenesis, the normal ascent of the kidneys is arrested by
the fusion of the lower poles, resulting in malrotation with anterior displacement of the collecting
system. Insertion of the ureter onto the renal pelvis is superiorly and laterally displaced. Impaired
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drainage of the collecting system and associating
ureteropelvic obstruction predispose the patient to
urinary tract infection (UTI) and urolithiasis. The
latter of which is the most common complication
of horseshoe kidney with an incidence of 21% to
60% (1).
On the other hand, a high incidence of
metabolic abnormalities was identified in the
stone-bearing patients with HSKs, suggesting that
metabolic abnormalities, rather than anatomical
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anomaly or urinary stasis, contribute largely to
the propensity of urolithiasis in HSKs (2-5).
Once seen as standard treatment of HSK
urolithiasis, open surgery is now practically obsolete. With the advent and development of minimally invasive instruments, extracorporeal
shock wave lithotripsy (SWL) and percutaneous
nephrolithotomy (PNL) are currently the most
commonly applied strategies for treating calculi
in HSKs. Small (<15 mm) and uncomplicated calculi could be treated conveniently by SWL (6-9).
However, for larger ones, the stone-free rate of
SWL is much less than that of PNL because malformed anatomic structures often failed to provide spontaneous and complete drainage of stone
fragments. Since the 1980s, following a host of
successful reports (10-13), PNL has been widely
adopted as the standard treatment for HSK stone
diseases if SWL fails or the stone is greater than
20 mm in diameter (1, 14).
With the advancement of technology,
small actively-deflectable flexible ureteroscopy
(F-URS), equipped with holmium laser lithotripter
and nitinol baskets or graspers, has stood out to be
a promising alternative harboring similar effectiveness and stone-free rates. Although an increasing number of cases on retrograde management
of renal calculi in patients with HSK have been
reported (15-18), the total number is still rather
limited and reported mean stone diameter is small
(around 15 mm), so we share our single center experience of utilizing F-URS in treating moderate
stone burden in HSKs, and comparatively review
results from other reports, hoping to provide more
information for clinicians when they are considering alternative treatment modalities.
MATERIALS AND METHODS
From November 2010 to December 2013,
a total of 16 patients (mean age 42.9±11.6, range 26-66 years) including 13 males and 3 females
with HSK underwent F-URS with the holmium laser to treat renal calculi in our hospital. The main
symptom of all six patients was mild to moderate flank or abdominal pain. Three patients had
gross hematuria. Two patients had a single stone
in the pelvis, one patient had a single stone in

the middle calyx, one patient had a single stone
in the lower calyx, and the other 12 patients had
multiple stones. Five patents had mild to moderate hydronephrosis. Six patients had undergone
SWL, one patient had undergone SWL and PNL.
All procedures were performed by two experienced urologists. The demographic data and medical
information were obtained from their medical records and charts (Table-1).
Preoperative plain films, intravenous pyelography and CT scans of the urinary tract were
reviewed to estimate the stone size and location
and for evidence of possible structural obstructions (Figure-1). The largest stone was 26x18 mm.
The average stone number was 2.1 (range 1-4).
Stone burden is calculated by adding the largest
diameter of different stones together as done in
other reports, and mean stone burden was 29±8
mm (range 17-42 mm2) and mean digitized surface area (DSA) was 321±94 mm2 (range 180-538
mm2). No ureteropelvic junction obstruction was
revealed, and no absolute contraindications were
found. Although none had contraindications for
PNL, such as morbid obesity, coagulation deficiency or severe cardiopulmonary diseases, all of
them were scheduled to receive F-URS.
All procedures were performed with the
patient under spinal anesthesia in a modified lithotomy position with the head slightly down.
Firstly, an 8/9.8F Wolf rigid ureteroscope (Richard
Wolf, Knittlingen, Germany) was introduced to
visualize the ureteral orifice. After the rigid ureteroscope entered the ureter, a 0.038 inch Teflon
guidewire was inserted. The ureteroscope went up
to the junction of ureter and pelvis, and general
distribution of renal calices was inspected, after
which the ureteroscope was taken out. A 35 cm
ureteral access sheath, 12/14F Flexor (Cook Urological, Spencer, IN) was introduced, then passed
the URF P-3 or P-5 flexible ureteroscope (Olympus, Tokyo, Japan) into the renal cavities over the
guidewire. After locating the stones, the 200μm
holmium laser fiber (Lumenis GmbH, Dreieich, Germany) was introduced. Laser energy was
maintained at 0.8-1.2 J, and frequency 10-15 Hz.
Nitinol baskets were used to extract relatively large stone fragments for stone removal and component analysis, and attempts were made to relocate
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Table 1 - Demographic characteristics and surgical statistics.
Variable

Value

Age (y)

42.9±11.6 (26-66)

Figure 1 - CT scan of renal stones in a horseshoe kidney.

Gender (n)
Male

13

Female

3

Body Mass Index (kg/m2)

23.7±1.9 (19.7-27.2)

Initial presentation (n)
Flank pain

13

Hematuria

3

Urologic history (n)
SWL

7

PNL

1

Number of stones per person

2.1 (1-4)

Stone status (n)
Single

4

Multiple

12

enough water to facilitate evacuation of the small
fragments by urine flow. Prophylactic antibiotics
were administered intravenously on operative day
and postoperative day 1 to prevent infections.
All patients were evaluated by plain films
and ultrasound on postoperative day one. Four
weeks later, patients returned to the hospital for
follow-up, plain films taken, ultrasound detected
and double-J stent removal.

Stone location (n)
Pelvic

2

Mixed calyceal

9

Mixed Pelvic calyceal

5

Mean stone burden (mm)

29±8 (17-42)

Mean stone surface area (mm )

321±94 (180-538)

Number of session per person

1.4 (1-2)

Single session stone-free rate

62.5%

Overall stone-free rate

87.5%

2

Operative time (min)
Hospital stay (d)

RESULTS

92±16 (74-127)
0.8±0.9 (0-3)

Stone composition (n)
Calcium oxalate monohydrate

9

Calcium oxalate dihydrate

5

Uric acid

2

some stones from lower pole to suitable position.
Once full fragmentation of the stones in sight was
obtained and no fragment ≥3 mm in size were
left in sight, a F 6 double-J stent was placed and
the guidewire removed. A F18 Foley catheter was
left in place for one to three days to ensure maximal drainage. The patients were advised to drink

A total of 16 patients were included in our
retrospective study. Plain films taken on postoperative day one and four weeks later showed that
ten patients received only one session of F-URS
and acquired stone-free status, and single-session
stone-free rate was 62.5%; six patients received
two sessions and then four of them acquired stone-free status, while the other two had small residual stone in the lower pole, 7x6 mm in one
patient and 8x6 mm in the other. Lower calyceal
stones were unable to be reached by the ureteroscope, and attempts for relocation by basket also
failed. Overall stone free rate was 87.5% (14/16).
The average operative time was 92±16 min. (range 74-127 min.). No major complications such as
perforation of the ureter or sepsis were encountered, and no blood transfusion was needed. Three
of our patients had moderate postoperative fever,
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and the fever all gradually subsided after adjusting antibiotics. Symptoms such as flank pain, hematuria were relieved in all of them, and hydronephrosis gradually resolved in all five patients.
Postoperative follow-up last for 6-24 months,the
patient with a 7x6 mm lower pole fragment remains the same, but the patient with a 8x6 mm
fragment increased to 10x7 mm 21 months after
surgery. One patient who was proven stone-free
developed a 5x3 mm calculus in the middle calyx.
Stone sample analysis was done for 15 patients.
The main compositions of two were uric acid, nine
were calcium oxalate monohydrate, and six were
calcium oxalate dihydrate.
DISCUSSION
Several relatively large and earlier studies had the conclusion that small stones in HSKs
could be non-invasively managed by SWL with
the average number of SWL treatment sessions
per patient around 2, absolute stone-free rate of
50%-70%, while a significant proportion of patients required additional intervention including
PNL, URS or open surgery (19-22). PNL gradually
gained favor as a treatment for patients with large
or medium sized renal calculi in HSKs regardless
whether there was failed EWSL attempts or not.
In earlier times, although stone-free rates of PNL
were much higher, the abnormal anatomic structures of pelvis and calices, aberrant vasculature
and retrorenal colon brought about a perception
among many urologists that PNL in patients with
HSKs is far more complicated and challenging
compared with PNL in normal patients. However,
more and more cheerful results have been reported, claiming the stone-free rate, number of access, major complication rate, length of hospital
stay of PNL in patients with HSKs could be just as
good as in that of PNL in normal kidneys (23-25).
Undoubtedly, development of flexible nephroscopy contributed a lot to those data. Nevertheless,
PNL on a HSK remains more difficult than on a
normal kidney; blood transfusion are required in
some of the patients and mean hospital stay is
longer. For patients with advanced age, obesity,
coagulopathy, cardiovascular or pulmonary disease, PNL is not an optional choice.

Just like in flexible nephroscopy, the advancement in flexible ureteroscopy has also improved
its performance and durability, and extended its
therapeutic indications (26, 27). Since 2005, case series reporting management of F-URS in HSKs began
to emerge. Weizer et al. presented 8 cases of renal
calculi treated by F-URS in anomalous kidneys, 4
of which were HSKs (17). The stone-free rate was
75%. Molimard et al. reviewed 17 patients with HSK
who had undergone F-URS (18). After 1.5 sessions
per patient, the stone-free rate was 88.2%. Atis et al.
reported 25 HSK patients with a mean stone size of
17.8±4.5 mm. The stone-free rate was 70% after a
single procedure (28).
Since 2010, after an increasing number of
successful reports on using F-URS in treating HSK
urolithiasis, we started to perform F-URS on HSK
renal stone. In this retrospective study, our average stone DSA appears to be the largest among
all published reports of treating renal stones in
HSKs using F-URS, and we believe it will be increasingly easier to treat moderate stone burden with
F-URS and generate better results as the technology further advances. In Molimard’s earlier report,
the mean DSA was 145±132 mm2 (range 24-500
mm2), while our mean DSA was 321 mm2, which
suggests that, for stones <30 mm in diameter, F-URS with holmium laser lithotripsy could achieve
similar clearance rate as small stones. Comparing
with PNL, F-URS harbor advantages such as less
invasiveness, no need for blood transfusion, shorter hospital stay and fewer contraindications.
As it is known to all, the maximum active
deflection angle of a flexible ureteroscope decreases after the insertion of optical fiber or basket.
Comparing with the previous generation of flexible ureteroscope, the upward/downward maximum active deflection angle of Olympus P-5 is
180º/270º respectively with a 90º field of view, capable of reaching any position in the kidney. In an
actual experiment the maximum active deflection
angle of Olympus P-5 is 180.4º/272.3º with a 200
μm Laser Vision optical fiber inside, 181.9º/280.6º
with a 2.2 F Cook basket inside, almost the same
comparing with empty state. However, the maximum active deflection radius significantly increases from 9.5 mm to 11.3 mm, 11.4 mm, which
indicates that a larger space was required for the
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maximum deflection of the tip of the ureteroscope (29). It is worth mentioning that the pelvis of
horseshoe kidney is flatter than that of normal
kidney, the intrarenal space is narrower, which
increase the difficulty of deflecting and steering
the ureteroscope inside the kidney. Also, the abnormal structure of the kidneys, high insertion
of the ureters and acute infundibulopelvic angle
could negatively affect the stone-free rate and
increase the risk of a second intervention (30).
Atis et al. also found that stone size and location in lower pole were statistically significant
factors for clearance failure of RIRS in HSK (28).
In the operations of this study, we tried methods
of modifying the position of the patients, relocating the lower pole calculi to upper or middle
calyx and then initiate fragmentation, to improve clearance rate of lower pole stones. Relocation
of lower pole calculi, on one hand prevents the
stone fragments from escaping to unreachable
position, on the other hand prevents the flexible
ureteroscope from staying in the maximum deflective status, thus prolonging the usage of the
ureteroscope and reducing repairing cost.
Because of the position and structure of
the horseshoe kidney, the flexible ureteroscope
needs to stay in large deflective status for relatively long time during the operation. So protection of
the ureteroscope is of great importance. The usage
of ureteral access sheath facilitates the insertion of
the ureteroscope and passage of stone fragments,
protects the shaft, and reduces the pelvic pressure
during operation, thus reducing the incidence of
postoperative fever or bacteremia. Since the normal ascent of kidneys is arrested, the position of
HSK is lower than normal with the ureters also
shorter, so we do not introduce the ureteral access
sheath too deep. If the ureteral access sheath is inserted as deep as in a normal person, the tip might
already pierce the mucosa of pelvis and cause bleeding. Careful preoperative radiologic study could
provide urologists with more detailed information
on the malformation of kidney and ureters, the
position of calculi and calices. For patients with
relatively large and hard stones, the urologists
need to stop before the operation gets too long,
and plan for a second session afterwards, to reduce the risk of postoperative infection.

Since the insertion of the ureter onto the
renal pelvis is superiorly and laterally displaced,
we propose a hypothesis that the impact of small
stones in the lower calices in HSKs is lower than
those stones in normal kidneys for it is more difficult for small stones to move to the ureteropelvic
junction. Considering the low stone-free rate of
SWL, we didn’t advise the two patients with residual lower pole stones to take SWL treatment. Instead regular follow-up of ultrasound and KUB was
encouraged. We suggest that once acute symptoms resolved, patients with small lower calyceal residual stones go on regular monitoring, and
wait to receive other treatment modality such as
PNL if inevitably required in the future. Patients
with stone disease should also undergo metabolic evaluation and adjust their diet accordingly to
minimize the risk of stone recurrence since metabolic abnormalities contribute to stone formation
greatly , and proper medical therapy might aid in
the future (31).
As this report is a retrospective analysis
of our single center experience of flexible ureteroscopy management of horseshoe kidney renal
calculi done by two surgeons with a single type of
endoscope, the case number is still limited. What’s
more, due to financial reasons and fear of radiation impact of CT, most patients refused to receive
CT scans after operation, so this might present the
stone-free rate higher than the fact, especially in
cases of radiolucent stones, if only plain films and
ultrasound are used. More cases from multicenter
performed with different types of state-of-the-art
ureteroscope by different endourologists are required to validate and update the efficacy of flexible ureteoscope management of horseshoe kidney
urolithiasis, and long-term follow-up comparison
of calculi recurrence with CT between patients
who are stone-free and patients with residual stones were also needed to confirm our hypothesis.
CONCLUSIONS
Although anatomic anomaly might render
stones in the lower calices difficult to be evacuated and affect the stone-free rate, our experience
suggests that flexible ureteroscope, together with
holmium laser lithotripter, remains effective in de-
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aling with moderate stone size (<30 mm) in HSKs.
As the technology further develops, F-URS will
certainly contribute more and more to the non-invasive treatment for stones in abnormal kidneys.
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ABSTRACT									ARTICLE INFO
______________________________________________________________

______________________

Purpose: To evaluate the clinical value of computed tomography angiography (CTA) in reducing the risk of hemorrhage associated with mini-percutaneous nephrolithotomy (PCNL).
Materials and Methods: A total of 158 patients with renal or ureter stones who had undergone mini-percutaneous nephrolithotomy were retrospectively enrolled into this study
from May of 2011 to April of 2014. Group 1 (65 patients) underwent computed tomography
angiography, and Group 2 (93 patients) underwent non-contrast CT. The clinical characteristics of the patients and hemorrhagic complications were recorded. The hematologic
complications (transfusion rate, and preoperative and postoperative hemoglobin values)
were assessed.
Results: There were no statistically significant differences in age, body mass index(BMI),
stone diameter, operative time, stone-free rate, and hospital stay between the 2 groups.
In group 2, 1 patient (1.1%) developed a renal arteriovenous fistula and was treated with
embolus therapy. In addition, Group 2 showed significantly drop in hemoglobin (3.6 g/dL
vs. 2.4 g/dL, respectively; P <0.001) and more transfusions (9.7% vs. 1.5%, respectively; P
<0.05) compared with Group 1.
Conclusion: The study showed that patients who underwent computed tomography angiography prior to percutaneous nephrolithotomy had lower drop of hemoglobin and needed
less transfusions. These findings may suggest that the use of computed tomography angiography may reduce the risk of bleeding during percutaneous nephrolithotomy.

Key words:
Nephrostomy, Percutaneous;
UrinaryTract;Calculi;Tomography,
X-Ray Computed; Angiography

INTRODUCTION
Percutaneous nephrolithotomy has become
an effective and valued procedure in the treatment
of kidney and ureter stones. Although PCNL is a minimally invasive technique, it carries the potential
risk of complications.
The complication rates associated with PCNL
range from 29% to 83% (1-3). In the percutaneous
nephrolithotomy Global Study analysis, the ble-
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eding complication rate and transfusion rate were
9.4% and 7.0%, respectively (4). Bleeding is a serious complication which is usually caused by renal
vascular lesions. These lesions must be controlled by
any number of maneuvers, such as blood transfusions, deployment of larger nephrostomy catheters,
or renal embolus therapy. Bleeding can lead to longer hospital stays and injure patients. Therefore, an
important question is how to reduce the hemorrhage
associated with percutaneous nephrolithotomy.
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We report our experience in reducing the
risk of hemorrhage associated with mini-percutaneous nephrolithotomy with the use of pre-procedural computed tomography angiography.

tients), the patients underwent a preoperative computed tomography angiography (Figure-1), and in
Group 2 (93 patients), the patients underwent non-contrast CT (Figure-2). Surgery was performed by a
surgeon with 10 years of experience after the computed tomography angiography examination. Patients were excluded if they had comorbidities which
might affect bleeding risk such as diabetes, hypertension, high serum creatinine (Cr >200 umol/L). During follow-up, that ranged from 1 to 19 months, 1
case was lost to follow-up.

MATERIALS AND METHODS
From May of 2011 to April of 2014, 158 patients with renal or ureter stones were retrospectively
enrolled into 2 groups, and they underwent a mini-percutaneous nephrolithotomy. In Group 1 (65 paFigure 1 - Computed tomography angiography.

C) Frontal view; D) Posterior view. The access site is indicated by the red arrow. RA=renal artery; SSA=superior segmental artery; SASA=superior anterior segmental
artery; IASA=inferior anterior segmental artery; ISA=inferior anterior segmental artery; PSA=posterior segmental artery.

Figure 2 - Non-contrast computed tomography.

A patient with left staghorn renal stone.
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The study protocol was approved by the institutional review board, the patients in this manuscript has given written informed consent to publish
these case details.
Computed tomography angiography
Protocol
A multidetector spiral CT (Brilliance iCT,
Philips Medical Systems, Cleveland, Ohio) was used
(65 patients), and CTA was performed with the following parameters: standard modality, gantry rotation 0.4s, pitch 0.915, KV 120, mAs 300, collimation 128*0.625, matrix 512*512, thickness 0.9mm,
increment-0.45mm, and Dose Length Product(DLP)
802.3mGy*cm.
A contrast agent (Ultravist, 370mgI/mL was
used via the CT high-pressure syringe, with a moderate injection rate(4~5 mL/s) and dose(1.0~1.5 mL/
kg). Arterial, venous, and urographic phases were
acquired after a bolus tracking test.
Images were post-processed on an independent workstation (Extended Brilliance Workspace
V4.5, Philips Medical Systems, Cleveland,Ohio) to
obtain multiplanar reconstructions (MPRs), maximum intensity projections (MIPs), as well as surface
and volume renderings (Figure-1).
The computed tomography angiography
was reviewed carefully by two radiologistes individually who were blinded to this study. Disagreements were resolved by two radiologists in a final
consensus reading.
Surgical Protocol
In Group 1, before the procedure, the CT angiography was analyzed carefully by two radiologist
who obtained renal vasculature map. The selection
of an access site far away from larger vessels was
performed by the radiologist, and the urologist performed the puncture in view of the selected access
site(s). In Group 2, the urologist used non-contrast
CT to select access site(s) and perform the puncture.
All patients underwent the placement of an
ipsilateral ureteral catheter under general anesthesia
and were turned to a full prone position. In Group
1, based on the computed tomography angiography,
access calyces were identified. In Group 2, renal access was obtained basing on non-contrast CT. The
puncture was performed with fluoroscopic guidance

by the urologist in view of the distribution of the
stones. Dilation was done with serial manual dilators
up to a size of 20-Fr, and a 20-Fr Amplatz sheath
(COOK medical inc., Bloomington, USA) was positioned in the target renal calyx. Wolf nephroscope
(11.5Fr) was used in the mini-percutaneous nephrolithotomy, and the stones were fragmented with an
pneumatic lithotripsy device (Hawk medical inc.,
Shenzhen, China).
No residual fragments were defined as stone-free. The outcome was confirmed by performing a
B-ultrasound or abdominal plain film examination
on the third postoperative day.
Hemoglobin level was measured on preoperative day and on the first postoperative day, or
when severe acute bleeding occurred. A blood transfusion was required when hemoglobin level ≤7g/dL
or a progressive drop in the hemoglobin level was
observed (≤10g/dL).
Statistical analysis
The statistical analysis was performed using
SPSS 17.0 (SPSS, Chicago, IL, USA). The data are
reported as the mean plus or minus the standard deviation (SD) or as the median and range. Continuous
variables were compared using the Wilcoxon rank
sum test, and nominal variables were analyzed using
the Pearson chi square test. A P value <0.05 was
considered statistically significant.
RESULTS
The patient demographics and stone characteristics are reported in Table-1. The two Groups
were comparable in terms of age, the male to female
ratio, BMI(body mass index), side and stone diameter. There were no significant differences in the operation time, stone-free rate hospital stay and access
tract number (number of renal calix punctured per
patient) between the two Groups (Table-2).
Computed tomography angiography was
performed in Group 1, the renal main trunks and
vessel branches were displayed accurately. Therefore, the computed tomography angiography provided
a good map of the renal vasculature, and had an
advantage over non-contrast CT in optimizing the
placement of nephrostomy (Figures 1 and 2).
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Table 1 - Patient demographics and stone characteristics\operative details and outcomes in the two Groups.
Variable

Group 1

Group 2

P value

65

93

NA

40.6±12.5(18~75)

40.7±10.0(20~73)

0.943

34:31

43:50

0.45

22.5±1.5(19.0~25.3)

22.6±1.3(19.2~24.9)

0.638

30:35

48:45

0.50

3.6±0.8(2.1~6.0)

3.4±0.6(1.9~6.4)

0.068

38

56

0.83

Group 1

Group 2

P value

75.5±28.4

77.6±23.0

0.604

87.7

88.2

0.60

Mean hospital stay (d) (SD)

8.1±1.7

8.3±1.5

0.279

Access number

1.2±0.5

1.3±0.6

0.241

No. of patients (n)
Mean age, years mean±SD (range)
Male:female (n)
BMI, kg/m , mean±SD (range)
2

Right/left side (n)
Mean max stone diameter (cm),mean±SD (range)
Multiple stones (n)

Table 2 - Operative details and outcomes in the two groups.
Variable
Operation time(min) mean±SD
Stone-free rate(%)

Three cases in Group 1 suffered urinary sepsis (fever<39ºC) and two cases in Group 2. A prolonged urinary leak from the flank was observed in
one case in Group 1, which spontaneously stopped
without requiring a double J stent positioning.
A greater drop in the hemoglobin level
(P<0.001) was reported in group 2 (3.6g/dL) than
in Group 1(2.4g/dL).
In Group 2, 9.7% of the patients (n=9) required a blood transfusion, and 1 patient developed a renal arteriovenous fistula and required
embolus therapy. However, in Group 1, only 1.5%
of the patients (n=9) suffered a severe hemorrhage
and required a blood transfusion postoperative-

ly. In Group 1, a significant decrease in the blood
transfusion rate was found compared with that in
Group 2 (P=0.039; Table-3).
DISCUSSION
Percutaneous nephrolithotomy is less invasive than open surgery, and is associated with
high success rates. Today, percutaneous nephrolithotomy has become an effective and valued
procedure for treating kidney and ureter stones.
Although percutaneous nephrolithotomy is a
minimally invasive technique, it carries out the
potential risk of complications.

Table 3 - Bleeding Complications.
Variable

Group 1

Group 2

P value

Drop in hemoglobin (g/dL) (mean)

2.4

3.6

0.000

Blood transfusion (%)

1.5

9.7

0.039

Arteriovenous fistula(n)

0

1

0.40

Embolus therapy(n)

0

1

0.40
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The complication rates associated with
PCNL have been reported to range from 29% to
83% (1-3), and in a recent analysis, the complication rate was 15% (5). Complications related to
percutaneous nephrolithotomy include: infection,
bleeding, pelvic perforation, urinary fistulas and
perforations of adjacent organs. Bleeding is one of
the most significant complications.
In the percutaneous nephrolithotomy Global Study analysis, the bleeding complication rate
and transfusion rate were 9.4% and 7.0%, respectively (4). In the percutaneous nephrolithotomy
study reported by Zehri and coworkers, the overall
blood transfusion rate was 14.2% (6). In our study,
9.7% of the patients in Group 2 required a blood
transfusion and only 1 patient in Group 1.
The preoperative factors that were reported
to be predictors of blood loss in percutaneous nephrolithotomy include age, hypertension, diabetes
mellitus (DM), ipsilateral pyelonephritis, the serum
creatinine level, stone localization and burden,
previous ipsilateral renal stone surgery and extracorporeal shock wave lithotripsy and the degree of
hydronephrosis and stone type (7-9). The operative factors were the operation time, puncture calyx
and tract number (9). An analysis suggested that
BMI may increase the risk of bleeding (10), but
other studies reported that BMI was not associated
with the complication rates (11-13).
Rosette et al. reported that dilation was a risk
factor for bleeding complications, with balloon dilation significantly increasing the risk of bleeding
compared with telescopic/serial dilation. In their study, bleeding was reported in 9.4% of the patients
with balloon dilation compared with 6.7% with telescopic/serial dilation; the sheath size may have influenced the transfusion rates. The transfusion rate
was only 1.1% for the smallest sheath but was 12.0%
for the largest sheath (5). We believe that the use of
smaller sheaths could help reduce bleeding.
Bleeding is usually caused by a renal vascular injury, which may occur at any step of the percutaneous nephrolithotomy. A renal vascular injury
may lead to several consequences, including arteriovenous fistula, pseudoaneurysm, hemorrhage, hypotension, and loss of renal function (14).
Most vascular injuries manifest as hematuria. Bleeding from venous vessels can be managed

by simple maneuvers, such as placing the patient in
the supine position, positioning a nephrostomy catheter, and clamping the nephrostomy catheter (15).
Arterial lesions may lead to severe acute
bleeding. Some types of severe bleeding, such as
arteriovenous fistulas and pseudoaneurysms, can
be persistent and require specific treatments. The
incidence of arteriovenous fistulas or pseudoaneurysms associated with percutaneous nephrolithotomy is approximately 0.8% (16). In Group 2,
1 patient (1.1%) developed a renal arteriovenous
fistula. The treatment is more troublesome if the
bleeding occurs during the course of the percutaneous nephrolithotomy.
Duplex US and computed tomography
angiography are often used to diagnose vascular
injuries. Hyperselective renal embolization is considered to be the most appropriate technique for
treating renal vascular injuries, with a high success rate and a low complication rate (15). Renal
angiography is used to simultaneously diagnose
and treat arteriovenous fistula or pseudoaneurysms (17). In our study, the patient who developed a renal arteriovenous fistula was treated with
hyperselective renal artery embolus therapy.
Although there are many maneuvers to
control bleeding, which may lead the loss of renal
function, the prevention of any bleeding should
be a major focus during percutaneous nephrolithotomy. To decrease the incidence of hemorrhagic complications, the mini-percutaneous technique has been applied widely. In a recent study,
B-mode combined with color Doppler ultrasound
guidance in percutaneous nephrolithotomy avoided renal vascular injury, and reduced the risk of
bleeding occurrence (18). Penbegül reported that
percutaneous nephrolithotomy with ultrasound
guidance could be safely performed in children
(19). Although the use of ultrasound guiding
puncture could avoid vessel lesions, we think it is
necessary to select calyces preoperatively.
Although digital subtraction angiography
is still regarded as the gold standard to inspect
renal vascular anatomy, with the introduction of
multi-detector computed tomography, computed
tomography angiography is increasingly used to
evaluate renal arterial anatomy as it offers an accurate, safe and rapid visualization of the vas-
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cular structure (20). Raman et al. reported that
the sensitivity of computed tomography angiography for demonstration of the renal artery was
98.5% (21). Computed tomography angiography
has the advantage of evaluating not only the
main vessels but also renal tumors and stones
with only one test (22).
Currently, non-contrast CT has already
been shown to be useful in pre-operative planning for percutaneous nephrolithotomy. Although non-contrast CT (Figure-2) may be able
to identify the posterior calyx, it cannot display
renal vasculature, and reduce vascular complications. In this study, computed tomography
angiography was performed preoperatively (Figure-1) and provided a map of the renal vasculature, renal artery, segmental artery and larger
vessel branches were displayed accurately in
Group 1. By reading the computed tomography
angiography, we selected access site(s) far away
from larger vessels, and the risk of hemorrhage
was reduced. In Group 1, no patient developed a
renal arteriovenous fistula and required embolus therapy, and only 1 patient required a blood
transfusion.
In this study, there were several limitations. First, the number of enrolled patients was
rather small, and further studies are needed to
verify our results. Second, there were selection
bias in our study due to the retrospective nature. Third, there were some disadvantages of
computed tomography angiography, such as the
need for intravenous contrast (that affects renal
function in patients with renal insufficiency),
significant radiation exposure and higher cost.
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Purpose: To explore the association of body mass index (BMI) and comorbidity with
renal function after nephrectomy.
Materials and Methods: We retrospectively analyzed 263 patients submitted to partial
or radical nephrectomy from 2000-2013. Variables assessed included BMI, Charlson
Comorbidity Index (CCI), race, tobacco use, tumor histology, surgical approach, Fuhrman nuclear grade, and tumor (T) classification. Glomerular filtration rate (GFR) was
estimated using the Cockroft-Gault equation, adjusted for gender. Logistic regression
was performed and included all interaction terms.
Results: Median follow-up was 19.6 months (IQR 5.2, 53.7). Median preoperative GFR
was 86.2mL/min/1.73m2 and median postoperative GFR was 68.4mL/min/1.73m2. BMI
(OR 1.07, 95%CI 1.02-1.11), CCI (OR 1.19, 95%CI 1.04-1.37), and radical nephrectomy
(OR 3.09, 95%CI 1.51-6.33) were significantly associated with a decline in renal function of ≥25%.
Conclusion: BMI and CCI are associated with postoperative decline in renal function
after nephrectomy. Additionally, radical nephrectomy is significantly associated with
decreasing renal function compared to partial nephrectomy. These findings highlight
the importance of assessing patient comorbidity in the decision making process for
patients presenting with a renal mass.

Key words:
Body Mass Index; Comorbidity;
Nephrectomy

INTRODUCTION
Nephrectomy has long been established
as the primary treatment for renal cell carcinoma (RCC) (1). With the advent of nephron
sparing surgery (NSS), several studies have documented its superior performance vs. radical
nephrectomy in regard to post-operative renal
function (2-7). In addition, clinical features
such as male gender, increasing tumor size, higher tumor complexity, and hilar clamping (vs.
artery alone) have been reported to influence
post-operative renal function (8, 9).
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Diabetes and hypertension are well established risk factors for chronic kidney disease
(CKD), and these disease processes have demonstrated associations with poorer post-operative renal function in patients submitted to nephrectomy
(10). With the increasing incidence of renal cell
carcinoma (RCC) (11) and therefore the inevitable
increase in surgical procedures, it is important for
the urologist to understand the impact of physiologic factors, in addition to clinical ones, on patient prognosis.
There is conflicting data regarding the
association of body mass index (BMI) with renal
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function. Some studies find no association of BMI
with a change in glomerular filtration rate (GFR),
(12, 13) while others have found BMI to be an
independent predictor of the development of CKD
after partial nephrectomy (14, 15). It has also been
proposed that BMI≤25 may be protective, as these
patients may be more likely to have benign renal
pathology (16).
Additional information is needed to elucidate a clearer picture of physiologic and clinical
predictors of renal function after nephrectomy.
Therefore, the objective of the current study was
to evaluate the impact of BMI and patient comorbidity assessed by the Charlson Comorbidity Index
(CCI) on renal function after nephrectomy for RCC.
MATERIALS AND METHODS
After obtaining institutional review board
approval, we constructed a retrospective database
of patients at Georgia Regents University Medical
Center who received either partial or radical nephrectomy for a renal mass between January 1,
2000 and April 30, 2013. After excluding patients
who had surgery for extrarenal masses (i.e. retroperitoneal or urothelial in origin), a total of 263
patients were included in the final database.
Patient information for the following covariates was collected: BMI, CCI, race, age, follow-up time, tobacco use, primary tumor histology,
American Joint Committee on Cancer (AJCC) 2007
(Tumor), N(ode), and M(etastasis) classification,
and Fuhrman nuclear grade. Race was categorized
as African-American or other. GFR was estimated
using the Cockroft-Gault equation, adjusted for
gender. Preoperative GFR represents baseline renal function at the preoperative visit within one
month of the surgery date. Follow-up GFR was
calculated based on clinical parameters at the
most recent clinic visit. Tobacco use was classified
as current/past user or never user. Follow-up time
was bounded by our censoring date of April 30,
2013. Data on age was collected but it was later
discarded as an individual variable and instead
used in an age-adjusted CCI, as previously described (17). Data on gender was also collected but
withheld from the analysis as the formula for GFR
accounts for gender.

The outcome, decline in renal function,
was assessed in two separate models. In the first
model, a decline in renal function was defined as a
postoperative decrease in GFR≥25%. In the second
model, a decline in renal function was defined as
postoperative GFR≤60mL/min/1.73m2. Since moderate to severe renal disease is a component of
CCI, we adjusted this variable to remove potential
confounding of the predictor with the outcome. For
patients with moderate to severe renal disease, as
defined by preoperative GFR≤60mL/min/1.73m2, 2
points were removed from their total CCI.
Median values and inter-quartile ranges
were generated for all continuous variables. Frequencies and proportions were generated for categorical ones. Covariates assessed in the logistic regression model included BMI, age-adjusted
CCI, race (other vs. African-American), tobacco
use, tumor histology, partial vs. radical nephrectomy, Fuhrman grade, and T Classification. N and
M classification was removed from the regression
analysis as the small amount of data available in
these categories created model instability.
Statistical analysis was performed using
SAS 9.3 (SAS Institute, Cary, NC). All tests were
two-sided with a significance level set at p<0.05.
Categorical variables were assessed using the Chi-square test and continuous variables were assessed using the t-test. Logistic regression was performed using backwards selection to identify the
best fit model and included all interaction terms.
RESULTS
Patient demographic information is summarized in Table-1. The median follow-up time
was 19.6 months and the mean follow-up time
was 34.9 months. Median BMI was 28.3 (IQR 24.4,
32.6) and median CCI was 3 (IQR 1, 5). Median
preoperative GFR was 86.2mL/min/1.73m2 (IQR
56.5, 114.3) and median postoperative GFR was
68.4mL/min/1.73m2 (IQR 43.9, 95.8). The majority of patients were male (57%) and used tobacco (54%). African-American patients represented
38.4% of the study population.
The majority of patients underwent radical nephrectomy (67.7%: 20 of these were cytoreductive nephrectomy) while 32.3% had NSS.
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Table 1 - Patient Demographics and Tumor Characteristics.
Variable

Median (25th, 75th%)

Age (years)

57.8 (49.6, 66.6)

BMI (kg/m )

28.3 (24.4, 32.6)

2

CCI

3 (1, 5)

Preoperative Cr (mg/dL)

1.03 (0.8, 1.4)

Preoperative GFR (mL/min/1.73m )

86.2 (56.5, 114.3)

2

Tumor Size (cm)

4.5 (2.7, 8.3)

Time to follow-up (mos)

19.6 (5.2, 53.7)

Cr at follow-up (mg/dL)

1.3 (1.0, 1.7)

GFR at follow-up (mL/min/1.73m )

68.4 (43.9, 95.8)

2

N (%)
Gender
Male

150 (57.0%)

Female

113 (43.0%)

African American

101 (38.4%)

Other

162 (61.6%)

Race

Tobacco Use

142 (54.0%)

Tumor Site
Left

135 (51.3%)

Right

125 (47.5%)

Bilateral

3 (1.2%)

Surgery Type
Partial

85 (32.3%)

Radical

178 (67.7%)

Tumor Histology
Clear Cell

148 (56.3%)

Papillary

53 (20.2%)

Chromophobe

9 (3.4%)

Benign

19 (7.2%)

Other

34 (12.9%)

Fuhrman Grade
G1

22 (9.5%)

G2

105 (45.2%)

G3

76 (32.8%)

G4

29 (12.5%)
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T Classification
pT1a

99 (40.9%)

pT1b

55 (22.7%)

pT2a

18 (7.4%)

pT2b

15 (6.2%)

pT3a

28 (11.6%)

pT3b

21 (8.7%)

pT3c

1 (0.4%)

pT4

5 (2.1%)

N Classification
pNx

198 (81.5%)

pN0

34 (14.0%)

pN1

11 (4.5%)

M Classification
pMx

223 (91.8%)

pM1

20 (8.2%)

GFR Decrease ≥25%
No

157 (61.3%)

Yes

99 (38.7%)

BMI = body mass index; CCI = Charlson Comorbidity Index; GFR = glomerular filtration rate

The histological type of renal masses was divided
into clear cell RCC (56.3%), papillary RCC (20.2%),
other (12.9%), benign (7.2%), and chromophobe
RCC (3.4%). The most common grade of malignant
tumors was Fuhrman nuclear grade G2 (45.2%),
followed by G3 (32.8%).
Figure-1 displays the association of CCI with
postoperative renal function. Figure-1a demonstrates the outcome based on Model 1–a decline in
GFR≥25%. The majority of patients with CCI<2 did
not experience a decline in renal function (62.4%),
whereas patients who experienced the outcome had
CCI>3 (55.6%) (p=0.034). A similar pattern is shown in Figure-1b, where the outcome was defined as
postoperative GFR≤60mL/min/1.73m2. Of patients
with CCI<2, 60.1% did not experience the outcome
whereas 64.6% of patients with CCI>2 did (p=0.014).
The results of the multivariable analysis for
Model 1 are displayed in Table-2. BMI (OR 1.07, 95%

CI 1.02-1.11), age-adjusted CCI (OR 1.19, 95% CI
1.04-1.37), and radical nephrectomy (OR 3.09, 95%
CI 1.51-6.33) were significantly associated with a decline in renal function of ≥25%. Multivariable analysis could not be conducted defining renal function
as GFR≤60mL/min/1.73m2 due to limited data. The
association of surgical approach with renal function
in Model 2 is shown in Figure-2. The percentage of
patients with postoperative renal function decline is
nearly doubled for radical vs. partial nephrectomy
(p=0.044).
DISCUSSION
Chronic kidney disease is significantly associated with increasing morbidity, reduced quality of life, and increased mortality (18). It is also
known that radical nephrectomy is associated with
decreased GFR and increased risk of CKD (5). Seve-
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Figure 1 - Association of CCI with Postoperative GFR.

CCI = Charlson Comorbidity Index; GFR = Glomerular filtration rate

Table 2 - Multivariable Analysis of Association with Decreased Renal Function-Model 1.
Variable

Odds Ratio

95% Confidence Limit

Tumor Histology

0.85

0.68-1.08

Fuhrman Grade

0.94

0.62-1.42

aCCI

1.19

1.04-1.37

Body Mass Index

1.07

1.02-1.11

Tobacco Use

0.86

0.46-1.58

Radical vs. Partial Nephrectomy

3.09

1.51-6.33

Race (Other vs. AA)

0.84

0.46-1.55

T Classification

1.06

0.86-1.30

*Significant interaction term: Fuhrman grade*T classification

Figure 2. Association of Surgical Approach with Postoperative GFR, Model 2

GFR = Glomerular filtration rate
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ral studies have attempted to elucidate preoperative
predictors of postoperative renal decline, but a general consensus is still lacking (19-21). In the current
study, we analyzed patient and tumor characteristics
for their association with postoperative renal function decline. We found that increasing BMI, CCI, and
radical nephrectomy were significantly associated
with a postoperative decline in renal function.
BMI has recently been explored in outcomes of patients undergoing nephrectomy. Kava et
al. demonstrated that lower BMI is associated with
benign histopathology (HR 1.5, 95% CI 1.12-1.94)
(16). The average BMI of patients with benign renal
masses was 26.5 vs. 28.6 in those with malignant
masses (p=0.012). When examined proportionally,
among the patients with normal weight (BMI<25),
one third had benign masses while only 20% of
the remaining patients had benign pathology (16).
In terms of cancer survival, there is conflicting
data on the role of increasing BMI and mortality.
In their study of almost one million US patients
with various forms of cancer, Calle et al. report
that increasing BMI was associated with increased
cancer-specific death rates across all cancer locations examined, including kidney (22). Conversely, in a recent meta-analysis of studies examining
BMI and survival in patients with RCC, Choi et al.
observed that higher BMI was associated with better overall and cancer-specific survival. Patients
who were either overweight or obese less often
presented with symptoms and metastases compared to normal or underweight patients (23). This is
similar to a previous study where increasing BMI
was associated with less-favorable tumor histology and greater surgical complications yet no difference was seen in overall or cancer-specific survival (24). When examining obesity as a risk factor
for RCC, it has been reported that for every 5 unit
increase in BMI, the risk for RCC increases by at
least 20% (25). This data contrasts with the better
overall survival reported by Choi et al. and has
been coined the ‘obesity paradox.’ An attempt to
clarify the obesity paradox was recently reported
by Hakimi et al. In their analysis of over 2000 patients who underwent surgery for a renal mass,
they report that increasing BMI was associated
with less advanced malignancy. Based on these findings and other studies, they hypothesize

that the obesity paradox may be an observation
that obese patients experience slower growing
renal masses compared to their normal weight
counterparts (26).
Aside from kidney cancer, renal insufficiency (GFR<60mL/min/1.73m2) is associated with
an increased risk of death (18). It is clear that the
relationship between BMI, RCC, nephrectomy, renal function, and mortality is still being defined.
In the current study, we found that higher BMI is a
risk factor for reduced post-operative GFR.
Our study also contributes with a novel
finding in using overall comorbidity, as assessed
by the CCI, as a determinant of postoperative renal
decline. This adds to the previous literature indicating that diabetes and hypertension contribute
to diminished renal function after nephrectomy
(10, 20). Satasivam et al. proposed a method of
estimating percent GFR reduction after nephrectomy based on the presence or absence of diabetes
and hypertension (10). Their study examined 80
patients who underwent radical nephrectomy. The
presence of diabetes and/or hypertension was examined for an association with postoperative GFR.
Their patient population was relatively small, with
only 7 patients having diabetes and hypertension
and 41 having hypertension alone. However, they
found that patients with both chronic medical
conditions had a higher percent reduction in postoperative GFR compared to patients with neither
diagnosis (36.4% vs. 22.8%, p<0.003). A limitation
of the prior study in relation to what is addressed
in the current study is the quantification of kidney function. Their study used the Modification of
Diet in Renal Disease (MDRD) formula which does
not take into account BMI (10). According to the
US National Kidney Foundation Practice Guidelines, using a formula that accounts for gender, age,
race, and BMI is superior to other methods (27). In
another study assessing the association of various
preoperative risk factors with postoperative renal
function, Ito et al. demonstrated an independent
association of hypertension with increasing creatinine (OR 4.63, 95% CI 1.75-12.23) (20). Hypertension itself leads to kidney disease in some patients, regardless of nephrectomy, so it is difficult
to quantify the combination of surgery plus chronic medical conditions in their joint influence on
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renal function. However, it is important to note
that patients with hypertension may be at greater
risk for reduced GFR post-nephrectomy compared
to their non-hypertensive counterparts (20).
Lastly, our study also demonstrates the
association of surgical approach–namely, radical
nephrectomy–with reduced renal function. Radical nephrectomy has long been an established risk
factor for CKD, which spurred efforts to increase
the utilization of NSS (28). Few studies have adequately controlled for preoperative renal function,
and only recently data has emerged assessing the
impact of surgically induced CKD in comparison to
medical CKD. In their study of over 4000 patients
who underwent partial or radical nephrectomy,
Lane et al. compared outcomes of patients with
preoperative medical CKD to patients with only
surgically induced CKD. They found that patients
with preoperative medical CKD had a greater rate
of renal function decline (4.7% annual decline in
GFR vs. 0.7%), and that overall survival was only
associated with medical, not surgical, CKD (29). In
their relatively short follow-up study, Khalifeh et
al. found that age, CCI, and preoperative GFR are
individual predictors of decreased postoperative
renal function in patients receiving robotic partial
nephrectomies (12). In multivariable analysis they
found that only preoperative GFR was associated
with latest GFR. This finding reiterates the importance of medical CKD as the predominant predictor of long-term CKD.
There are some limitations of the current
study that must be taken into consideration. By
nature, a retrospective analysis allows associations to be explored but cannot assess causality. In addition, our mean follow-up time is less
than desired to potentially assess the true effect
of a nephrectomy on long-term CKD. However, a
recent prospective study noted that the postoperative decline in renal function reached a maximum by month 3, and remained stable thereafter (30). While our study does not follow trends
in GFR, our follow-up time may be adequate to
assess long term functionality. Strengths of our
study include the detailed information collected
on patient and tumor characteristics as well as the
consistency seen in our results when defining the
outcome in two separate methods. Additionally,

through adjusting CCI for renal function we were
able to capture an inclusive image of comorbidity
while controlling for renal function.
In conclusion, this study demonstrates that
BMI and CCI are associated with postoperative decline in renal function after nephrectomy. Additionally, radical nephrectomy is significantly associated with decreasing renal function compared
to partial nephrectomy. These findings highlight
the importance of clinicians assessing patient comorbidity during the decision making process for
patients presenting with a renal mass.
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EDITORIAL COMMENT

whether there was intraoperative hypotension
and/or blood transfusion, in any type of nephrectomies. Similarly, in patients undergoing partial
nephrectomy is important to know which was the
time of clamping of the renal artery, if the surgery
was under war or cold ischemia, or if it was operated without the use of ischemia (4, 6). It is a well
known complexity of the operation, directly related to the nephrometry score, and interferes with
the final evolution of renal function. The type of
surgery associated with the surgeon’s experience
has an impact on CKD.
Obese patients and with clinical comorbidities are harder to be operated and more prone
to kidney failure, as well as older patients, with
solitary kidney with diabetes, hypertension, and
other comorbidities. Patients who have more postoperative complications are more susceptible to
worsening renal function postoperatively, whether
transient or definitive.
Probably the location and size of the tumor
in the kidney (RENAL nephrometry score), previous
renal function (GRF and/or creatinine clearance),
configuration of the renal pelvis in relation to cortical, percentage of reduction of the renal parenchyma
post-NSS, JRC and time of ischemia should be the
most important factors for CKD patients (2, 7-10).
Possibly there is an association between BMI and
CCI, which should reflect directly on CKD. They may
be not independent prognostic factors.

The present study confirms, but cannot be
considered definitive, that CCI and BMI negatively
influence the deterioration of postoperative GFR.
If they were included in the evaluation of other
preoperative factors, especially those surgical associated with diabetes and hypertension, known
to be related to renal damage postoperatively, BMI
and CCI could have another magnitude in HR. The
present work emphasizes the importance of pre-operative assessment of clinical aspects during
surgical planning in order to improve the results of
the final renal function. Possibly, these variables
should have a different significance depending on
the type of nephrectomy performed if radical or
partial laparoscopic or open surgery (1). In general, patients with complex tumors are more commonly referred to open surgery, which is a known bias to their evolutionary comparison of renal
function in the postoperative period (2). Annual
renal functional decline was 4.7% and 0.7% for
patients with chronic kidney disease due to medical causes and surgically induced chronic kidney
disease, respectively, with a greater than 50% reduction in glomerular filtration rate in 7.3% and
2.2%, respectively (p<0.0001). Annual renal functional decline greater than 4.0% was associated
with a 43% increase in mortality (p<0.0001) (3).
In this study, RN was performed in 67.7%
of patients; this index should be made to NP, since
the clinical diagnosis in stage T1a (confirmed by
PT1A) was 40.9% and at PT1B in 22.7% of cases.
The indication of NSS should always be evaluated for its accomplishment, as NSS decreases the
chances of CKD to evolve, with the same results in
relation to oncologic control (1, 2, 4, 7-9).
I believe that the authors should further
investigate the real truth about the influence of
BMI and CCI in the evolution of patients undergoing NSS and RN, assessing the pre and postoperative GFR because they are different populations
of patients; we must evolve separately for CKD,
even at different times for confirmation. As this
study shows, patients undergoing NR had twice
the decline of renal function (1, 5).
A fundamental parameter to evaluate the
acute damage in postoperative renal function is
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Purpose: The place of oncological cases of upper urinary system in the laparoscopic
learning curve was investigated.
Materials and Methods: A total of 139 patients from two different centers underwent
laparoscopic operations and were included in this retrospective study.
Results: Mean operative times for oncological, and non-oncological cases were 101.3
(range 60-450), and 102.7 (45-490) minutes respectively. Fourty-two (31.3 %) patients
were oncological cases. In 4 oncological cases, the surgeons switched to open surgery
because of massive bleeding and six (14.2 %) oncological cases required blood transfusions during peri/postoperative periods. Pulmonary embolism was observed in one
oncological case. In one non-oncological case, the surgeon switched to open surgery
because of intestinal perforation and 10 (9.7 %) non-oncological cases needed blood
transfusions during peri/postoperative periods. In addition, some complications such
as intestinal perforation (n=1), mechanical ileus (n=1), and pulmonary embolism (n=1)
were observed during postoperative period. Intestinal perforation was repaired using
laparoscopic (n=1) method. Mechanical ileus was approached with open surgical technique. Mean hospital stay of the patients in the oncological and non-oncological series
were 4.5 (3-23) and 4.5 (3-30) days respectively.
Conclusion: We think that renal oncological cases should be included in the spectrum
of laparoscopic indications even at the beginning of the learning curve. Certainly, we
still share the opinion that cancer cases which require highly challenging surgeries like
radical cystectomy, and prostatectomy should be postponed till to gaining of higher
level of experience.

Key words:
Laparoscopy; Learning Curve;
Urogenital System; complications
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INTRODUCTION
The popularity of laparoscopic surgeries
increased because of its advantages of shorter
hospital stay, rapid return to work, better cosmetic results and treatment efficacy similar to open
surgery. Laparoscopy in urology was firstly used
in laparoscopic pelvic lymph node dissection performed on patients with prostate cancer (1). Its
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first use in renal surgery was credited to Clayman
et al. in 1990 who realized laparoscopic nephrectomy in a case with a renal oncocytoma measuring 3 cm in diameter (2). One year later Ehrlich
et al. performed the first pediatric laparoscopic
nephrectomy (3). Later on, laparoscopic surgery
has been applied with increasing frequency for a
larger spectrum of indications. Transperitoneal,
and retroperitoneal laparoscopic ureterolithotomy
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operations were performed by Lipsky (1993), and
Gaur (1994), respectively (4, 5). Laparoscopic pyeloplasty was realized firstly by Schuessler et al. in
1993 as a minimally invasive alternative, and it
has been used with success rates competing with
those of open pyeloplasty (6). Laparoscopic adrenalectomy was initially applied in 1992 by Gagner et al. (7, 8). Thanks to developments in imaging modalities, and popularization of minimally
invasive interventions, laparoscopic intervention
for renal cysts has taken its place among treatment modalities (9). The greatest disadvantages
of laparoscopic surgery which has been introduced with a dazzling speed into urology practice
for the last 20 years consist of its higher cost, and
longer learning curve. In particular, reconstructive and oncological surgeries require a longer
learning curve and higher operative complication rates related with laparoscopic surgeries had
been seen at this period.
In our study, oncological and nononcologic cases of upper urinary system at the initial of
the learning curve have been comparatively investigated.

tware (Utah, USA) programs were used. Study
data were evaluated using descriptive statistical
methods (mean, standard deviation, minimum,
maximum, median, frequency, and ratio). In the
intergroup comparisons of quantitative data, for
parameters demonstrating normal distribution, t
test and for parameters demonstrating non-parametric distribution Mann Whitney U test were
used. In the evaluation of categorical variables,
Pearson Chi-Square and Fisher’s Exact test were
used. Statistical significance was rated at p<0.01
and p<0.05 respectively.
Operative technique
All laparoscopic interventions were performed transperitoneally after access through
three ports with the patient in the 70o lateral decubitus position.
Laparoscopic renal cystectomy was started after medialization of the ipsilateral colonic
segment. Gerota’s fascia was opened, and the cyst
was dissected from its peripheral adjacent anatomical structures. First of all, the contents of the
cyst were aspirated. Then the cyst was opened,
and its wall was excised 2-3 cm away from its
normal parenchymal contours, and the cyst was
extracted using laparoscopic scissors. The surgical
wound defect was closed with perirenal adipose
tissue, and Surgicel®.
In transperitoneal laparoscopic ureterolithotomy, after medialization of the colonic segment, ureter was found at the level of lower pole
of the kidney, and over the psoas muscle, and suspended with a Penrose drain. Then the stone was
localized, and ureter was opened vertically using
a laparoscopic scissors. The stone was extracted
with the aid of a right angle stone forceps, and
taken away through the port. After implantation
of a DJ stent, ureteral incision was closed with 4/0
absorbable monofilament sutures.
Simple and radical laparoscopic nephrectomies were performed similarly. In the right nephrectomy, after placement of ports, white line of
Toldt, and triangular hepatic ligament were resected. Colonic segment over posterior hepatic ligament was mobilized, and the kidney was dissected
away up to the lower renal pole, and medialized.
Then the dissection was performed from medial

MATERIALS AND METHODS
In our clinics, the initial series of a total
of 139 patients from two different centers who
underwent laparoscopic operations between April
2010, and December 2013 were investigated in
a retrospective design. The patients were operated due to renal pelvic mass (n=1), ureteral mass
(n=1), renal mass (n=40), nonfunctional kidney
(n=64), ureteral stone (n=10), renal stone (n=1),
ureteropelvic junction obstruction (n=8), and renal cyst (n=14). All laparoscopic interventions
were realized via transabdominal method in two
centers by a single surgeon. In this study surgeons
(n: two-single surgeon in each center) had certificate of laparoscopic training in live swine model
and a limited number of human cases experiences.
Statistical analysis
For statistical analysis, NCSS (Number
Cruncher Statistical System) 2007&PASS (Power
Analysis and Sample Size) 2008 Statistical Sof-
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to the superior part of the kidney to reach the renal pedicle. Firstly renal artery, and then the renal
vein were clipped, and transected. In left nephrectomies, as a different approach, splenocolic ligament was released from its attachments and the
colonic segment was completely medialized.
For laparoscopic nephroureterectomy, 4
ports were prepared for access sites. In addition
to the surgical phases of classical nephroureterectomy, after controlling renal pedicle, ureteral track
was followed, and released from its attachments
down to ureteovesical junction. Then, laparoscopic complete resection technique was used to extract ureter, and its vesical cuff.
The surgical paths taken in laparoscopic
partial nephrectomy was similar to laparoscopic
nephrectomy but with off clamp technique.
In laparoscopic dismembered pyeloplasty,
after medialization of colon, and identification
of the ureteropelvic junction at the level of lower renal pole, and over psoas muscle, the ureter
was spatulated without detaching from the kidney.
Anastomosis was performed using 4-0 absorbable
monofilament sutures.

shown in Table-1. Mean operative time for all operations was 102.4 (45-490) minutes. Mean operative times for oncological, and non-oncological cases
were 101.3 (range 60-450) and 102.7 (45-490) minutes respectively. Forty-two (31.3 %) patients were
oncological cases that underwent nephroureterectomy (n=3), partial nephrectomy (n=5), and radical
nephrectomy (n=34). Laparoscopic partial nephectomies were preferred for exophitic small masses under 3 cm and performed using a non-ischemic (off-clamp) technique (Table-2).
Mean hospital stay of the oncological cases was 4, 5 (3-23) days. In 4 oncological cases, the
surgeons switched to open surgery due to massive bleeding or inability to progress. Postoperative
hospital stay of one patient prolonged because of
postoperative respiratory distress due to probable pulmonary embolism that resulted in minimal
pleural effusion treated with medical therapy. Six
(14.2 %) oncological cases required blood transfusion during peri/postoperative periods.
Mean hospital stay of the non-oncological
cases was 4, 5 (3-30) days. Postoperative hospital
stay of one patient prolonged because of postoperative respiratory distress due to probable pulmonary embolism with minimal pleural effusion.
In one oncological case, the surgeons
switched to open surgery due to intestinal perforation. Ten (9.7%) non-oncological cases required

RESULTS
Mean age of patients was 53.5 (range 17-82).
Patients’ age, body mass index (BMI) and gender are
Table 1 - Baseline characteristics of the patients.
Variable

Oncological and reconstructive groups
(n=42)

Non-oncological group
(n=97)

P

Age (years)(mean/range)

56/30-82

52.4/17-75

0.0031

BMI (kg/m2)(mean±SD)

24.1±3.1

24.5±3.3

0.5052

25/17

57/40

0.933

Gender (male/female)

Table 2 - Renal Nephrometry score of the patients.
Variable

Partial nephrectomy group
(n=5)

Radical nephrectomy group
(n=34)

Low complexity

5

0

Moderate complexity

0

20

High complexity

0

14
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blood transfusion during peri/postoperative periods. During postoperative period, intestinal perforation (n=1), mechanical ileus (n=1), and pulmonary embolism (n=1) were observed. Intestinal
perforation was repaired using laparoscopic (n=1)
methods. While mechanical ileus was treated with
open surgical technique, pulmonary embolism
was approached with medical therapy.
Complications of both groups are summarized in Table-3. In our study; peri/postoperative
complications were evaluated separately and together. Postoperative complications classification
was made according to the Clavien-Dindo grading
system (10).
However statistical evaluation
considered the total number of complications due
to limited number of cases in the groups.
The patients were mobilized within an
average of 1.1 (1-2) days. During the postoperative period, non-steroidal anti-inflammatory drugs

were used for analgesia. Urethral catheters, and
drains of the patients were removed at an average
of 2 (1-3) and 3.3 (2-7) days, respectively.
The parameters such as the time to mobilization, duration of non-steroidal anti-inflammatory
drug use, catheterization and drain removal were not
different when compared with oncological series.
DISCUSSION
In recent years, with the development of
laparoscopic instruments, devices, and technology, laparoscopy has taken an important place
in the management of genitourinary problems.
Generally, the duration of postoperative rehabilitation process is considerably shorter following
laparoscopic surgeries. Besides, the need for analgesia decreases and the patients’ recovery are
better. Thus the hospital stay is shortened and in

Table 3 - Perioperative data and complications of the patients.
Variable

Oncological
group (n=42)

Non-oncological
group (n=97)

P Value

Mean

101.3

102.7

0.7101

Range

60-450

45-490

Mean

4.5

4.5

Range

3-23

3-30

Massive bleeding

4(%9.5)

0

0.008

Open conversion

4 (%9.5)

1(%1)

0.029

0

1(%1)

1.000

4 (%9.5)

1(%1)

0.008

I

35

83

II

3(%7.9)

11(%11.5)

0.756

0

2(%2.1)

1.000

7(%16.6)

14(%14.4)

0.515

Operative time (min)

Hospital stay (d)
1.0000

Intraoperative complications (n)

Intestinal perforation
Overall
Postoperative complication grade Clavien-Dindo
grading system (n)

IIIa
IIIb
Overall Complications
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addition, patients are able return faster to routine
daily activities.
The advantages of transperitoneal approaches include a larger surgical field, easy identification of distinct anatomical boundaries of spleen,
liver, and colon, and improved maneuvering capability. Generally retroperitoneal approaches ensure shorter hospital stay, and lower complication
rates despite of the difficulty of working within a
limited narrow surgical field. Besides, retroperitoneal interventions can be applied easily in cases
which had previously undergone intra-abdominal
surgery, and renal pedicle can be brought under
control at an earlier stage of the operation. Our
two centers preferred transperitoneal approach for
all patients.
It is quite evident that operative time is
not the main determinative criterion for the learning curve. However, operative times shorten or
even remain stable after an increase in the number of cases (11). In their series of 100 cases with
laparoscopic nephrectomies, Gill et al. estimated
mean operative times as 175, and 163 minutes for
the first, and the next 50 cases of their series (12).
Kanno et al. reported decrease in intraoperative
complication rates as the operative times shorten
(13). Mean operative time of all interventions was
102.4 (range 45-490) minutes (for oncological,
and non-oncological cases 101.3 (range 60-450),
and 102.7 (45-490) minutes, respectively).
Blood loss might be an important determinative factor for the learning curve. However, in
only large-scale studies blood loss creates a difference. In our series the need for transfusion was
detected in 14.2, and 9.7 % in oncological, and
non-oncological series respectively.
Number of cases to be performed to develop competence for laparoscopic surgery is debatable. Phillips et al. detected a decrease in operative times after the first 20 cases (14). Vallancien
et al. in their large-scale series consisting of 1311
cases which included various types of surgery
(ie. nephrectomy, cystectomy, prostatectomy etc.)
reported different levels of experience dependent
on the type, and difficulty levels of surgery, and
also indicated at least 30 cases should be performed using laparoscopic methods to gain adequate
competence for the first learning curve (15).

Gill et al. demonstrated a dramatic drop
from 34 to 4 % in complication rates after being
competent in the laparoscopic learning curve (16,
17). However in another study, any significant difference was not detected between rates of complication, transfusion, conversion to open surgery,
and amount of blood loss with accumulating experience. However, a difference between the novice and experienced groups was detected as for the
amount of blood loss, and the need for transfusion
(10). In a study where 2775 laparoscopic interventions were performed within 12 years at the John
Hopkins Hospital, relatively higher (22.2 %) complication rates were observed (18).
In a series of 150 patients who had all
undergone transperitoneal laparoscopic surgeries,
mean operative time was 187.6±46.56 minutes.
The patients were divided into 10 groups, and the
first three groups were operated on by novice,
and the remaining seven groups by experienced
surgeons. Intraoperative complication rates were
13.3% in the first three groups, while it was found
to be 8.6% in the remaining groups. Postoperative complication rates were 8.9%, and 9.5% in
the first 3, and the next 7 groups, respectively.
A significant difference was found in the amount
of blood loss and transfusion rates (236.4±41.85
mL vs 191.5±21.9 mL, and 17.8% vs 4.8%, respectively). This study considered experience with
15 successive operations to be adequate to gain
experience (17).Total complication rates observed
in oncological and non-oncological cases, in our
two-centered study which was presented as a pilot series were 16.6, and 14.4 %, respectively. The
present complications – mostly due to the blood
loss - seemed to be high in comparison with the
current literature. The need for transfusion was
14.2, and 9.7 % in oncological, and non-oncological series respectively. With the exclusion of bleeding problems, these rates dropped to 2.3% and
4.1% in oncological and non-oncological cases;
respectively. Our explanations are: firstly, partial
nephrectomy cases made via off clamp technique,
secondly, suturing is a well-known time consuming part for the inexperienced learners (19). As
in our patients, off-clamp laparoscopic partial nephrectomy was suggested in cases with low renal nephrometry score (20, 21). The evaluation of
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aforementioned studies suggests that apparently
a complete consensus has not been reached so
far regarding laparoscopic learning curve. Though laparoscopic experience has been associated
with the number of cases, and complication rates,
diverse outcomes have been observed in various
studies performed in different centers. Besides, a
clear-cut opinion has not been formulated about
the initial laparoscopic operations.

5.

6.

7.

8.

CONCLUSIONS
In the clinical practice, the beginners
of the Urologic laparoscopy have a tendency to
postpone the oncologic cases. However, in the
present study, we compared our initial series of
laparoscopic upper urinary system oncological and
non-oncological cases and couldn’t observe any
major differences in regard to the complication
rate and main parameters such as operation
time and hospital stay. Therefore, we think that
renal oncological cases should be included in the
spectrum of laparoscopic indications even at the
very early period of the learning curve. However,
we still maintain the opinion that cancer cases
which require highly challenging surgeries such
as radical cystectomy, and prostatectomy should
be postponed till to the gaining of higher level of
surgical experience.

9.
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Purpose: To compare transobturator midurethral sling (TOS) and single-incision sling
procedures in terms of their effects on urinary incontinence and the quality of life in
overweight (BMI ≥25-29.9 kg/m2) female patients using the International Consultation
on Incontinence Questionnaire scoring form (ICIQ-SF) and Quality of Life of Persons
with Urinary Incontinence scoring form (I-QOL).
Materials and Methods: In this prospective trial, the patients were divided into two
groups consecutively; first 20 overweight female patients underwent the TOS (Unitape T® ,Promedon, Cordoba, Argentina) procedure and the subsequent 20 consecutive
overweight female patients underwent the single-incision sling [TVT-secur (Ethicon
Inc., Sommerville, USA)] procedure. Age, urinary incontinence period, parity and daily
pads usage were recorded. No usage of pads was defined as subjective cure rate postoperatively. Before the operation and 6. month after the surgery, the patients completed
the ICIQ-SF and I-QOL.
Results: There was no significant difference between the two groups in terms of mean
age, duration of incontinence, parity, and BMI (p>0.05). ICIQ-SF and I-QOL revealed
that the patients in the TOS group showed significantly better improvement (76.20%
versus 64.10%, p=0.001, 81.31% versus 69.28%, p=0.001, respectively). In addition,
subjective cure rates were found higher in TOS group (75% versus 55%, p=0.190).
Conclusions: The existing data is showed that incontinence symptoms and the quality
of life have higher improvement in overweight female patients who underwent the TOS
procedure. It is likely that the TOS procedure may provide stronger urethral support
and better contributes to continence in this group of patients.

Key words:
Urinary Incontinence, Stress;
Overweight; Suburethral Slings

INTRODUCTION
The risk factors for urinary incontinence
include age, menopause, parity, obesity, vaginal
delivery, and hysterectomy (1-4). Especially, the
effect of obesity on stress urinary incontinence
(SUI) has been shown in many studies (5). The authors emphasized that intra-abdominal pressure
increased in relation to increased weight, which
in turn resulted in SUI (6). In the study by Thubert
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et al. in 2012, the relative risk of urinary incontinence was 5-fold higher in morbid obese women
compared to women with a normal weight, and
they reported a 50% decrease in the frequency
of incontinence with a 10% decrease in the body
weight (7).
Currently, sling surgical procedures (suburethral sling, vaginal wall slings, transvaginal
tape, transobturator midurethral sling (TOS), single-incision sling) used in the surgical treatment
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of SUI are the first choice in most patients (8). The
single-incision sling is a less invasive procedure
and it has been developed to be an alternative to
the TOS procedure. On the other hand, Moore RD
et al. reported that the short size and smaller surface area of the single-incision sling compared to
TOS had led to efficiency and safety concerns in
overweight women (9).
The aim of the present study was to compare TOS and single-incision sling procedures in
terms of their effects on urinary incontinence and
the quality of life in overweight female patients
using the International Consultation on Incontinence Questionnaire scoring form (ICIQ-SF) and
Quality of Life of Persons with Urinary Incontinence scoring form (I-QOL).

USA)] procedure (Figures 1-3). Body mass index
(BMI) 25-29.9 kg/m2 was accepted as overweight
(10). Age, duration of urinary incontinence, parity
and daily pads usage were recorded. All patients
underwent physical and gynecological examinations, complete urine analysis, urine culture, Q-tip
test, and urodynamic studies in the preoperative
period. Daily pads usage was evaluated again at 6
months office visit. No usage of pads was defined
as subjective cure rate (11).
Urodynamic evaluation was performed
by the Medical Measurements System (MMS UD2000, Enschede, the Netherlands). Throughout the
cystometry filling period, especially at 200mL, it
was asked the patient to cough. If there was any
involuntary leakage, Valsalva Leak Point Pressure
(VLPP) was recorded. These provocative activities
were repeated at every 100mL. SUI was defined as
having urinary incontinence due to the increase in
abdominal pressure without detrusor contraction.
Patients with VLPP below 60cmH20 were evaluated as internal sphincter deficiency (ISD), VLPP
above 90cmH20 as urethral hypermobility, and
VLPP between 60-90cmH20 as mix pathology (12).
The present study included patients with
stress urinary incontinence aged above 18 years
who had complaints for more than 1 year, and in
whom urodynamic tests showed SUI and the cough stress test in the standing position was positive
(9). Patients with stress urinary incontinence accompanied with neurogenic bladder component,
urinary tract infections, pregnant women, patients
with a history of incontinence surgery, history of

MATERIALS AND METHODS
After obtaining approval from the University Ethics Committee (protocol number:
03.04.2012/145), a total of 40 overweight women
with stress urinary incontinence were included
in the study. The participants signed an informed
consent form that explained the primary and secondary outcomes of the study.
In this prospective trial, the patients were
divided into two groups consecutively; first 20
overweight female patients underwent the TOS
(Unitape T®, Promedon, Cordoba, Argentina) procedure and the subsequent 20 consecutive overweight female patients underwent the single-incision
sling [TVT-secur (Ethicon Inc., Sommerville,

Figure 1 A) Transobturator midurethral sling: Unitape T®, Promedon, Cordoba, Argentina. B) Single-incision sling: TVTsecur, Ethicon Inc., Sommerville, USA.
A

B
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Figure 2 - Transobturator midurethral sling surgery.

Figure 3 - Single-incision sling surgery.
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pelvic radiotherapy, pelvic organ prolapse stage
≥3, urge incontinence, residual urine volume above 100 cc, and patients with urethral hypomobility
(Q-tip ≤20) were excluded from the study. TOS and
single-incision sling procedures were performed
by two surgeons who operated approximately 20
patients per year for sling surgeries.

values. P value <0.05 was considered statistically
significant with 95% confidence interval.
RESULTS
Mean age was 53.25±5.70 (44-63) years
in the TOS group and 52.20±5.81 (43-62) years
in the single-incision sling group. There was no
significant difference between the two groups in
terms of mean age, duration of incontinence, parity, and mean body mass index (p>0.05) (Table-1).
During the urodynamic evaluation, ISD was determined in 1 one patient in each group, and urethral
hypermobility was observed in all other patients.
Preoperatively, mean daily pad usage was
calculated as 4.45±0.82 (3-6) in the TOS group,
and 4.25±0.78 (3-6) in the single-incision sling
group (p=0.495). Postoperatively, no pad usage
was observed in 15 female patients in TOS group
and in 11 female patients in the single-incision
sling group at 6 months follow-up, therefore subjective cure rates were calculated as 75% and 55%,
respectively (p=0.190) (Table-2).
The comparison of scores achieved in
ICIQ-SF administered before and 6 months after
the surgery revealed that the patients in the TOS
group showed significantly better improvement
when compared to patients in the single-incision
sling group (76.20% versus 64.10%, p=0.001). Similarly, the comparison of scores achieved in I-QOL administered before and 6 months after the
surgery revealed that the patients in the TOS group
showed significantly better improvement (81.31%
versus 69.28%, p=0.001) (Table-3).
Mean operation time was 24.25±3.41 (1828) minutes in the TOS group and 16.30±1.65
(14-20) minutes in the single-incision sling group
(p<0.05). In both groups, Foley urinary catheters
were withdrawn at 24 hours after surgery. None
of the patients had urinary retention or required
re-catheterization. Bladder perforation occurred
in one patient in the single-incision sling group
intra-operatively. Urine flow was observed while
advancing sling material attached to the forceps
in the right para-urethral area. The mesh was removed and cystoscopy was performed. Five milimeter perforation site was observed at the junction
of the base and right lateral wall of the bladder.

Scoring Forms
Before the operation and sixth month after
the surgery, the patients completed the ICIQ-SF and
I-QOL scoring forms for the assessment of urinary
incontinence and the quality of life, respectively.
Turkish versions of the above-mentioned forms have
been previously validated for use in Turkey.
The validity study for the Turkish version
of ICIQ-SF was initiated by the translation of the
scoring form by a native Turkish speaker with a
high proficiency in English in line with the recommendations of Kerry Avery, a member of the ICIQ
Development group. The scores were calculated
according to the answers given to these questions
(13): “How often do you leak urine? (0-5 points)”,
“Usually, how much do you leak urine (whether
you wear protection or not)? (0-6 points)”, “Overall, how much does leaking urine interfere with
your daily life? (0-10 points).”
The Turkish translation of the 22-item I-QOL questionnaire was developed by Bushnell
DM, Martin M, and Patrick D for assessing the
quality of life. It was applied to patients after the
Turkish version was validated for usage in Turkey
(14, 15). This questionnaire represented a reliable
scale with high sensitivity in the assessment of
the quality of life. Using this questionnaire, the
patients were asked to subjectively rate how much
they felt uncomfortable about their condition over
a 10-point scale (0 points indicate no discomfort
and points below 10 indicate discomfort).
Statistical analysis
The statistical software package, SPSS 11
for Windows, was used in statistical analyses, and
the data were expressed as arithmetic average and
standard deviation. Chi-square distribution test
was used to analyze categorical data, and Mann-Whitney U-test was used to compare average
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Table 1 - Demographic data of the patients and the operations.
Transobturator Sling

Single-Incision Sling

p value

53.25±5.70

52.20±5.81

p=0.565

BMI (kg/m )

27.75±1.29

28.40±0.99

p=0.201

Parity (n)

3.95±1.66

3.85±1.59

p=0.779

Incontinence period (year)

3.45±0.94

4.10±1.07

p=0.720

24.25±3.41 (18-28)

16.30±1.65 (14-20)

p=0.0001

Intraoperative complications

-

Bladder perforation in 1 (5%)
patient

p=0.311

Postoperative complications

´de novo´ urge incontinence in 1
(5%) patient

´de novo´ urge incontinence in 1
(5%) patient

p=1

Transobturator Sling

Single-Incision Sling

p value

Preoperative daily pads usage (mean)

4.45±0.82 (3-6)

4.25±0.78 (3-6)

p=0.495

Postoperative daily pads usage (mean)

0.30±0.57 (0-2)

0.55±0,68 (0-2)

p=0.192

15 / 20

11 / 20

p=0.190

75%

55%

p=0.190

Transobturator Sling

Single-Incision Sling

p value

Preoperative ICIQ-SF scores (mean)

16.60±2.11

17.55±2.25

p=0.165

Postoperative 6.month ICIQ-SF scores
(mean)

3.95±1.43

6.30±1.59

p=0.001

76.20%

64.10%

p=0.001

Preoperative I-QOL scores (mean)

61.00±8.44

63.65±12.02

p=0.369

Postoperative 6. month I-QOL scores (mean)

11.40±4.36

19.55±7.02

p=0.001

81.31%

69.28%

p=0.001

Age (year)
2

Operation time (minute)

Table 2 - Data of pad usage.

Postoperatively,the number of patients with
no pad usage (n / all patients)
Subjective cure rates

Table 3 - Pre-operative and post-operative ICIQ-SF and I-QOL scores.

Improvement on ICIQ-SF scores

Improvement on I-QOL scores

novo” urgency and urge incontinence occurred in 1
patient in the TOS group and 1 patient in the single-incision sling group during postoperative follow-up
period. Two patients received solifenacin succinate
therapy and both responded well to the treatment.

The perforation site was primarily repaired via the
transvaginal approach. Single-incision sling material was then placed after performing para-urethral-paravaginal dissection. In the postoperative
period, the urinary catheter was left in the place
for 7 days, and the patients were then discharged
with complete recovery.
At postoperative 6 months, none of the patients developed urinary infection, mesh erosion, hematoma, abscess, urinary retention, or leg pain. “De

DISCUSSION
Sling operation is one of the oldest methods performed successfully until today in the

718

ibju | OVERWEIGHT PATIENTS AND SLING SURGERY for incontinence

treatment of urinary incontinence. The procedure
was conducted for the first time by Goebell (16) in
1910, and sling material was placed on the bladder neck. The first series of single-incision sling
was presented by Smith et al., at the International
Urogynecology Congress held in 2008. This study
was launched in 2002 and authors reported good
tolerance to local anesthesia, low morbidity, and
early return to daily activities, after a mean of 2
year follow-up (17).
After this presentation, various studies
have been published reporting subjective and objective outcomes of the several single-incision
sling materials, and the studies reported a success
rate ranging from 63% to 97% in short follow-up period of 3 months (18-20). In a prospective
observational study of 25 patients, Cornu et al.
reported a 94% success rate in the short term, although the success rate had later declined to 40%
in long term follow-up period of 30.2 months (21).
Likewise, North et al. reported 10% success rate at
the end of a two year follow-up (22). The major
reason underlying the low success rate in the long
term was suggested to be the low resistance of the
sling tips that provide attachment to the obturator
membrane or muscles, inability to appropriately
adjust the tension of the material after placement,
and the difficulty of insertion-fixation mechanisms (23). In order to reach the success rate obtained
by other sling methods, Oliviera et al. suggested
that the mesh should be tilted back on the urethra until the underlying tissue becomes visible
through the mesh and the tension should be well
adjusted (24).
There is an emphasis on obesity as one of
the factors negatively affecting success rate of the
incontinence surgery (25). Intra-abdominal pressure
increases with the increase in the body weight, and
this may affect the strength of pelvic floor by inducing nerve and muscle injuries (26). In a study by
Meschia et al., 206 patients were divided into three
groups as normal weight (BMI <25kg/m2), overweight (BMI 25-29.9kg/m2), and obese (BMI≥30kg/m2);
the success rate was found to be higher in the normal weight group compared to obese patients (91.3%
versus 75%, p=0.049) (8). They emphasized that the
evaluation of the ICIQ-SF and Patient Global Impression of Improvement scores were stated to have

significantly lower improvement in obese patients
when compared to normal or overweight patients.
On the other hand, Moore et al. performed MiniArc
single-incision sling procedure in 68 obese (body
mass index >30kg/m2) and 126 non-obese patients
(<30kg/m2). They did not observe significant differences between the groups in terms of their score
in cough stress test (81% obese vs. 86% non-obese;
p=0.449), and median scores in Urogenital Distress
Inventory 6 and Incontinence Impact Questionnaire
7 (p=0.126 and p=0.087, respectively) (9).
In a study considering prognostic factors
and success rates while using the TOS procedure,
Esin et al. divided the patients into two groups as
obese (BMI≥30kg/m2) and non-obese (BMI<25kg/
m2) patients, and they compared the quality of
life scores, urodynamic results, and objective cure
rates between the groups. They reported that complete recovery and/or improvement in the symptoms was achieved both in obese and non-obese
patients, and the quality of life improved in the
postoperative period. They also emphasized that
BMI did not affect the clinical effectiveness of TOS
in the treatment of SUI (27). In the present study, TOS and single-incision sling procedures were
compared in overweight female patients. The improvement in incontinence and the quality of life
according to scores in ICIQ-SF and I-QOL were determined as 76.20% and 81.31% in the TOS group
and 64.10% and 69.28% in the single-incision
sling group. At postoperative 6 months follow-up, the scores were observed significantly higher
in the TOS group (p<0.05). Also subjective cure
rates were found higher in TOS group calculated
by daily pad usage (75% versus 55%, p=0.190),
although it was not statistically significant. These
results suggest that TOS may be the first choice in
the treatment of overweight patients.
Single-incision sling procedures involving a
single incision have been designed to provide a less
invasiveness and to reduce the damaging neural and
vascular structures in the neighborhood retropubic
space and obturator foramen while placing sling
materials (28). However, variable complication rates
have been reported while positioning sling material.
Gauruder-Burmester et al. published the outcomes in
95 patients who underwent the single-incision sling
procedure, and they reported bladder perforation in
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one patient (29). In the present study, bladder perforation occurred in one patient in the single-incision
sling group, and the 5mm perforation site was repaired via the transvaginal approach. In addition,
sling operations bring the risks of prolonged urinary
retention, de novo urge incontinence, and mesh erosion. Postoperative de novo urgency was reported in
11% of the patients after retropubic suspension operation and in 7% of the patients after sling operation
(30, 31). In the present study, “de novo” urgency and
urge incontinence occurred in one patient in each
group (5%), and were treated with solifenacin succinate successfully.
The limitations of our study are the small
sample size, not inclusion of other BMI groups, and
the short follow-up duration. We evaluated subjective
cure rates by the number of daily pad usage. Probably
pad-test might provide us more objective information. The current results need to be confirmed in prospective, randomized studies with larger patient series
and long-term follow-up.

2.

CONCLUSIONS

10.

The existing data showed that incontinence
symptoms and the quality of life have higher improvement in overweight female patients who underwent the TOS procedure. Also subjective cure
rates observed are higher in TOS group. It is likely
that the TOS procedure may provide stronger urethral support and better contributes to continence in this
group of patients.
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Purpose: To investigate the role of urodynamic study (UDS) in female patients with
overactive bladder (OAB) analyzing the relationship between OAB symptoms and
female voiding dysfunction (FVD).
Materials and Methods: We analyzed the clinical and urodynamic data of 163 women with OAB symptoms. OAB symptoms were categorized as dry and wet. FVD
was described as detrusor underactivity (DUA), which was defined as a maximum
flow rate (Qmax) of ≤15mL/s associated with a detrusor pressure at Qmax (PdetQmax)
of ≤20cmH2O, along with bladder outlet obstruction (BOO), which was defined as
a Qmax of ≤15mL/s with a PdetQmax of >20cmH2O. Clinical and urodynamic results
were compared between patients with dry and wet symptoms and between those
with and without FVD.
Results: 78 (47.9%) had dry, and 85 (52.1%) had wet symptoms. The entire group
had a relatively low Qmax (15.1±6.6mL/s) and relatively high number of BOO (42.9%,
70/163) and DUA (8.6%, 14/163). A significantly higher number of patients with
wet symptoms had detrusor overactivity compared to those with dry, as detected by
the UDS (p<0.05). No significant differences were found in BOO and DUA number
between dry and wet groups. Further, the international prostate symptom score did
not different significantly between patients with and without FVD.
Conclusion: A significant number of women with OAB had voiding dysfunction.
However, the OAB symptoms themselves were not useful for predicting the presence of FVD. Therefore, UDS may be necessary for accurate diagnosis in women with
OAB symptoms.

Key words:
Urinary Bladder, Overactive;
Urodynamics; Urination
Disorders

INTRODUCTION
Overactive bladder (OAB), a symptomatic
condition with urgency as the main symptom, is
similar or more prevalent in women, and its overall prevalence increases with age (1, 2). Thus, with
the current ageing society, concerns about OAB
are rife. The initial work-up for diagnosis of lower
urinary tract symptoms (LUTS) including urgency
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begins with examination of clinical history and
frequency volume chart, physical examination,
and urinalysis. In urodynamic studies (UDSs), 50%
of men with LUTS show bladder outlet obstruction (BOO) due to benign prostate hyperplasia (3);
therefore, the common next step for diagnosis of
LUTS in men is prostatic evaluation. However, in
women for whom local and systemic pathologies
can be ruled out by the initial diagnostic procedu-
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re for LUTS, it is common practice to administer
conservative treatment and oral pharmacotherapy for OAB without further investigation using
UDS. This is because the response to antimuscarinic therapy does not differ between OAB patients
with and without urodynamic diagnosis (4). UDS
is usually considered when primary treatment for
OAB fails, because UDS is expensive, time consuming, invasive, and sometimes inaccurate, and it
is not considered to influence treatment strategy
substantially (5). However, the opinions on this
matter are greatly contrasting: some researchers
believe that UDS is mandatory for diagnosis and
treatment among women with OAB symptoms, because diagnosis based on urinary symptoms alone
would lead to under-diagnosis of detrusor overactivity (DO) (6). In addition, female voiding dysfunction (FVD), which is represented by voiding
and post-micturition symptoms in women, may
coexist with storage symptoms (7), and pressure/
flow studies may be required for the diagnosis of
this condition. In some reviews of UDS, more than
90% of women with BOO had OAB symptoms associated with obstruction (8, 9). Thus, the role of
UDS in the initial diagnosis of OAB in women remains controversial.
In this study, we investigated the role of
UDS in the diagnosis of women with OAB symptoms analyzing the relationship between OAB
symptoms and FVD by using UDS.
MATERIALS AND METHODS
Female patients aged ≥20 years with OAB
symptoms, ≥3 points on the 5-point urinary sensation scale (10), and frequent urination (≥8 voids/24 h) who had undergone UDS were retrospectively enrolled. Those who complained of stress
urinary incontinence and had diabetes mellitus,
neurogenic causes, symptomatic or recurrent urinary tract infection, urinary tract calculus, history of pelvic irradiation or bladder cancer, interstitial cystitis, stage 2 or greater pelvic organ
prolapse, clinically significant BOO, history of
agents acting on the cholinergic or sympathetic nervous system which were given for bladder
problems and prior pelvic surgery were excluded.
The OAB symptoms presented were categorized

as dry or wet using the 5-point urinary sensation
scale. Symptoms with 3 or 4 points were OAB
dry, while those with 5 points were OAB wet.
All the women underwent clinical evaluation, including complete history recording,
physical examination, a 3-day bladder diary,
and international prostate symptom score (IPSS),
5-point urinary sensation scale.
UDS was performed with a 6-Fr dual-lumen vesical catheter and a 12-Fr rectal balloon catheter, and the bladder was filled with 30–
50mL/min saline with the patient in the sitting
position. Prior to the examination, patients were
asked to void, at which point the maximum flow
rate (Qmax) in the sitting position, voiding volume, and postvoid residual urine volume (PVR)
after catheterization were recorded. During bladder filling, the patients were instructed simply
to report their sensations to the examiner. The
presence of DO, defined as either spontaneous
or provoked involuntary detrusor contractions
with urgency during the filling phase of baseline cystometry (11), and total bladder capacity
were recorded during filling cystometry. Detrusor
pressure at the maximum flow rate (PdetQmax) in
the voiding phase and maximum urethral closure
pressure were also recorded by urethral pressure profile. Many free flows had to be abandoned
because the voided volumes were too small (less
than 100mL); therefore, we conducted pressure
flow studies and selected the tracing with the highest Qmax for each patient.
FVD was described as detrusor underactivity (DUA) and BOO. DUA was defined as
a Qmax of ≤15mL/s together with a PdetQmax of
≤20cmH2O in the UDS. BOO was defined as a Qmax
of ≤15mL/s with a PdetQmax of >20cmH2O in the
UDS. The clinical characteristics and UDS results
were compared between the dry and wet symptom
groups, and the clinical characteristics and UDS
parameters were also examined in relation to the
presence of FVD.
Statistical analyses were performed using
SPSS 19.0 (SPSS Inc., Chicago, IL). The Student
t-test and chi-square test were used where appropriate. Data are presented as means and standard
deviations. A p value of <0.05 was considered statistically significant.
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RESULTS
A total of 163 female patients with OAB
symptoms were enrolled in the study. Of them,
78 women (47.9%; 78/163) experienced only
urgency (OAB dry), while 85 women (52.1%;
85/163) experienced OAB wet symptoms. The
average age of the entire group was 59.8±13.3
years (range, 27–86 years), and the mean age was
higher in the wet symptom group than in the dry
one (p <0.05) (Table-1).
Table-1 also shows a comparison of the clinical characteristics and urodynamic parameters
between the dry and wet symptom groups. No significant differences were found in the Qmax, voided
volume, PdetQmax and maximum urethral closure
pressure. The PVR was higher in the wet symptom
group than in the dry one, although the mean values
of PVR were within the normal ranges. Maximum
bladder capacity in UDS was lower in the wet symptom group than in the dry group. Although significant differences were found in the presence of DO
via UDS, no significant differences were found in

the prevalence of concurrent BOO and DUA between
the groups. The storage symptom subscore and QoL
score of the IPSS were higher for the wet symptom
group than in the dry one.
Analysis in relation to the presence of FVD
showed that the Qmax, voided volume, and total
bladder capacity were significantly lower, but PVR
was significantly higher, in the FVD group than in
the group without FVD. However, the total IPSS
and individual subscores did not significantly differ between the groups (Table-2).
DISCUSSION
In this study, we found that more than half
the women with OAB symptoms coexisted with
voiding dysfunction by UDS, although categorizing the OAB symptoms on the basis of urgency
along with urinary incontinence and IPSS was
uninformative with regard to voiding dysfunction.
Thus, UDS plays an important role in the diagnosis of female patients with OAB symptoms in
terms of the presence of voiding dysfunction.

Table 1 - Comparison of clinical characteristics and urodynamic parameters between patients with dry and wet OAB symptoms.
Variables

Total
(n = 163)

Dry
(n = 78)

Wet
(n = 85)

p value

Age (year)

59.8±13.3

57.2±13.5

62.3±12.6

0.014*

Qmax (mL/s)

15.1±6.6

15.3±6.1

15.0±7.1

0.759

Voided volume (mL)

195.5±72.6

200.7±74.6

189.4±70.3

0.203

Residual volume (mL)

28.9±37.1

21.7±23.7

35.6±45.2

0.015*

232.7±104.1

250.3±92.0

216.5±112.2

0.037*

PdetQmax (cm H2O)

CMG bladder capacity (mL)

31.2±13.2

31.0±10.9

31.4±15.1

0.862

MUCP (cm H2O)

62.1±29.3

64.4±28.1

60.1±30.5

0.346

DO (%)

63 (38.7)

23 (29.5)

40 (47.1)

0.016*

DUA (%)

14 (8.6)

5 (6.4)

9 (10.6)

0.252

BOO (%)

70 (42.9)

32 (41.0)

38 (44.7)

0.506

IPSS total

17.9±8.9

17.1±8.2

18.7±9.5

0.270

Voiding subscore

8.9±6.2

8.8±5.8

9.0±6.6

0.925

Storage subscore

9.0±3.8

8.2±3.6

9.7±3.8

0.014*

QoL score

4.5±1.2

4.1±1.2

4.9±1.1

<0.001*

Mean±SD; Qmax=maximum flow rate; PdetQmax = detrusor pressure on maximum flow; CMG=cystometrography; MUCP=maximum urethral closure pressure; DO=detrusor
overactivity; DUA=detrusor underactivity; BOO=bladder outlet obstruction; IPSS=international prostate symptom score; QoL=quality of life, *=statistically significant
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Table 2 - Comparison of clinical characteristics and urodynamic parameters between women with OAB symptoms with and
without FVD.
No FVD (n = 77 )

FVD (n = 86)

p value

Age (y)

58.2±13.1

61.3±13.3

0.130

Qmax (mL/s)

20.5±5.2

10.3±2.9

<0.001*

Voided volume (mL)

214.2±70.9

170.4±67.7

<0.001*

Residual volume (mL)

22.8±28.2

34.4±42.9

0.043*

CMG bladder capacity (mL)

261.9±91.1

206.4±108.4

0.001*

PdetQmax (cm H2O)

30.2±11.2

32.0±14.7

0.377

MUCP (cm H2O)

62.6±30.4

61.7±28.5

0.852

IPSS total

16.7±8.3

19.0±9.2

0.101

Voiding subscore

8.0±5.8

9.6±6.4

0.110

Storage subscore

8.6±3.9

9.3±3.5

0.213

QoL score

4.3±1.2

4.6±1.1

0.164

Mean±SD; FVD = female voiding dysfunction; Qmax = maximum flow rate; PdetQmax = detrusor pressure on maximum flow; CMG = cystometrography; MUCP = maximum
urethral closure pressure; IPSS = international prostate symptom score; QoL = quality of life; * = statistically significant

DO has been considered one of major characteristic of OAB, and OAB symptoms are believed to
be indicative of a subsequent finding of DO on UDS.
However, discordance between OAB and DO has also
been reported. Digesu et al. (6) found that only 54%
of women with OAB had DO on UDS, and 27% of
the women with a diagnosis of DO on UDS had OAB
symptoms. According to their report, because symptomatic diagnosis of OAB did not correlate with the
urodynamic diagnosis of DO, symptomatic diagnosis
of OAB alone was not recommendable for women
with LUTS. In our study, only 38.7% (63/163) of the
women with OAB symptoms had DO on UDS. When
OAB symptoms were categorized by urgency urinary incontinence, DO was found significantly more
frequently in the OAB wet group than in the OAB
dry group (47.1% vs. 29.5%). Nevertheless, urgency
incontinence was found to be suggestive of a high
probability of DO among women with OAB symptoms, although DO does not affect the choice of
and response to treatment among OAB patients.
Nitti et al. (12) showed that the response to antimuscarinic therapy in patients with OAB symptoms was independent of the urodynamic diagnosis of DO. Therefore, we did not focus on DO in this
UDS; instead, we focused on FVD.

According to our urodynamic analysis, the women with OAB symptoms, of average age 60 years, had a mean voided volume of
195.5±72.6mL and Qmax of 15.1±6.6mL/s. Flow
rates are affected by voided volume, age, body
mass index, urethral resistance, detrusor contractility, and psychological inhibition, among other
factors; in particular, voided volume has a positive effect, while age has a negative effect on flow
rate (13). In healthy postmenopausal continent
women without DO, the Qmax was 23mL/s in free
uroflowmetry and 18mL/s in the pressure flow
study (14). Blaivas et al. (15) reported a Qmax value of 24.4mL/s and a voided volume of 250mL
among women with an average age of 67 years
who showed normal urodynamic results. Thus,
the Qmax for the OAB patients in the present study
was lower than that reported previously for healthy women. Although we did not extensively
examine the factors that affect Qmax, the relatively low voided volume due to frequent urination
and voiding dysfunction might have resulted in
the low Qmax observed in this study.
There are no generally accepted urodynamic criteria for the diagnosis of BOO in women as
there are in men. Using a combined cut-off va-
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lue of Qmax ≤15mL/s and PdetQmax >20cmH2O for
diagnosis of BOO in women, Chassagne et al. (16)
reported a sensitivity of 74.3% and a specificity
of 91.1% and that was the best cut-off values predicting BOO. With these criteria, the prevalence of
BOO was 42.9% (70/163) in the women with OAB
symptoms in our study. Although the reported
prevalence of BOO in women varies widely because of the lack of standard diagnostic definitions
or criteria, its prevalence has been estimated to be
between 2.7% and 29% (17). Thus, the number of
women with OAB symptoms who had BOO in the
present study exceeded the normal range considerably. It may be affected by enrollment of women
with OAB symptoms, not normal. When compared to a population of women without voiding
symptoms, women with OAB might have a higher
rate of BOO. Women with BOO complain of not
only obstructive symptoms but also storage symptoms (18). Kayigil et al. (19) reported that BOO
was more frequent in individuals with idiopathic
detrusor overactivity than in the control group,
although they used a different cut-off value for
BOO from us. According to their study, some women with BOO reported storage symptoms as the
primary complaint. In that respect, UDS can provide essential information for the differentiation
of BOO from OAB.
The prevalence of DUA in women with
OAB symptoms was 8.6% (14/163) in the present
study. DUA is a contraction of reduced strength
and/or duration, which results in prolonged bladder emptying and/or a failure to achieve complete
bladder emptying within a normal time span (11).
DUA may be caused by neuropathies, pelvic surgery, or drug treatments, but it is most often idiopathic. Cucchi et al. (20) reported that idiopathic
DUA was found in nearly 3% adult females. Although the specific prevalence of DUA is unknown and varies widely depending on the diagnostic
criteria, it seemed to be relatively high in the present study. Women with DUA usually have a high
PVR and complain of obstructive symptoms (20).
However, some of them have storage symptoms
as the primary complaint. Without UDS, an exact
diagnosis cannot be made in this situation.
The proportion of women with wet and dry
OAB symptoms was almost the same in the pre-

sent study. Considering that the mean age of the
patients in this study was about 60 years, this result regarding the OAB symptoms is similar to that
reported previously (21, 22). The mean age of the
women in the wet symptom group exceeded that
of the women in the dry group, which corresponds to the observation that the prevalence of wet
symptoms increases significantly with advancing
age (21). Chung et al. (23) evaluated urodynamic
parameters in OAB subtypes and used an urgency
severity scale. They reported that the mean cystometric bladder capacity was lower and PVR was
higher in patients with wet symptoms than in those with dry symptoms, although the mean Qmax did
not differ significantly between the 2 groups. The
present study showed the same results. Patients
with wet symptoms showed relative high PVR,
although it was mostly within the normal range
(less than 100mL). This means that the presence of
urgency and incontinence can help predict PVR.
However, the frequency of BOO or DUA did not
differ significantly between the 2 groups, and FVD
could not be predicted on the basis of urgency-incontinence. Therefore UDS was required to determine the presence of FVD.
Since patients with voiding dysfunction
commonly complain more about voiding symptoms than storage symptoms, their IPSS voiding
subscores are expected to be high. Hsiao et al.
(24) reported that IPSS can be used to evaluate
lower urinary tract dysfunction and can direct
treatment choice for voiding dysfunction in women. Their study included women with non-stress
incontinence and LUTS, but ours included only
women with urgency that was rated ≥3 points
on the 5-point urinary sensation scale. The total
IPSS and each subscore did not differ significantly
according to the existence of FVD in our study.
Thus, the symptom questionnaire has limitations
for application in the distinguishing of voiding
dysfunction in women with OAB symptoms. Although uroflowmetry and residual volume are
sometimes useful screening tools for voiding dysfunction, UDS is necessary for distinguishing the
subgroups of FVD and providing the appropriate
treatment. In addition, we could expect that FVD
group would show worse response to the primary
medical treatment for OAB, although we did not
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investigate the natural history or response to treatment in FVD group because of the retrospective
characteristic of the study.
The present study has some limitations.
The first is its retrospective nature and the lack
of a control group. In practice, conducting UDSs
for normal subjects is difficult, thus we could not
compared the UDS of control. We set large exclusion criteria to evaluate OAB symptoms which do
not related to the neurologic or anatomical factors
that could be diagnosed or supposed without UDS.
Thus only 163 patients could be enrolled in this
study. Further, although we used a cut-off value
for the UDS-based diagnosis of FVD, there is a lack
of established urodynamic criteria for the diagnosis of FVD at present. In the future, prospective
studies with a larger number of subjects are needed to provide more information about the role of
UDS in the diagnosis of FVD in patients with OAB
symptoms, with a special focus on impact upon
the management of female OAB patients.
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Objectives: Our study evaluates the reliability and validity of a Chinese version of the Urinary Tract Infection Symptom Assessment questionnaire (UTISA).
Material and Methods: Our study enrolled women who were diagnosed with uncomplicated
urinary tract infection (uUTI) at clinics. The Chinese version of UTISA was completed upon
first visit to the clinic for uUTI and at 1-week follow-up. We enrolled 124 age-matched
women without uUTI from the community as the control group. The UTISA consists of 14
items (seven symptom items and seven related to quality of life), with each item scoring
0 to 3. The internal consistency was assessed with Chronbach’s alpha test. Factor analysis
was used to classify symptoms into latent factors. The predictive validity was analyzed by
using logistic regression and Receiver Operating Characteristic (ROC) curve analysis.
Results: Mean total symptom scores of the UTISA in the 169 cases and 124 controls
were 8.9±4.6 and 1.4±2.4, respectively (p<0.01). The alpha coefficient was 0.77, showing a homogeneous composition of symptoms. At a cut-off value of greater than 3,
the UTISA symptom score had good predictive value for uUTI (sensitivity of 87.0%,
and specificity of 93.1%). Factor analysis revealed two latent variables: 1) lower urinary tract symptoms and 2) physical symptoms. Among the seven items, we found that
urinary frequency (OR=2.6), dysuria (OR=5.0), sense of incomplete emptying (OR=2.0),
and hematuria (OR=7.6) were significant predictors for uUTI.
Conclusions: The Chinese version of UTISA is reliable to predict uncomplicated UTI in
women with an optimal cut-off point at >3.

Key words:
Urinary Tract Infections;
Lower Urinary Tract
Symptoms; Questionnaires;
Social Validity, Research;
Validation Studies as Topic

INTRODUCTION
It is estimated that one third of women experience at least one episode of urinary tract infection
(UTI) by the age of 24 years old, and more than one
half of all women experience at least one episode of
UTI throughout their lifetime (1). Though untreated
uncomplicated urinary tract infections (uUTI) rarely
progress to life-threatening diseases (2), it leads to
marked impairment of the quality of life in women
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(3, 4). Diagnosis of uUTI is established by symptoms
and a positive urine culture. However, physicians
usually treat uUTI based on self-reported symptoms
and physical examination (5, 6). Symptoms of uUTI
include burning or pain and also urinating, urinary
frequency, urge to void, blood in the urine, and lower abdominal discomfort. However, there was no
validated questionnaire scale to measure the severity
of uUTI symptoms in patients until Clayson et al. (7)
first developed the urinary tract symptoms assess-
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ment (UTISA) questionnaire in 2005. The questionnaire has been validated in English and showed
good validity and responsiveness to change of uUTI
severity. As no such validated scale exists in Chinese for measuring symptoms of UTI, we performed
a case-control study to evaluate the reliability and
validity of a Chinese version of the UTISA. We also
used factor analysis to explore the latent factors
underlying the symptoms of uUTI.
MATERIALS AND METHODS
The UTISA is a self-administered questionnaire consisting of 14 items, with scores for each
item ranging from 0 to 3 (Appendix-1). Among
these items, seven were related to severity of
symptoms and seven were related to quality of
life. After approval of the original author, the UTISA was translated into Chinese by one urologist
(SJ Chang) and one expert in English translation.
The Chinese UTISA (Appendix 2) was also reviewed by three urologists from our institution for
content validity and equivalence. Then, we performed a case-control study to validate the Chinese
UTISA. From Jan 2012 to July 2013, we enrolled
adult women with a diagnosis of uncomplicated
UTI through clinical evaluation. The diagnostic
criteria for uncomplicated UTI were symptomatic
patients with bacteriuria >103 cfu/mL according
to international guidelines (8). Exclusion criteria
were those with fever >38ºC, pregnancy, urolithiasis, genitourinary tract anomaly, under immuno-suppressive therapy, recent antibiotics use (within
one month), chronic kidney disease under dialysis,
and chronic urine retention under urethral catheterization. We recorded baseline characteristics including age, urine analysis, and urine culture. The
questionnaire was completed at the clinic by the
patient under the guidance of a study nurse. One
week after antibiotics treatment, patient received
urinalysis and completed follow up UTISA at the
clinic. As for the control group, we enrolled 124
age-matched healthy adult women without pyuria, nitrite, or leukocyte esterase on urine analysis from the community. The exclusion criteria for
the control group were women who had a urinary
tract infection within the past month, history of
urolithasis, or a neurogenic bladder.

Data was expressed as mean ± standard
deviation and analyzed by commercial statistical
software (SAS®, version 9.3, SAS Institute Inc.,
NC, USA). Demographic and voiding parameters
were compared via an independent samples t-test
(continuous demographic variables), χ2 test (nominal data), and Mann-Whitney U test (ordinal
data). The values of missing items were given as
the mean value of other completed items by that
case. The reliability of the UTISA questionnaires completed by the cases was assessed using
Chronbach’s alpha test (internal consistency).
Spearman rank correlation test was used to evaluate the correlation between symptoms and
symptom related quality of life. Through the age-matched case control study, the predictive validity was analyzed by using logistic regression
and Receiver Operating characteristic (ROC) curve analysis. Factor analysis was used to classify
the seven symptom items into latent factors. The
number of factors explored was determined by a
screen plot and principal components analysis.
We conducted factor analysis on the correlation
matrix using the FACTOR procedure in SAS v.9.3.
A varimax rotation was used. Squared multiple
correlations were used as prior communality estimates. An item was assumed to load on a factor
if the factor loading was at least 0.30 for that
factor and less than 0.30 for all other factors.
RESULTS
In total, there were 169 and 124 women
(mean age; 44.6 vs. 44.0 years old, p=0.90), respectively, with and without uUTI enrolled for
analysis. Table-1 lists the baseline characteristics
and individual UTISA items of the cases and control group. The prevalence of each symptom (Q1
to Q7) in patients with uUTI were 88.2%, 76.3%,
75.1%, 76.3%, 64.5%, 36.1% and 49.7%, respectively. There were no significant differences
in the ages between the uUTI patients and the
control group. The mean total symptom scores of
the UTISA in the cases and controls were 8.9±4.6
and 1.4±2.4, respectively (p<0.01). Each item of
the UTISA symptom score in the cases was significantly higher than in the control group. As
shown in the Table-2, strongly positive correla-
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Table 1 - Comparisons of baseline characteristics, symptom scores between control and cases.
Parameters

Control (n=124)

Cases (n=169)

p-Value

Age (years)

44.6±12.3

44.0±13.7

0.90

Q1 (urinary frequency)

0.5±0.6

1.7±.9

<0.01

Q2 (urgency)

0.3±0.6

1.4±1.0

<0.01

Q3 (dysuria)

0.1±0.30

1.5±1.1

<0.01

Q4 (sense of incomplete emptying)

0.2±0.5

1.4±1.0

<0.01

Q5 (lower abdominal discomfort)

0.2±0.4

1.1±1.0

<0.01

Q6 (low back pain)

0.1±0.4

0.7±1.0

<0.01

Q7 (hematuria)

0.04±0.2

0.9±1.1

<0.01

Total Score

1.4±2.4

8.9±4.6

<0.01

tions between the severity of the symptom and
the symptoms related QoL were observed.

se of incomplete emptying, Q7 hematuria); Factor
2, physical symptoms (Q5 lower abdominal discomfort, Q6 low back pain) . The distribution of
the items and their respective factor loadings on
the extracted factors were listed in the Table-3.

Reliability
The Chronbach’s alpha coefficient was 0.77
for the seven symptom items in the UTISA, showing
a homogeneous composition of symptoms in uUTI.

Receiver Operating Characteristic (ROC) curve
analysis
Using the ROC curve analysis for the total
UTISA symptom score, the optimal cut-off points
of the UTISA symptom was >3 with a sensitivity
of 87.0% and a specificity of 93.1%. The Area under the Curve (AUC) was 0.94.
Area under curve of each symptom is listed in Table-4. Q3 (Dysuria) and Q1 (urinary fre-

Factor analysis
We used a factor analysis to explore the
latent factors underlying the symptoms of uUTI.
Through the factor analysis of the UTISA completed by the cases, we found two latent variables:
Factor 1, lower urinary tract symptoms (Q1 urinary frequency, Q2 urgency, Q3 dysuria, Q4 sen-

Table 2 - Correlations between severity of symptoms and related QoL.
QoL

Case (n=169)

Correlation coefficient
with symptoms

p-value

Q8 (urinary frequency related QoL)

1.6±1.0

0.80

<0.01

Q9 (urgency related QoL)

1.3±1.0

0.87

<0.01

Q10 (dysuria related QoL)

1.4±1.0

0.89

<0.01

Q11 (sense of incomplete emptying related QoL)

1.4±1.0

0.86

<0.01

Q12 (lower abdominal discomfort related QoL)

1.1±1.0

0.85

<0.01

Q13 (low back pain related QoL)

0.7±.9

0.80

<0.01

Q14 (hematuria related QoL)

0.9±1.0

0.81

<0.01
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Table 3 - The distribution of the items and their respective factor loadings on the extracted factors.
Parameter

Factor 1

Factor 2

Q1 (urinary frequency)

0.68

0.15

Q2 (urgency)

0.68

0.16

Q3 (dysuria)

0.62

0.15

Q4 (sense of incomplete emptying)

0.63

0.28

Q5 (lower abdominal discomfort)

0.28

0.59

Q6 (low back pain)

0.02

0.59

Q7 (hematuria)

0.32

0.05

quency) had highest AUC. Table-4 shows the
results of the multivariate logistic regression.
Among the seven symptom items in the UTISA, we found that Q1 (OR=2.6), Q3 (OR=5.0),
Q4 (OR=2.0), and Q7 (OR=7.6) were significant
predictors for uUTI.
Responsiveness to change
After one week of antibiotics treatment, 71
patients had follow up data for UTISA. The symptom
score of the severity of symptoms decreased significantly from 9.8±4.7 to 2.9±3.5 (p<0.01). Patients without pyuria, leukocyte esterase or nitrite on follow
up urine analysis had significantly lower total score
of UTISA than those with positive pyuria, leukocyte
esterase or nitrite (p=0.03) (Figure-1).

DISCUSSION
Our study showed that Chinese version of
UTISA has good reliability and predictive validity.
The Chinese UTISA questionnaire had high internal consistency with an alpha coefficient of 0.77
implying a homogeneous composition of symptoms in women with uUTI (9). The chosen optimal
cut-off point for the total UTISA questionnaire
symptom score was >3 with a sensitivity of 87.0%
and specificity of 93.1%. As compared to the women without UTI, those with uUTI had higher scores in each item of the UTISA. Among the seven
symptom items in the UTISA, we found that Q1
urinary frequency (OR=2.6), Q3 dysuria (OR=5.0),
Q4 sense of incomplete emptying (OR=2.0), and
Q7 hematuria (OR=7.6) were significant predictors

Table 4 - Area under curve and odds ratio of age and each symptom.
Parameter

Area Under Curve

Odds Ratio

95 Confidence Interval of OR

Age

0.51

1.01

0.98 to 1.04

Q1 (urinary frequency)

0.85

2.60

1.38 to 4.89

Q2 (urgency)

0.80

0.85

0.44 to 1.65

Q3 (dysuria)

0.86

5.00

2.24 to 11.21

Q4 (sense of incomplete emptying)

0.84

2.05

1.09 to 3.84

Q5 (lower abdominal discomfort)

0.78

1.15

0.55 to 2.38

Q6 (low back pain)

0.66

1.13

0.58 to 2.22

Q7 (hematuria)

0.74

7.61

2.23 to 26.0
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Figure 1 - Comparison of changes in total score of UTISA in patient with and without residual UTI at 1 week follow-up.

for uUTI. Through the exploratory factor analysis of the symptom scores in UTISA questionnaire
completed by the women with uUTI, we identified
two latent factors (Factor 1: lower urinary tract
symptoms; Factor 2: physical symptoms). Responsiveness to change, an ability of an instrument
to measure a clinical change in a clinical state,
of UTISA correlated well with the results of urine
analysis. In the patients without uUTI on follow-up, the symptom score improved more significantly as compared to those with uUTI on follow
up (Figure-1, p=0.03).
This is the first study using ROC curve
analysis to determine the optimal cut-off point
for total UTISA symptom score to differentiate
patients with and without uUTI. The chosen cut-off point for total UTISA symptom score to predict women with uUTI was >3. The original study of UTISA did not enroll women without uUTI
as control group and, therefore, did not evaluate
the predictive validity of UTISA (7). The UTISA is
also under validation in Korean, while predictive
validity was not reported (10). Recently, Alidjanov et al. (11) developed a self-reporting questionnaire, acute cystitis symptom score, to assess the
symptoms of urinary tract infections. They found
that symptom score was significantly higher in

patients with uUTI and they proposed an optimal
threshold score at 6 points (sensitivity: 94% and
specificity: 90%). However, the questionnaire is in
the Russian and Uzbek language.
In the review by Bent et al. (12), four
symptoms, i.e. dysuria, urinary frequency hematuria and back pain, increased the probability of
uUTI in women. However, previous studies only
asked if patients have the specific symptom and
did not use a validated measurement scale to evaluate the symptom of uUTI in women. Our study used multivariate logistic regression analysis
to determine risk of individual symptom on uUTI.
We found that Q1 urinary frequency (OR=2.6), Q3
dysuria (OR=5.0), Q4 sense of incomplete emptying (OR=2.0), and Q7 hematuria (OR=7.6) are
most significant predictors for uUTI in adult women. The area under the curve of ROC of each
symptom was highest in dysuria, frequency and
urgency. Although patients with hematuria had
highest odds for having uUTI, the AUC of hematuria is relatively lower due to the lower prevalence
of hematuria.
We did not measure the test-retest reliability because the symptoms associated with uUTI,
such as urinary frequency and dysuria, would
change very quickly with time. Our results sho-
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wed that total UTISA score in patients with uUTI
decreased significantly after antibiotics treatment
showing a good responsiveness to change. As shown in the Figure-1, patients with persistent urinary tract infections had significantly higher total
UTISA scores than those without uUTI on follow
up. The results supported that UTISA can help us
identify those with persistent uUTI after treatment.
Through the validation of UTISA we could use the
measurement scale to assess the response of women with uUTI to different regimen and duration
of antibiotics.
In the current study, we used exploratory
factor analysis to classify the 7 symptom items
into two factors (Factor 1, lower urinary tract
symptoms and Factor 2, physical symptoms). The
original author also did factor analysis for UTISA
and they classified symptom severity and symptom related QoL into four factors (urination regularity, problems with urination, pain associated
with UTI and blood in urine). However, the reason why we did factor analysis is that we want to
know the underlying latent factors that construct
the symptoms of uUTI while not the latent factors
that construct all the items in the questionnaire.
Therefore, we did not analyze all symptom and
QoL items all together with factor analysis.
There are several limitations in our study. The first major limitation is that the Chinese
version of UTISA is a translated questionnaire.
We did not increase the items and change measurement scale for construct and content validity.
Other symptoms including vaginal discharge or
irritation which were negative indicators of uUTI
were not included (12). Second, we did not conduct informant interviews to learn whether the
patients found any of the items too difficult to
answer. Finally, the study design was an age-matched case-control study. As compared to cross-sectional study, a case-control study may eliminate the effect of age on the predicted probability
of the UTISA.

score at >3 to predict women with uncomplicated
UTI. The composition of symptoms associated with
uUTI in women is homogeneous and can be classified
into two latent factors including lower urinary tract
symptoms and physical symptoms.
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APPENDIX 2

Appendix 2. A Chinese version of Urinary Tract Infection Symptom Questionnaire
(Baseline).

症

請問您在過去 24 小時

請問您左述症狀的嚴重

中是否有左述症狀？

程度對生活品質有影響
嗎？

（請根據您症狀的嚴
重程度圈選）

狀

沒

輕

中

嚴

沒

輕

中

相當

有

微

等

重

有

微

等

大

影
響
Q1. 頻尿感（經常想要小便）

0

1

2

3

0

1

2

3

Q2. 急尿感（突然想去小便，且
這個感覺強烈，幾乎無法加以延
遲或憋住）
。

0

1

2

3

0

1

2

3

Q3. 尿尿時會痛或灼熱感。

0

1

2

3

0

1

2

3

Q4. 無法將小便解乾淨，或者每
次只有尿一點點尿。

0

1

2

3

0

1

2

3

Q5. 下腹部或恥骨上方疼痛、漲
痛或不適感。

0

1

2

3

0

1

2

3

Q6. 因為本次泌尿道感染而造成
下背痛。

0

1

2

3

0

1

2

3

3

0

1

2

3

Q7. 尿中有血。

0
1
2
Q8. 請整體評估您現在下尿路感染症狀的嚴重程度
0 毫無症狀/不適；

1. 輕微；

2. 中等；

3. 嚴重。
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A Chinese version of Urinary Tract Infection Symptom Questionnaire (use at
follow-up).
請問您在過去 24
小時中是否有左述
症狀？
症

（請根據您症狀的
嚴重程度圈選）

狀

請問左述症狀的嚴重程
度對生活品質有影響
嗎？
沒

沒
有

輕
微

中
等

嚴
重

有
影

輕
微

中
等

相當大

響
Q1. 頻尿感（經常想要小便）

0

1

2

3

0

1

2

3

個感覺強烈，幾乎無法加以延遲或
憋住）
。

0

1

2

3

0

1

2

3

Q3. 尿尿時會痛或灼熱感。

0

1

2

3

0

1

2

3

Q4. 無法將小便解乾淨，或者每次
只有尿一點點尿。

0

1

2

3

0

1

2

3

Q5. 下腹部或恥骨上方疼痛、漲痛
或不適感。

0

1

2

3

0

1

2

3

Q6. 因為本次泌尿道感染而造成
下背痛。

0

1

2

3

0

1

2

3

Q7. 尿中有血。

0

1

2

3

0

1

2

3

Q2. 急尿感（突然想去小便，且這

Q8. 請整體評估您現在下尿路感染症狀的嚴重程度
0.毫無症狀/不適

1.輕微

2.中等

3.嚴重

Q9. 從您上次開始服藥後，您的下尿路感染症狀是否有改善？
0.一樣

1.惡化

2.有改善（請接續 Q10)

Q10. 如果有改善，請勾選您改善的程度：
1.只有一點點改善
2.稍有改善（少於半數的症狀有進步）
3.中等程度改善（約半數症狀有進步)
4.很有改善（多數症狀有顯著進步）
5.非常有改善（還留下少許症狀而已)
6.大大地改善（幾乎沒有任何症狀了）

738

Vol. 41 (4): 739-743, July - August, 2015
doi: 10.1590/S1677-5538.IBJU.2014.0303

ORIGINAL ARTICLE

Urodynamic outcome of parasacral transcutaneous electrical
neural stimulation for overactive bladder in children
_______________________________________________
Ubirajara Barroso Jr. 1, Marcelo Tomás Carvalho 1, Maria Luisa Veiga 1, Marília Magalhães Moraes 1, Carolina
Coelho Cunha 1, Patrícia Lordêlo 1
CEDIMI (Centro de Distúrbios da Micção em crianças), Departamento de Urologia da Divisão de Urologia
Pediátrica, Escola Bahiana de Medicina e Universidade Federal da Bahia Salvador, Bahia
1

ABSTRACT									ARTICLE INFO
______________________________________________________________

______________________

Objective: To evaluate the urodynamic changes immediately after the first session (acute effect) and after the last session of parasacral TENS in children with idiopathic OAB.
Materials and methods: We performed urodynamic evaluation immediately before and
after the first session of parasacral TENS and immediately after the last session (7
weeks later). Only children with idiopathic isolated OAB were included. Patients with
dysfunctional voiding were not included.
Results: 18 children (4 boys and 14 girls, mean age of 8.7) were included in the first
analysis (urodynamic study before and immediately after the first session) and 12
agreed to undergo the third urodynamic study. Urodynamic before and immediately
after the first session: There was no change in the urodynamic parameters, namely low
MCC, low bladder compliance, presence of IDC, the average number of IDC, or in the
maximum detrusor pressure after the first exam. Urodynamic after the last session: The
bladder capacity improved in most patients with low capacity (58% vs. 8%). Detrusor
overactivity was observed in 11 (92%) before treatment and 8 (76%) after. There was
not a significant reduction in the average number of inhibited contractions after TENS
(p=0.560) or in the detrusor pressure during the inhibited contraction (p=0.205).
Conclusion: There was no change in the urodynamic parameters immediately after the
first session of stimulation. After the last session, the only urodynamic finding that
showed improvement was bladder capacity.

Key words:
Urodynamics; Transcutaneous
Electric Nerve Stimulation; Child;
Bladder

INTRODUCTION
TENS has been used in the treatment of
pediatric OAB bladder (1-3). Two randomized
clinical trials have shown that parasacral TENS
is an effective treatment of OAB in children (4,
5). Some authors have reported improvement in
the urodynamic parameters during or after posterior tibial electrical neural stimulation (PTNS)
in adults (4-6). However, despite that the effectiveness of TENS in children with idiopathic
OAB has been demonstrated subjectively, to our
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knowledge, the urodynamic outcome after treatment has not been reported. The aim of this
study is to evaluate the urodynamic changes
immediately after the first session (acute effect)
and after the last session of parasacral TENS in
children with idiopathic OAB.
MATERIALS AND METHODS
We performed urodynamic evaluation
immediately before and after the first session
of parasacral TENS and immediately after the
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last session (7 weeks later). The inclusion criteria was: 1 children with isolated OAB, defined as the presence of urgency, with or without
daytime incontinence, associated with a bell shaped/tower uroflow curve and post void residual
of less than 10% of the expected bladder capacity
and less than 20 mL; and 2 patients without any
neurological problem or any anatomical disease
of the lower urinary tract. The exclusion criteria
included the diagnosis of dysfunctional voiding
or any anatomical or neurological problem of the
lower urinary tract during the treatment, or the
impossibility to perform the urodynamic study.
This study was approved by our institutional Ethical Committee and all parents signed an informed
consent. According to our IRB we were allowed to
use urodynamic for any children with symptoms
of OAB that underwent TENS.
Patients underwent 20 sessions of parasacral TENS with a duration of 20 minutes each. The
frequency of current used was 10 HZ, the pulse
width 700µ seconds and the current intensity was
at the sensitivity threshold. Pads were placed on
each side of S3. Three urodynamic studies (Dynamed®, São Paulo, Brazil) were performed: immediately before and after the first session and
immediately after the last TENS session. For this
procedure, two catheters 4 and 6 Fr were introduced in the bladder and one in the rectum to record the abdominal pressure. The rate of bladder
feeling was 10% of the expected bladder capacity
(30 x age+30) per minute (7). The same professional (MTC) performed all exams. The bladder and
abdominal catheters were in place during the first
parasacral TENS.
The endpoints used to evaluate the urodynamic effect of the parasacral TENS were: low
MCC (less than 60% of the expected bladder capacity), compliance (less than 10), the presence of detrusor overactivity, the number of IDC,
and the highest (maximum) pressure during IDC.
For symptom evaluation we used visual analogic scale, where 0 was no improvement and 10
complete resolution of the symptoms.
We used SPSS 15.0 to perform the statistical analysis. Continuous variables were tested
by the Wilcoxon test. A p value of less than 0.05
was considered significant.

RESULTS
Eighteen patients were included in the first
analysis (urodynamic study before and immediately
after the first session) and 12 agreed to undergo the
third urodynamic study and could be included in
the third analysis. Of these, all patients had urgency
before treatment, 9 had daytime incontinence and
4 had frequency. Ten patients had a history of UTI
before the beginning of the treatment.
Urodynamic before and immediately after
the first session (Table-1): 18 children (4 boys and
14 girls, mean age of 8.7, ±2.9) were evaluated.
The urodynamic findings of the two studies were
as follows: No patient had a low bladder compliance before treatment. All patients with low
MCC maintained this finding after TENS. Of 16
patients with detrusor overactivity, one presented
a stable bladder after the session. There was no
change in the average number of IDC (p=0.84), nor
in the maximum detrusor pressure (p=0.2) during
the inhibited contraction before and after TENS.
Urodynamic after the last session (Table-2)-Twelve patients underwent the third urodynamic study and participated on this analysis. The
bladder capacity improved in 6 patients. Detrusor
overactivity was demonstrated in 11 (92%) before
treatment and in 8 (73%) after. There was no significant reduction neither in the average number
of inhibited contractions after TENS (p=0.560) nor
in the detrusor pressure during the involuntary
bladder contraction (p=0.205). One patient who
had a stable bladder before treatment maintained
this state after the procedure. Among 10 patients
who had information available about the symptoms, 9 had complete resolution of the LUTS. Seven patients who had the symptoms improved after TENS still had detrusor overactivity.
DISCUSSION
We demonstrated in this study of children
with isolated OAB that, after the end of treatment,
parasacral TENS improved the symptoms, but the
only improved urodynamic finding was the MCC.
Kabay et al. found improvement in the urodynamic findings after 12 weeks of PTNS in adults
patients with neurogenic detrusor overactivity se-
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Table 1 - Urodynamic outcome after the first parasacral TENS (N=18).
Before

After

Low CMC

12

12

Low compliance

4

3

Presence of IDC

16

15

6.5 (6.4)

6.3 (5.7)*

49.6 (35.1)

42.9 (38.7)*

Number of IDC (SD)€
Higher IDC (SD) £

€ = Average; £ = Average of the highest pressure during IDC; * = p values were non-significant

Table 2 - Urodynamic outcome before the treatment after the last parasacral TENS (N=12).
Before

After

Low CMC

7 (58%)

1 (8%)

Presence of IDC

11 (92%)

8 (73%)

Number of IDC (SD) €

6.0 (6.9)

5.33 (5.5)*

49.7 (35.1)

42.9 (38.7)*

Higher IDC (SD) £

€ = Average; £ = Average of the highest pressure during IDC; * = p values were non-significant

condary to multiple sclerosis (8). The average bladder volume during the first involuntary detrusor
contraction on the first cystometry was 124.2 mL,
while it was 217.5 mL after PTNS. MCC on standard cystometry was 199.7 mL, while it was 266.8
mL after stimulation. This last finding is in accordance with our results.
In our study, despite improving the symptoms, 73% of the patients still presented IDC and
there was no change in the number of the IDC
as well as in the pressure of the IDC before and
after parasacral TENS. This confirms the findings of one previous study that demonstrated that
the symptomatology can improve and the patients
may persist with detrusor overactivity (9). We hypothesize that even after being treated, patients
develop neuroplasticity but do not develop the capacity to inhibit the micturition reflex during the
urodynamic study. However, this is not the case
in the physiological bladder filling. Another interpretation is that the ENS modulates the symptom interpretation by the brain and, hence, there
is no brain reaction to an IDC. Another hypothesis
is that the urodynamic study is not reliable as a

diagnosis method of OAB in children. The same
explanations can be used to justify the absence of
an acute urodynamic effect of TENS.
Amarenco et al. were the first to report
data concerning acute stimulation and immediate
cystometry modifications after PTNS (10). A total of 44 consecutive patients with urge incontinence, and frequency and urgency secondary
to overactive bladder (37 with neurogenic and 7
with idiopathic OAB) were studied. Cystometry was
done before PTNS and then it was repeated during
the stimulation. PTNS was associated to significant
improvement in IDC volume and to significant improvement in MCC. Kabay et al. evaluated the acute
effects of PTNS on the urodynamic findings in adults
with Parkinson disease and multiple sclerosis with
neurogenic detrusor overactivity (8, 11). There was
improvement in the average bladder capacity during
the first involuntary contraction and in the MCC
average before and during PTNS.
All three studies evaluated the urodynamic
changes during the first session of ENS and differed from ours in that we evaluated it immediately
after the first session. They found improvement
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in the urodynamic parameters and we did not.
This difference could relate to the different timing
of the urodynamic study. The urodynamic effect
could be present during the session due to a pudendal nerve or interneurons stimulation and be
suppressed after the end of the session. Furthermore, the difference could also be the result of different types of stimulation and the differences in
the samples studied. However, even though some
effect on the bladder function may exist during
stimulation, our study shows that this effect does
not last after the first session.
Regarding the limitations of this study, we
did not evaluate the lower urinary tract function during the stimulation. Therefore, we cannot know if
there is an effect on the bladder filling phase when
the patient is being neuro-stimulated. Also, the number of patients who underwent the third urodynamic
is small. However, urodynamic is an uncomfortable
method for toilet-trained children and it is not part of
the mandatory work-up for children with OAB. Also,
because of the retrospective nature of the symptoms
evaluation, we did not have available the visual analogic scale evaluation of some patients. Another limitation is that we did not compare the averages
of bladder capacity, compliance and pressure during
bladder contraction. Instead, we used these data as
categorical variables. Despite having low power for
statistical evaluation, using urodynamic findings in
categorical variables leads us to better clinical interpretation, since we know how many patients normalized their urodynamic parameters.
We reported the urodynamic outcome of patients with isolated OAB treated by a specific type of
ENS. Therefore, these results may not be extrapolated to children with OAB associated with dysfunctional voiding or for those who underwent other kinds
of ENS.

Abbreviations

CONCLUSIONS

8.

There is no change in the urodynamic
parameters immediately after the first session of
stimulation, demonstrating that there is no acute
urodynamic effect of the parasacral TENS. Despite the symptoms of most patients have improved,
after the last session, the only urodynamic finding
that showed improvement was bladder capacity.

OAB = Overactive bladder
ENS = Electric neural stimulation
IDC = Involuntary detrusor contraction
LUTS = Lower urinary tract symptoms
MCC = Maximum cystometric capacity
PTNS = Posterior tibial electrical neural stimulation
TENS = Transcutaneous electrical stimulation
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ABSTRACT									ARTICLE INFO
______________________________________________________________

______________________

Background and aims: To investigate the possible effect of resectoscope size on
urethral stricture rate after monopolar TURP.
Materials and Methods: A retrospective study of 71 men undergoing TURP was
conducted at two centers’ from November 2009 to May 2013. The patients were
divided into one of two groups according to the resectoscope diameter used for
TURP. Resectoscope diameter was 24 F in group 1 (n=35) or 26 F in group 2 (n=36).
Urethral catheter type, catheter removal time and energy type were kept constant
for all patients. Urethral stricture formation in different localizations after TURP
was compared between groups.
Results: There was no significant difference between the two groups in terms of
age, pre-operative prostate gland volume (PV), prostate-specific antigen (PSA),
maximal urinary flow rates (Qmax), International Prostate Symptom Score (IPSS)
and post-voiding residual urine volume (PVR). The resection time and weight of
resected prostate tissue were similar for both groups (p>0.05). A statistically significant higher incidence of bulbar stricture was detected in group 2 compared to
group1 (p=0.018).
Conclusions: The use of small-diameter resectoscope shafts may cause a reduction in
the incidence of uretral strictures in relation to urethral friction and mucosal damage.

Key words:
Urethral Stricture; Transurethral
Resection of Prostate; Prostatic
Hyperplasia

INTRODUCTION
Surgical treatment for lower urinary tract
symptoms (LUTS) due to benign prostatic obstruction (BPO) is required in patients with certain indications or in the case of resistance to
medical management (1). Transurethral resection
of the prostate (TURP) still represents the gold
standard in the operative management of benign
prostatic hyperplasia (BPH) (2). However, TURP
is recognized as the main cause of urethral strictures in patients older than 45 years old (3).
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The incidence of urethral strictures after monopolar prostate resection varies between
2.2% and 9.8% (2). The main reason of urethral
stricture after TURP is still unclear. On the other
hand, it is well known that endoscopic instrumentation is one of the most common reasons
for strictures of bulbar urethra. The improper
urethral introduction of the resectescope, mucosal perforation related to the peno-scrotal angle
and monopolar current leakage due to insufficient resectoscope isolation are the possible mechanisms for urethral stricture (2). Additionally,
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some other factors like the resectoscope size, the type
and diameter of catheter, the duration of catheterization, resection time, patient age and urethral instrumentation have been investigated in relation to
urethral stricture (4).
To the best of the authors’ knowledge, there is no wide literature exploring the effect of resectoscope size on formation of urethral stricture
following TURP. In this study, we evaluated the
effect of resectoscope diameter on urethral stricture
after monopolar TURP.

ding physical examination with digital rectal examination, urine analysis, transrectal ultrasound
(TRUS) volume measurement of the prostate,
blood sample analysis including prostate-specific
antigen (PSA) level, Qmax, postvoid residual urine volume assessment (PVR), QoL assessment and
self assessment by IPSS. Both groups have been
compared according to PV, PSA, resection time,
IPSS and urethral stricture required intervention.

MATERIALS AND METHODS

All of the operations were performed by
two expert surgeons with over 10 years experience. TURP was performed using a standard technique; 26F continuous flow resectoscope (Karl Storz
GmbH & Co. KG, Tuttlingen, Germany) with mono-polar loop electrode was used for first group and
24F single flow resectoscope (Karl Storz GmbH &
Co. KG, Tuttlingen, Germany) with mono-polar
loop electrode was used for second group. TURP
was performed with the electrocautery system
(Valleylab Force FXTM, Boulder, CO, USA); the
settings for cutting and coagulation were 140
(Watt) W and 80 W, respectively. Resection was
performed using both resectoscopes; Resectisol®
(Eczacibasi-Baxter, Istanbul, Turkey) solution was
used as irrigation fluid during surgery. Postoperatively 22F three-way latex Foley catheter was
used in all patients and catheters were taken out
72 h after the operation.

Patient data
After the approval of the local ethical committee, medical records of 71 men who underwent
TURP were evaluated. The study was conducted in
two centers. The patients were categorized in one of
two groups according to the resectoscope size used
for TURP. Resectoscope diameter was 24 (French) F
in group 1 (n=35) or 26 F in group 2 (n=36).
A subject was eligible for enrollment in the
study if the following criteria were met: at least 45
years of age and with a clinical diagnosis of BPH;
prostate gland volume (PV) ≤80 mL; an International
Prostate Symptom Score (IPSS) ≥20; Quality of Life
(QoL) ≥3; maximal urinary flow rates (Qmax) below
15 mL/s; failed conservative medical therapy and
thus surgical treatment indication for TURP; normal
urinary bladder function.
Post-voiding residual urine volume >400
mL, indwelling urethral catheter prior to surgery,
history of prostate surgery, urethral stricture, bladder
stone, neurogenic bladder dysfunction and presence
or suspicion of prostate malignancy were the main
exclusion criteria of the study. In addition, specific
perioperative complications including urinary retention and symptomatic culture confirmed bacterial
urinary tract infection and patients with prolonged
catheterization time due to hematuria and operation
time >90 minutes were additional exclusion criteria
for the study. Also we have excluded the patients
with a diagnosis of meatal stricture prior to TURP.
Clinical Evaluation
All patients underwent a general and urological standard evaluation before surgery, inclu-

Surgical technique

Patients follow-up
The patients were reassessed at 3-month
intervals in the outpatient clinic. Urinalysis, uroflowmetry, and ultrasonographic measurement of
postvoid residual urine volume were performed.
In patients with a typical flow pattern of a stricture or peak flow less than 15 mL/s, a retrograde uretrogram was performed to exclude urethral
stricture. Furthermore, cystoscopy and internal
urethrotomy was performed in the presence of
urethral strictures.
Statistical analysis
Statistical analysis was performed using
the SPSS 15.0 software package (SPSS, Inc., Chi-
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cago, IL). The Kolmogorov-Smirnov normality
tests were used to determine if the data set was
well-modeled by a normal distribution. t test was
used for comparison of groups for examined variables and results were given as mean ± standard
deviation. Two proportions Z test were used for
bulbar and meatal proportions. A p-value of 0.05
or less was considered statistically significant.
RESULTS
A total of 71 patients were included in the
study. Patient related, operational and hospitalization characteristics of both groups are reported in
Table-1. There was no significant difference between the two groups in terms of age, PV, PSA, Qmax,
IPSS and PVR. The mean age was 64.2±8.6 (49-83)
years old for group 1 and 67.3±8.1 (48-85) years
old for group 2. Mean prostate volume was determined as 51.6±15.5 mL (24-80) mL in group 1 and
51.9±13.0 (30-80) mL in group 2. The mean operative time was 54.8±18.5 (25-90) minutes in group 1
and 56.19±16.9 (30-90) minutes in group 2.
All patients had at least 1 year of follow-up.
The improvements in the Qmax and PVR are illustrated in Table-2, and were comparable between the
two groups with no significant differences between them. The resection time and weight of resected
prostate tissue were similar for both groups (Table-2).
All cases had histopathology reported as BPH.

Urethral strictures were detected after six
months postoperatively. The patients with urethral
stricture following TURP in group 2 had a significantly lower Qmax compared with group 1 (Table-3).
Bulbar urethra and meatus strictures were
compared for both groups (Table-4). We have not
detected a significant difference among groups in
terms of meatal stricture. A statistically significant difference was determined among groups in
terms of bulbar stricture formation (p=0.018). All
of these patients needed a second intervention.
Reoperations consisted of visual urethrotomy in
five patients and external meatotomy in three patients. Repeated dilatation was performed in two
patients. In group 2, one patient required further
surgery for urethral stricture (perineal urethroplasty). Temporary stress incontinence did not occur in any patient postoperatively.
DISCUSSION
TURP is still considered the surgical gold
standard for the management of symptomatic
BPO in prostates between 30 and 80 cc (5). Urethral strictures in different locations are mentioned as the major late complication of monopolar
TURP (6). The type of the urethral catheter, length
of catheterization period, diameter of the resectoscope, duration of resection and patient related fac-

Table 1 - Preoperative baseline patients characteristics.
Parameter

24F (n=35)

26F (n=36)

p value

Age(years old)

64.2±8.6

67.3±8.1

0.130

PSA(ng/mL)

4.1±4.6

4.6±4.5

0.581

PV(mL)

51.6±15.5

51.9±13.0

0.907

IPSS

22.9±2.2

23.4±2.0

0.363

QoL

5.0±0.6

5.1±0.6

0.108

96.3±50.7

92.8±49.1

0.407

8.6±1.8

9.1±1.9

0.335

PVR (mL)
Qmax (mL/s)

Values are given as mean ± standard deviation.
PSA = prostate-specific antigen; PV = prostate gland volume; IPSS = International Prostate Symptom Score; QoL = quality of life; PVR = postvoid residual urine volume;
Qmax = maximum flow rate.
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Table 2 - Operational data and postoperative findings.
Parameter

24F (n=35)

26F (n=36)

p value

Resection time (min)

54.8±18.5

56.2±16.9

0.747

Resected prostate tissue(g)

26.5±6.9

27.3±7.0

0.645

1 month

19.1±4.6

16.9±5.9

0.087

3 month

18.1±5.8

17.7±5.6

0.920

12 month

19.3±5.2

18.8±5.1

0.940

1 month

45.7±15.9

45.0±16.2

0.250

3 month

38.9±10.5

37.9±12.2

0.401

12 month

32.0±14.2

30.7±13.5

0.230

Postoperative Qmax (mL/s)

Postoperative PVR (mL)

Values are given as mean ± standard deviation.
Qmax = maximum flow rate; PVR = postvoid residual urine volume

Table 3 - Qmax and PVR values of patients with uretral stricture following TURP.
Parameter

Qmax (mL/s)
PVR (mL)

Urethral strictures

p value

24F (n=3)

26F (n=5)

11.6±3.1

5.4±1.1

0.041

139.2±53.2

149.4±61.3

0.620

Values are given as mean ± standard deviation.
Qmax = maximum flow rate; PVR = postvoid residual urine volume.

Table 4 - Incidence of urethral stricture in the study groups.
Variables

N(%)

N(%)

p value*

24F

26F

Bulbar urethra

1 (2.9%)

4 (11.4%)

0.018

Meatal urethra

2 (5.7%)

1 (2.9%)

0.386

Total

3 (8.6%)

5 (%13.9)

0.619

* Z test.

tors such as age have been considered as risk factors
for the development of urethral stricture after TURP
(4,7,8). All of these variables were kept constant, in
order to investigate the possible effect of changes on
resectoscope diameter, for all patients. In our study,
the incidence of urethral stricture was determined

as 8.6% and 13.9% for groups 1 and 2, respectively.
These results are compatible with randomized controlled clinical studies (0.0% - 14.7%) (6). There was
no significant difference among groups in terms of
meatal stricture. The underlying reason for the slightly increase in meatal stricture incidence in group

747

ibju | Resectoscope size and Urethral stricture after TURP

1 may be related to the use of non-continuous resectoscope shaft. Performing TURP with such type
of resectoscope may cause increased meatal stricture incidence in relation with the reciprocation
of the shaft in the axial axis during bladder decompression.
Although the decrease in the incidence of
urethral strictures is an expected result of technological development, the diameter of instruments
remains an important factor for urethral stricture
formation. Despite the introduction of new technologies such as holmium laser, green light laser and bipolar TUR in daily urological practice,
the incidence of urethral stricture after TUR has
not changed significantly (6,9-12). Furthermore,
it has been observed that a higher incidence of
urethral stricture may occur following these new
techniques in comparison with monopolar TURP
(13-17). The usage of broader resectoscope shafts
is the common feature of the studies reporting higher urethral stricture incidence (11,15,16).
The clinical results of plasmakinetic resection of the prostate with 27 F resectoscope and
monopolar TURP with 26 F resectoscope have
been compared by Erturhan et al. Urethral injury
and meatal strictures were detected more often in
27 F group. These injuries have been correlated
with partial rupture of bulbo-membranous urethra
during first entrance (16).
In a prospective, randomized trial, Tefekli
et al. compared 27 F bipolar and 26 F monopolar
TURP and reported a statistically significant higher
urethral stricture rate in 27 F group. The authors suggested that the increase may be related with high-ablative energy use as well as large resectoscope
sheath use (15). In a prospective, non-randomized
study, Chen et al. have compared laser vaporization
and conventional TURP in terms of development of
urethral stricture and found significantly lower urethral stricture incidence in laser vaporization group.
However, the higher urethral stricture incidence in
TURP group was correlated with large-diameter
shaft use (23F vs. 26F) (11).
The studies indicating the increase of urethral stricture rate with the use of broader resectoscopes are not standardized in terms of the use
of different energy technologies and urethral catheter removal time. In our study, factors related

with development of urethral stricture such as the
energy type, urethral catheter type and length of
catheterization period were standardized.
In our study, bulbar stricture was significantly higher in 26 F group (p=0.018). The detection of bulbar strictures in penoscrotal angulation
zone, in both groups, supports the mucosal damage caused by the friction of the resectoscope shaft
and scar tissue formation due to submucosal fluid
leakage hypothesis (3).
The higher incidence of bulbar stricture in
26 F group indicates the importance of resectoscope diameter. However, there is still a need for
large scaled, prospective, randomized clinical studies with standard energy type and different resectoscope sizes.
Our limitations for current study include
the retrospective nature and relatively small sample size for study groups, the use of continuous-flow resectoscope in 26 F group and noncontinuous-flow resectoscope in 24 F group.
In conclusion, the use of small-diameter
resectoscope shafts may cause a reduction in the
incidence of uretral strictures in relation to urethral friction and mucosal damage. Thus, we can
cope better with this late complication of TURP.
We recommend the use of small-diameter resectoscope shaft during endo-urological interventions such as TURP.
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Objective: To compare our previously published new minimally access hydrocelectomy
versus Jaboulay’s procedure regarding operative outcome and patient’s satisfaction.
Materials and Methods: A total of 124 adult patients were divided into two groups:
A and B. Group A patients were subjected to conventional surgical hydrocelectomy
(Jaboulay’s procedure) and group B patients were subjected to the new minimal access hydrocelectomy. The primary endpoint of the study was recurrence defined as a
clinically detectable characteristic swelling in the scrotum and diagnosed by the two
surgeons and confirmed by ultrasound imaging study. The secondary endpoints were
postoperative hematoma, wound sepsis and persistent edema and hardening.
Results: The mean operative time in group B was 15.1±4.24 minutes and in group A
was 32.5±4.76 minutes (P≤0.02). The mean time to return to work was 8.5±2.1 (7-10)
days in group B while in group A was 12.5±3.53 (10-15) days (P=0.0001). The overall
complication rate in group B was 12.88% and in group A was 37%. The parameters
of the study were postoperative hematoma, degree of scrotal edema, wound infection,
patients’ satisfaction and recurrence.
Conclusion: Hydrocelectomy is considered the gold standard technique for the treatment of hydrocele and the minimally access maneuvers provide the best operative
outcomes regarding scrotal edema and hardening and patient’s satisfaction when compared to conventional eversion-excision hydrocelectomies.

Key words:
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[Subheading]; Testicular
Hydrocele

INTRODUCTION
Hydrocele is the most common benign scrotal swelling with estimated incidence as one percent
of the adult male population (1). A controversy exists
about the treatment of primary vaginal hydrocele.
Aspiration and sclerotherapy have been described;
however hydrocelectomy remains the treatment of
choice for the management of hydroceles (2). Aspiration and sclerotherapy with doxycycline seems
as effective and safe as nonsurgical treatment option for hydrocele where the success rate of a single
hydrocele aspiration and sclerotherapy procedure is
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claimed to have the same success rates involving
hydrocelectomy while avoiding the hospital expense and many other complications (3); other studies
reported lower success rate and less patient’s satisfaction than hydrocelectomy (4, 5). Hydrocelectomy
through eversion procedures for hydrocele may
cause postoperative discomfort, temporary limitation of normal activities and complications, such
as hematoma, infection, persistent swelling, chronic
pain and decreased fertility (6, 7). The author in the
present study compared his previously published
new minimally access hydrocelectomy (8) versus
Jaboulay’s procedure (9).
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Objectives
The aim of this prospective randomized
study was to compare the author’s previously
published new minimally access hydrocelectomy
versus Jaboulay’s eversion procedure in adult patients regarding operative outcome and patient’s
satisfaction.

2 x [Z(1-á/2) + Z(1-β)]2
∆2
N=62 patients

where z (1-a/2) and z (1-β) represent percentage
points of the normal distribution for statistical significance level (ά) at 0.05 value is 1.96 and power
(1-β) with accepted 95% positive rate is 1.6449,
where β, the false-negative rate . Δ represents the
standardized difference (i.e. the treatment difference divided by its standard deviation):

PATIENTS AND METHODS
Patients
A total of 124 adult patients, aged 18-56 years within the period April 2006 to October 2011,
with diagnosis of hydrocele were enrolled to this
prospective randomized study and divided into two
equal groups A and B. Group A (N=62) patients
were submitted to conventional surgical hydrocelectomy (Jaboulay’s procedure) while group B patients
(N=62) were submitted to the new minimal access
hydrocelectomy. All patients were subjected to either
conventional eversion or the new minimal access
hydrocelectomy as an ambulatory procedure with
general anesthesia or spinal analgesia. The cohort of
our patients represents adult males working in Port-Said free industrial zone, Port-Said, Egypt. Patients
came from more than 4 governorates; Port-Said, Ismailia, Sharkya and Kafr el-Sheikh.
Written consents were obtained from all patients before the study. The steps of both operative
interferences were explained to all patients. The local
ethics committee had approved all operative procedures. Ethical approval for this study was granted by
the ethical review committee under supervision of
the general director of Port-Fouad general hospital,
Port-Fouad, Port-Said, Egypt.

P¹-P²
Δ=---------------Σ x (1 - Σ)
Standardized difference

Δ=P¹-P²
Where Σ=---------------2

P¹ represents the overall complications of conventional surgical hydrocelectomy in previous studies=40% (5).
P² represents the overall complications of minimally access hydrocelectomy reported in previous
studies=17% (8).
Randomization
Randomization was performed prior to
study commencement as follows: Opaque envelopes were numbered sequentially from 1 to 124.
A computer-generated Table of random numbers
was used for group assignment; if the last digit of
the random number was from 0 to 4, assignment
was to Group A (conventional surgical hydrocelectomy), and if the last digit was from 5 to 9,
assignment was to Group B (minimally access
hydrocelectomy). The assignments were then placed into the opaque envelopes and the envelopes
sealed. As eligible participants were entered into
the trial, these envelopes were opened in sequential order to give each patient his random group
assignment. The envelopes were opened by the
operating surgeon after patient consent and just
prior to the surgery (10).

Sample size
In general, the overall complications rate
of conventional surgical hydrocelectomy in previous studies is about 40% (5) and those of minimally access hydrocelectomy is about 14% (8).
Calculation of the sample size included the number
of participants to be recruited for the study using
the mathematical equation. The authors used these
two equations to calculate the minimum number
required to reliably answer the research question.
Using the first equation (10), the number, N=62
patients for each group, was given by:
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Preoperative workup
The detailed history and full physical
examination of each patient were assessed. The
diagnosis was confirmed by fluctuation and trans-illumination. Laboratory investigations like hemoglobin, white blood cell count and urine routine
examination were done in all. Scrotal ultrasound
imaging was done in all patients.
The surgical techniques
Cephradine 1gm IV at the time of induction of anesthesia or just after the administration
of spinal anesthesia was given followed by another dose 2 h postoperatively. Patients were seen
in the second day and examined for scrotal edema
and hematoma. In all of group B patients, drains
were removed in the second day while in those
of group A drains were removed in the third day.
All the excised tissues were sent for pathological
examination to rule out any epididymal or vasal
structures in the specimen.
Jaboulay’s procedure: The testis was delivered through an incision in the scrotum, the
tunica was opened and everted and most of the
hydrocele sac was resected with electrocautery, leaving a reasonable cuff along the borders of the
testicle. Bleeding was controlled by a running suture closing the free edges of the hydrocele sac
and hemostasis was secured by the aid of electro-

Figure 1A - An operative photograph showing the length
of the scrotal skin incision, 2cm (it appears longer due to
stretch of the skin by the assistant).

cautery. Standard two-layer closure was used to
close the scrotum with small tube drain (9).
The new minimally access hydrocelectomy: A small scrotal incision 2cm long was done
and incision of the Dartos muscles in the same line
was done with electrocautery (Figures 1A and B).
The parietal tunica vaginalis (PTV) was grasped
and minimal blunt dissection was made by the aid
of the index finger and a small hole was made for
aspiration of hydrocele fluid (Figure-2A). Then a
disc of tissue was excised of the PTV about double of the skin incision dimension using electrocautery. The edge of the visceral surface tunica
vaginalis was sutured to the parietal layer of the
tunica vaginalis and then to the Dartos (Figure-2B) and all were sutured to scrotal skin in an
everted manner aiming to expose the visceral tunica toward scrotal skin (Figures 3A and B). If the
visceral surface of the tunica vaginalis is sutured
to the Dartos, eversion will be created. Then when
this everted structure is sutured to the scrotal skin,
it put in contact the sac with lymph-rich subcutaneous tissues. A drain was left in place and discharge was allowed at the same day (8).
End Points
The primary endpoint of the study was recurrence defined as a clinically detectable characteristic swelling in the scrotum and diagnosed by

Figure 1B - An operative photograph showing delivery of the
hydrocele sac through the small scrotal skin.

A

B
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Figure 2A - An operative photograph showing evacuation
of hydrocele fluid through a small hole made in the tunica
vaginalis.

Figure 2B - An operative photograph showing in situ excision
of the hydrocele sac using electrocautery.

A

B

Figure 3A - An operative photograph showing the
beginning of the eversion technique. Blue arrow points to
the visceral tunica vaginalis while the black one points to
the parietal tunica.

Figure 3B - An operative photograph showing completed
eversion technique by suturing of the edge of the tunica to
the Dartos and scrotal skin in an everted manner aiming to
expose the visceral tunica toward scrotal skin.

A

B

the two surgeons and confirmed by ultrasound
imaging study. The secondary endpoints were
postoperative hematoma, wound sepsis and persistent edema and hardening.

categorical variables. P value set at <0.05 for
significant results.

Statistical analysis

There was no statistical significant difference between the two groups regarding age, body
mass index, duration of symptoms and size of
hydroceles. Age ranged between 18–56 years with
a mean age of 37±11.4 years. Follow-up included
patients’ complaint, if any, clinical examination
and ultrasonography. The maximum follow-up

Data were entered and analyzed using
SPSS (Statistical Package for Social Sciences)
software program version 15.0 for analysis. Values were expressed as means±standard errors
of deviation. Student t test was used to compare

RESULTS

753

ibju | Minimally access versus conventional hydrocelectomy

period was 96 months and the minimum was 28
months with a mean value of 59.88±24.22 months.
None of our patients missed their follow-up program
because of the obligatory visit designed by the health organization of the company they work for.
The operative time in group B ranged between 12-18 minutes and the mean was 15.1±4.24 minutes and in group A ranged between 25-40 minutes
with mean value 32.5±4.76 minutes with significant
distribution (P≤0.02). The mean time of hospital stay
for group B was 13.48±6.38 hours with 10 hours as a
minimum and 30 hours as a maximum value, while
in group A was 21.19±11.65 hours with 12 hours as
a minimum and 48 hours as a maximum value but
this distribution was not significant (P≥0.05). Time
off from work was defined as the number of days
between the day of surgery and the first day a patient returned to work (10). The mean time to return
to work was 8.5±2.1 (7-10) days in group B while in
group A was 12.5±3.53 (10-15) days. The mean time
off from work in group B was 9±2.35 days and in
group A was 13.5±4. (P=0.0001).(Table-1).
We relied on the previously reported data
regarding our new minimally invasive hydrocelectomy (8) for the common postoperative findings:
postoperative hematoma, degree of scrotal edema,
wound infection, patients’ satisfaction and recurrence. The overall complication rate in group B was
12.88% and in group A was 37%.
Postoperative hematoma was not observed
in any of our patients in group B while mild hematoma treated by conservative measures was detected in three patients in group A (4.8%). Mild and
moderate scrotal edema usually subsided within a
few days postoperatively (7) while scrotal edema and
hardening was considered when pain and swelling
interfered with daily activities (11). The present study showed that scrotal edema was inevitable as we
observed that mild and moderate scrotal edema and

hardening occurred in all patients of both groups
with varying proportions. In group A, scrotal edema
and hardening represented the higher incidence while mild degree was the least form of scrotal edema. In
contrast, in group B mild and moderate degrees formed the majority of patients and scrotal edema and
hardening occurred only in three patients (P≤0.05).
Persistent edema and hardening were confined to
the ipsilateral hemiscrotum and required additional bed rest and anti-inflammatory agents. Mild to
moderate cellulitis was seen in four patients in both
groups A and B (6.45%). All our patients of group
B were completely satisfied with this new minimally invasive procedure by the end of second
postoperative week and all over the follow-up
periods and only three patients (4.83%) were unsatisfied due to scrotal hardening while in group
A, scrotal edema and hardening was observed in
24.2%. Disease recurrence was confirmed by two
treating surgeons and by the aid of US study. There was disease recurrence in one patient (1.6%) in
both groups A and B (Table-2).
DISCUSSION
Hydrocelectomy is considered the gold
standard technique for the treatment of hydrocele;
aspiration and sclerotherapy have fewer complications and the success rate and patient’s satisfaction are inferior to hydrocelectomy (8). Jaboulay’s
procedure for hydrocelectomy has satisfactory
rate of success but with less patient satisfaction
due to postoperative scrotal hardening (6, 9, 12).
Minimally access hydrocelectomy was performed
through fenestration of the tunica (8) and pull-through technique to remove large hydrocele
sacs through a small incision and with minimal
dissection (7). Our new minimally access technique of hydrocelectomy was previously published

Table1 - Mean operative time, hospital stay and time off from work in both groups.
Item
Operative time (minutes)
Hospital stay ( hours)
Time off from work ( days)

Group A

Group B

P value

32.5±4.76

15.1±4.24

≤0.02

21.19±11.65

13.48±6.38

≥0.05

13.5±4.

9±2.35

=0.0001
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Table 2 - Overall complication rate and patient’s satisfaction in both groups.
Item

Group A

Group B

P value

37%

12.88%

P≤0.05

3 (4.8%).

-

NS

Edema & hardening

15 (24.2%)

3 (4.8%).

P≤0.05

Wound sepsis

4 (6.45%)

4 (6.45%)

NS

95.2%

75.8%

P≤0.05

1 (1.6%)

1 (1.6%)

NS

Overall complications
Postoperative hematoma

Patient’s satisfaction
Recurrence
NS = nonsignificant.

(8). The hydrocele sac is treated through smaller
scrotal skin incision together with excision of
smaller disc of the hydrocele sac.
The mean operative time in our study was
longer in group A than group B with statistical
significant distribution because much time was
lost in partial excision of the sac as well as to
achieve haemostasis (6, 9, 12). Also, the time off
from work was longer for patients of group A than
group B with statistical significant distribution
and this came in concordance with published data
of same interest (4, 13).
The overall complication rate in group B
was lower than in group A and came in agreement
with other reports of previous studies of same interest (5-8). The overall incidence of postoperative complications is significantly lower among
patients with less operative trauma (14). In less
invasive techniques (7, 8) as well as our minimally
invasive maneuver, the overall complications rate
was inferior to those in eversion and excision
hydrocelectomy (5, 6, 15).
Postoperative haematoma and scrotal edema and hardening were observed with higher incidence in group A patients where there was more
tissue dissection than those in group B. Excision-eversion technique invites edema and hematoma
due excessive handling and wide dissection of the
hydrocele sac (5-7). In the current technique a disc
of the hydrocele sac is pulled and resected through a small scrotal incision with minimal dissection. So, the hematoma formation was not seen in
group B patients as well as patients of the in situ
techniques (6) while in conventional hydrocelectomy, the hematoma formation may reach up to
3.3% (4, 14).

In scrotal surgery, significant postoperative infection occurred in patients subjected to more
operative trauma and ranged from superficial surgical site infection, scrotal abscess formation and
pyocele (5, 7, 8) with a rate of incidence between
5-14% (16). In the present study, superficial surgical site infection confined to the scrotal skin as
mild to moderate cellulitis was detected in four
patients in both groups that needed additional
course of Cephradine orally (1gm 12/12hs).
Regarding recurrence, there was disease
recurrence in one patient (1.6%) in both groups
A and B, while others reported 1.3-7% recurrence
(8, 17).
The assessment of the patient’s satisfaction with the treatment procedure depends on
physician’s instructions for postoperative period,
the postoperative outcome, the follow-up period
and the success rate (18). Regarding the success
rate, it was reported that the level of satisfaction
was superior with hydrocelectomy when compared with sclerotherapy due to fewer incidence of
recurrence (4).
The most common complications following
scrotal surgery for hydrocele are persistent scrotal
swelling and hardening (6) while with minimally
access procedures (7, 8) as in the present study,
the scrotal swelling and hardening are much less
than the eversion-excision hydrocelectomy (6-8,
14) A total of 95.17% of our patients of group B
were completely satisfied with this new minimally
invasive procedure by the end of the second postoperative week and all over the follow-up periods
and only three patients (4.83%) were unsatisfied
due to scrotal hardening. In group A, 24.2% of
patients were unsatisfied.
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CONCLUSIONS

8.

Hydrocelectomy is considered the gold
standard technique for the treatment of hydrocele
and the minimally access maneuvers provide the
best operative outcome regarding scrotal edema
and hardening and patient’s satisfaction when
compared to conventional eversion-excision
hydrocelectomies.

9.
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Purpose: To investigate whether the semen quality of men undergoing conventional
semen analysis is deteriorating over time.
Materials and Methods: We analyzed and compared the sperm count, motility and
morphology of 2300 semen samples provided by males undergoing conventional seminal analysis, from years 2000 to 2002 and 2010 to 2012. The incidences of severe
oligozoospermia and azoospermia over time were also compared.
Results: A total of 764 sperm samples were analyzed in 2000-2002 and 1536 in 20102012. Over time, the mean sperm concentration/ml decreased significantly from 61.7
million in 2000-2002 to 26.7 million in 2010-2012 (R2=11.4%, p<0.001), the total sperm
concentration decreased significantly from 183.0 million to 82.8 million (R2=11.3%,
p<0.001), and the percentage of normal forms decreased significantly from 4.6% to
2.7% (R2=9.8%, p<0.001). The incidence of severe oligozoospermia significantly increased from 15.7% to 30.3% (OR: 1.09, p<0.001) and the incidence of azoospermia
increased from 4.9% to 8.5% (OR: 1.06, p=0.001).
Conclusions: This study demonstrated a significant time-related decline in semen quality of infertile patients. This finding might have implications on fertility and emphasizes the need for further studies addressing subject’s life-style in order to find
and reduce the causative agents. Future prospective and multicenter studies including
representative samples of the general population are needed to confirm whether semen
quality is really declining.

Key words:
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INTRODUCTION
During the past decades several studies
have focused on the investigation of seminal
quality. A meta-analysis of 61 studies found a
significant global decline in the average sperm
concentration from 113 to 66 million/ml among
men with no history of infertility, between 1938
and 1991 (1). The results of this meta-analysis,
showing that sperm density had declined globally by about 50% during the second half of the
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last century, attracted significant attention and
has been a matter of debate. Five years later, a
reanalysis of 56 studies confirmed a significant
decline in sperm density only in the United States and Europe (2). In an extended meta-analysis
of 101 studies, Swan et al. (3) confirmed a decline
in sperm density in the period from 1934 to 1996.
Since the publications of Carlson’s meta-analysis several laboratories have analyzed
their data retrospectively to study trends in their
own country and an intense scientiﬁc debate
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was initiated. Despite some studies have suggested that there has been a decline in sperm quality
(4-11) others found no significant decline in sperm
quality over time (12-19) (reviewed by Jouannet
et al. (20) and Merzenich et al. (21)).
A previous Brazilian study retrospectively
investigated the quality of donated semen samples and a decline in both sperm count and normal sperm morphology was observed (8). To our
knowledge, such an investigation has never been
conducted in Brazilian sub fertile couples attending an assisted fertilization center for conventional semen analysis. Therefore, the objective of this
study was to investigate if the seminal quality of
men undergoing conventional semen analysis is
deteriorating over time.
MATERIALS AND METHODS
Experimental design
This retrospective cohort study was performed in a private fertilization center. The sperm
count, motility and morphology of 2300 semen
samples originating from men undergoing conventional seminal analysis, from years 2000 to
2002 (n=764) and 2010 to 2012 (n=1536) were
analyzed. The characteristics from semen samples
collected from 2000-2002 were compared to those
from samples collected from 2010-2012. The incidences of azoospermia and severe oligozoospermia (sperm concentration <10x106/ml) were compared between the groups.
A written informed consent was obtained,
in which patients agreed to share the outcomes of
their own exams for research purposes, and the
study was approved by the local institutional review board.
Semen collection and analysis
All semen samples were collected in the
laboratory. After liquefaction for 30 minutes,
semen samples were evaluated for sperm count,
motility and morphology. The volume of the ejaculate was determined by aspirating the liquefied
sample into a graduated disposable pipette. Sperm
counting and motility assessment were performed
following the instructions of the counting chamber manufacturer (Makler counting chamber, Sefi

Medical Instruments, Haifa, Israel). The counting
chamber was heated at 37ºC in a heating stage
prior to use. The sample was homogenized, by
moving gently the container, and a volume of
3-5µL of semen sample was transferred to the
center of the chamber. Sperm count was performed in 10 squares of the chamber. The total sperm
count is the end concentration expressed as 106
spermatozoa/ml. Sperm motility was assessed in
100 random spermatozoa by characterizing them
as (i) grade A (rapid progressive motility), grade
B (progressive motility), grade C (non progressive
motility) and grade D (immotile) and the motility
was expressed as percentage. Sperm morphology was evaluated on air-dried smears, fixed and
stained by the quick-stain technique (Diff-Quick;
Quick-Panoptic, Amposta, Spain). A total of 200
sperm cells were characterized as morphologically
normal or abnormal and the final morphology
was expressed as percentage.
Statistical analysis
Data were expressed as mean±standard
deviation (SD) for continuous variables, and percentages were used for categorical variables. Mean
values were compared by Student’s t parametric
test or Mann-Whitney non-parametric test. Percentages were compared by the Chi-squared or Fisher exact test, only when the expected frequency
was five or lower. Linear regression analyses,
adjusted for male age and period of abstinence,
were used to investigate trends over time in sperm
count, motility, and normal morphology, giving
multiple coefficient of determination (R2) for each
model. Logistic regression, adjusted for male age
and period of abstinence, was used to investigate
trends over time in the incidence of severe oligozoospermia and azoospermia, giving odds ratios
(ORs), with 95% confidence intervals (CIs), as the
effect estimates. A p value of <0.05 was considered statistically significant. Data analysis was
conducted using MINITAB 16 Software.
RESULTS
A total of 764 sperm samples were analyzed
in 2000-2002 and 1536 in 2010-2012. Mean male
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age was 35.7±7.8 years. The general characteristics of sperm samples are shown in Table-1. The
comparison of semen sample characteristics between the two groups is shown in Table-2 and
Figure-1. Mean male age, days of abstinence and
progressive sperm motility were similar between
the 2000-2002 and 2010-2012 groups. Over time,
the mean sperm concentration/ml decreased significantly from 61.7 million in 2000-2002 to 26.7
million in 2010-2012 (R2=11.4%, p<0.001), the
total sperm concentration decreased significantly from 183.0 million to 82.8 million (R2=11.3%,
p<0.001), and the percentage of normal forms decreased significantly from 4.6% to 2.7%
(R2=9.8%, p<0.001). The incidence of severe oligozoospermia significantly increased from 15.7%

to 30.3% (OR: 1.09, p<0.001) and the incidence
of azoospermia increased from 4.9% to 8.5% (OR:
1.06, p=0.001) (Table-3).
DISCUSSION
Data presented in this study suggest that
the semen quality of Brazilian sub fertile men
seems to be deteriorating over time. Our results
showed statistically significant differences in the
seminal characteristics of the subjects analysed in
the time gap of 10 years, i.e., 2000-2002 and 20102012 most notably in the sperm concentration and
normal sperm morphology, favouring the period
time of 2000-2002. It is important to highlight
that during the study period, there were very little

Table 1 - General characteristics of analyzed semen samples (n=2300).
Variable

Mean

SD

Min

Max

Male age (y-old)

35.7

7.8

15.0

71.0

Days of abstinence

4.2

2.8

0.0

30.0

Semen sample volume (ml)

3.3

1.7

0.1

11.3

Sperm concentration/ml (million)

38.3

46.7

0.0

540.0

Total sperm concentration (million)

116.0

143.0

0.0

984.0

Progressive sperm motility (%)

36.9

18.9

0.0

84.0

Sperm morphology

3.4

2.9

0.0

16.0

values are mean ± SD, unless otherwise noticed. SD= standard deviation; Min= minimum; Max= maximum.

Table 2 - Comparison of semen sample characteristics between the groups.
Variable

2000-2002
(n=764)

2010-2012
(n=1536)

p-value

Male age (y-old)

35.0±8.6

35.3±8.1

0.318

Days of abstinence

4.2±3.1

4.2±2.7

0.777

Sperm sample volume (ml)

3.4±1.8

3.3±1.6

0.473

61.7±69.4

26.7±27.3

<0.001

183.0±197.0

82.8±89.5

<0.001

36.4±18.3

36.5±19.2

0.812

4.6

2.7

<0.001

114/726 (15.7)

426/1405 (30.3)

<0.001

38/764 (4.9)

131/1536 (8.5)

0.001

Sperm concentration/ml (million)
Total sperm concentration (million)
Progressive sperm motility (%)
Normal morphology (%)
Incidence of severe oligozoospermia (%)
Incidence of azoospermia (%)
values are mean±SD, unless otherwise noticed. SD: standard deviation.
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Figure 1 - Illustration of differences in semen characteristics.

changes in the techniques and personnel involved
in the analysis of semen. Technicians adhered to
strict quality control and the equipment used were
the same throughout the entire study period.
Our results support previous reports that
the sperm quality in human semen seems to be
globally declining. Glina et al. (8) found a decrease in sperm concentration in Brazilian donors
samples from 1992 to 2003. This investigation
was conducted in the same city as was the present study. Moreover, similar findings concerning
sperm concentration have been reported in Spanish (9, 22), Scottish (6, 23), French (11, 24, 25),
Norwegian (26, 27), Italian (5, 28, 29), Danish (4,
30), Belgian (31), German (10), Austrian (32), Greek (33), Israeli (34, 35), Tunisian (36) Chinese (37)
and Canadian (7) men. Conversely, many studies

failed to demonstrate a time-related decline in semen quality (12-19, 38-41).
In the present study we also observed that
sperm morphology has changed over time. This
is in agreement with previous studies (8, 13, 14,
25, 36). On the other hand, many studies failed
to demonstrate such association (22, 32, 42). It
has been suggested that this parameter may vary
over time depending on the classification criteria
adopted and evaluation experience (13). In fact, in
some studies the morphology was not investigated
due to high inter-observer variation (23, 35).
Recently, a recent systematic review from
Cocuzza and Esteves (43), concluded that there is
no enough evidence confirming a global decline in
semen parameters. Curiously, some studies observed
that semen quality has not declined nor remained
steady, but slightly increased in recent years (15, 42,
44-47). Nevertheless, follow-up studies are necessary
to investigate whether this finding is a real phenomenon or purely random variation. The discrepancy in
the results obtained in the studies may be explained
by selection criteria of volunteers or other confounding factors, such as the number of subjects included
in each study. It is noteworthy that the observed time
trend in semen quality might be an artifact, since the
methodological variances amongst studies might be
time-dependent (21).
The causes of the possible decreasing quality in male reproductive function remain to be
elucidated. It has been suggested that the increased frequency of male reproductive abnormalities
reflect adverse effects of environmental or lifestyle factors, such as occupational and environmental exposures, medications, and sexually transmitted diseases (48, 49). Indeed, the industrial

Table 3 - Regression analyses’ results for trends over time in semen quality.
Variable

R2 (%)

p value

Sperm concentration/ml

11.4

<0.001

Total sperm concentration

11.3

<0.001

Normal forms

9.8

<0.001

OR (CI)

p value

Severe oligozoospermia

1.09 (1.06–1.11)

<0.001

Azoospermia

1.06 (1.02–1.10)

0.001

Variable
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expansion and demanding agricultural activity of
South America, along with repeated disrespect for
environmental protection measures, are a risk to
human populations health (50). However, a recent
systematic review reported that there is no scientific evidence of a causative role for endocrine disruptors in the decline of semen quality (43).
Poor semen quality appears to be a common occurrence that is in agreement with the
growing need of assisted reproduction worldwide
(21). In the present study we observed an increase
in the incidence of severe oligozoospermia, which is in line with the observed decline in sperm
count, and azoospermia. It is known that azoospermia is common among the infertile population
and it has been suggested that its prevalence is
likely to increase in infertility clinics (51). Many
patients with azoospermia are thought to have a
contributing genetic cause. Therefore, there is a
concern regarding the risk of transmission of these abnormalities to offspring (52).
The potential drawbacks of this study are: (i)
semen analysis data were retrospectively reviewed;
and therefore, (ii) we were unable to collect information on potential confounders, including occupation of the subjects, smoking, food habits and level
of stress. Moreover, (iii) the inclusion of potential
sub fertile men attending an infertility center might
be a selection bias.
As suggested by Olsen and Rachootin (53),
a monitoring system could ensure that we have
a better understanding of developments over the
next years. One of the consequences of a possible
decline in sperm quality is the increase of infertile
couples (50).
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Purpose: RNA activation (RNAa) is a mechanism of gene activation triggered by promoter-targeted small double stranded RNAs (dsRNAs), also known as small activating
RNAs (saRNAs). Myogenic regulatory factor MyoD is regarded as the master activator
of myogenic differentiation cascade by binding to enhancer of muscle specific genes. Stress urinary incontinence (SUI) is a condition primarily resulted from urethral
sphincter deficiency. It is thus expected that by promoting differentiation of adipose-derived stem cells (ADSCs) into myoblasts by activating MyoD gene through RNAa
may offer benefits to SUI.
Materials and Methods: Rats ADSCs were isolated, proliferated in vitro, and identified
by flow cytometry. Purified ADSCs were then transfected with a MyoD saRNA or control transfected. Real-time polymerase chain reaction (RT-PCR) and western blotting
were used to detect MyoD mRNA and protein expression, respectively. Immunocytochemical staining was applied to determine the expression of desmin protein in transfected cells. Cell viability was measured by using CellTiter 96® AQueous One Solution Cell
Proliferation Assay kit.
Results: Transfection of a MyoD saRNA (dsMyoD) into ADSCs signiﬁcantly induced the
expression of MyoD at both the mRNA and protein levels, and inhibited cell proliferation. Desmin protein expression was detected in dsMyoD treated ADSCs 2 weeks later.
Conclusion: Our findings show that RNAa mediated overexpression of MyoD can promote transdifferentiation of ADSCs into myoblasts and may help treat stress urinary
incontinence (SUI)–a condition primarily resulted from urethral sphincter deficiency.

Key words:
RNA; MyoD Protein; Urinary
Bladder Neoplasms; Urinary
Incontinence, Stress; Desmin

INTRODUCTION
Small double stranded RNAs (dsRNAs) are
known to be able to induce sequence-specific genes expression by targeting gene promoter regions,
a phenomenon known as RNA activation (RNAa)
and thus named as small activating RNA (saRNAs)
(1). Li and colleagues have demonstrated that saRNAs could activate genes E-cadherin, p21WAF1/CIP1
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and VEGF expression in human cell lines (1). Our
previous study also confirmed that saRNA could elicit antitumor activity by triggering the expression
of p21WAF1/CIP1 in human bladder cancer cell lines (2).
Moreover, other groups have since reported similar
outcomes in human cells (3) and in other mammalian species as well (4, 5).
It is well known that RNA interference (RNAi)
is being actively pursued as therapeutics for many

764

ibju | dsRNA induces myogenic differentiation of rat ADSC

human diseases owing to its down-regulation of
a particular gene expression. However, some diseases, especially related to tissue degeneration or
damage, are often caused by decreased expression
of certain gene products involved in crucial physiological function (6). These defects are difficult
to be cured by RNAi and may be restored by RNAa.
Some urologic diseases involving kidney,
bladder and urethra are caused by specific tissue
damage (7-9). Especially, stress urinary incontinence (SUI) is a common disorder mainly resulted
from the support tissue deficiency, such as smooth muscle damage (10). Recent advances in tissue
engineering indicated that transurethral injection
of adipose-derived stem cells (ADSCs) could improve anatomic abnormality and symptoms of
SUI (11-13). Moreover, a small fraction of ADSCs
might differentiate into smooth muscle, but the
majority appeared to remain undifferentiated (12).
To enhance ADSCs myogenic differentiation may
further recover urethral function and ameliorate
SUI.
MyoD, a member of the myogenic regulatory factors (MRFs) family, is a basic helix-loop-helix DNA binding transcription factor and has
often been referred as the master regulator of
myogenesis (14, 15). The family has other three
members: Myf-5, Myogenin, and MRF-4. MRFs
have a critical property that they can convert
many cell types into myogenesis and MyoD shares
an overlapping function with myf-5 for generating muscle cell identity and activating myogenin (15). In addition, Kocaefe et al. have presented
that a terminally differentiated mature adipocyte
possessed the proliferative capacity which could
commit to a myogenic program by MyoD manipulated (16). Hereby, we picked MyoD as the specific
target for saRNAs.
In the present study, 5 specific dsRNA candidates targeting MyoD gene promoter were designed and transfected into rat ADSCs. We investigated the MyoD gene expression, ADSCs’ myogenic
differentiation and cell proliferation. Our results
show that a candidate dsMyoD-373 potently upregulated MyoD expression and induced rat ADSCs
differentiated into myoblasts. This method would
be useful in enhancing the therapeutic efficacy of
ADSCs for SUI.

MATERIALS AND METHODS
dsRNA design and synthesis
The candidates of dsRNAs were rationally
designed after 1 kilobase of the rat MyoD promoter sequences was scanned for saRNA target
sites, based on the rule as previously described
(1, 17). In addition, a dsRNA lacking significant
homology to all known rat sequences (dsControl)
was used as a non-specific control. The specific
sequences of dsControl were provided and all the
synthetic dsRNAs were manufactured by Ribo bio
(Guangzhou, China).
Rat ADSCs isolation and culture
Isolation, culture and passage of rat ADSCs
were performed as previously described (13). Briefly, rat adipose tissue was collected from inguinal
fat pad without muscle contamination. Adipose
tissue was washed extensively with phosphate buffered saline (PBS) (Gibco, California, USA) and
minced into small pieces, and then digested with
0.1% collagenase type I solution (Sigma, California, USA) at 37°C for 30 minutes. After filtered
through 200μm stainless steel mesh, the cells were
centrifuged and then resuspended in high-glucose
Dulbecco’s modified Eagle’s medium (HyClone
Inc., Massachusetts, USA) containing 10% fetal
bovine serum (Gibco, California, USA). Next, the
cells were incubated with 5% CO2 at 37ºC. After
24 hours, unattached cells and debris were removed, and fresh medium was added to the adherent
cells. Cells were passaged when they reached 80%
confluence. The animal experimental procedures
were approved by the Institutional Animal Care
and Use Committee (IACUC) of the Tongji Medical
College of Huazhong University of Science and
Technology.
Rat ADSCs identification
Cells of the fourth generation in logarithm growth phase were digested and cell density was adjusted to approximately 1×106/mL.
The cell suspension was analyzed by flow cytometry to detect ADSC-specific antigens. Antibodies used in the experiment included anti-CD31,
CD49, CD90, CD106 (BD biosciences, New Jersey, USA), CD34 (Santa Cruz, Texas, USA), CD45
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(AbD Serotec, North Carolina, USA), CD73 and
CD105 (Bioss, Beijing, China). The data was
analyzed using CellQuest software (BD Biosciences, New Jersey, USA).
dsRNA transfection
Immediately before transfection, ADSCs were
plated in 6-well plates with growth medium without
antibiotics (approximate 2.5×105 cells for each well).
Reverse transfection of dsRNAs was carried out using
LipofectamineTM RNAiMax (Invitrogen, California,
USA) according to the manufacturer’s instructions.
The final concentration of dsRNA of each well was
50nM. Additionally, dsRNA was replaced by MEM
in mock transfection. The medium containing transfection reagent was replaced by normal medium 8
hours later and then medium was changed daily. The
cells were harvested at certain time following transfection and subjected to scheduled experiments.
RNA extraction and real-time PCR analysis
Total cellular RNA from rat ADSCs was extracted by using Trizol reagent (Invitrogen, California, USA). Then, first-strand complementary DNA
(cDNA) was synthesized from 500ng of RNA according to the protocol provided by Takara reverse
transcription kit (Takara, Dalian, China). Real-time
quantitative PCR was performed on the Mx3000P
system (Stratagene, California, USA) using SYBR
Premix Ex TaqTM II (Takara, Dalian, China) according to the manufacturer’s instructions. The primers (Invitrogen, California, USA) for cDNAs were
used as follows: MyoD 5’-GGAGACATCCTCAAGCGATGC-3’ (F) and 5’-AGCACCTGGTAAATCGGATTG-3’ (R); GAPDH 5’-CCACCAACTGCTTAGCACC-3’ (F) and 5’-GCCAAATTCGTTGTCATACC-3’
(R). Amplification was performed under the following cycling conditions: an initial denaturation at
95ºC for 30 seconds, then 40 cycles of denaturation at 95ºC for 5 seconds, annealing at 55ºC for
30 seconds, and extending at 72ºC for 30 seconds.
Amplification of GAPDH was used to normalize
target gene’s expression level. All samples were
measured in triplicate.
Protein isolation and Western blot analysis
Total proteins were extracted from rat
ADSCs using NP40 lysis buffer supplemented with

protease inhibitor phenylmethanesulfonyl fluoride (PMSF) (Missouri, USA). The protein concentration was determined using a BCA protein assay (Beyotime, Shanghai, China). For each group,
50μg samples were taken, and subjected to 10%
sodium dodecyl sulfate polyacrylamide gel (SDS-PAGE) electrophoresis and then transferred to a
PVDF membrane. Membranes were blocked in 5%
nonfat dried milk. After several washes with washing buffer, the membranes were incubated with
the primary antibodies (mouse Anti-MyoD1 antibody) overnight at room temperature 4o C. The primary antibodies (monoclonal antibodies) were as
follows: (i) MyoD (1/400) (Abcam, Massachusetts,
China) and (ii) GAPDH (1/1000) (Boster, Wuhan,
China). The washed membranes were incubated
for 2 hours at room temperature with 5000-fold
diluted horseradish peroxidase (HRP)-conjugated
goat anti-mouse IgG antibody. After several washes, immunodetected proteins were visualized by
using enhanced chemiluminescence (ECL) (Thermo, Massachusetts, USA) assay kit. Optical density
from Western blotting assay was quantified with
BandScan 5.0 software.
Immunocytochemistry
Rat ADSCs transfected with dsRNAs for
7, 14, 21, and 28 days were subjected to immunocytochemical staining, respectively. The cells
were plated at a density of 1×104 cells/cm2 in coverslips which were placed in culture plates and
cultured overnight. The cells were fixed with 4%
paraformaldehyde for 15 minutes and permeated
for 10 minutes with 0.5% Triton X-100 diluted
with PBS. The endogenous peroxidase activity
was quenched with 3% hydrogen peroxidase in
methanol for 15 minutes. Then an antibody directed against rat desmin (Bioworld, Minnesota, USA)
at a dilution of 1:150 was added overnight at 4°C
followed by the polymer helper and polyperoxidase-anti-mouse/rabbit IgG (Boster, Wuhan, China)
incubated for 20 minutes. All incubations were
conducted at room temperature and slides were
rinsed three times for 3 minutes in PBS between
steps. Diaminobenzidine (DAB) acted as the chromogen. After counterstained with Harris hematoxylin, dehydrated with graded alcohols, bathed in
fresh xylene and covered with gummi, cells were
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visualized under a light and positivity for desmin in the cytosol were stained brown in different hues.
Cell growth/viability assay
Proliferation of cells was detected by the
CellTiter 96® AQueous One Solution Cell Proliferation Assay kit (Promega, Madison, USA). ADSCs
were seeded in a 96-well plate with cell density
of approximate 5000 cells per well. The dsRNAs
were transfected into cells at a final concentration of 50nM following reverse transfection.
The plates then were incubated for 5 days and
cell growth was measured at 5 points every 24
hours from day 1 to day 5 after transfection. At
each time point, culture medium of the 96-well
plates was replaced by 10μL CellTiter 96® AQueous
One Solution premixed with 100μL fresh medium. Followed by 2 hours incubation at 37°C,
absorbance was determined by an absorbance
reader (Thermo, Massachusetts, USA) at 490nm.
The reduction in viability of each group was expressed as a percentage of the mock group, which was considered to be 100% viable.
Statistical analysis
Data were statistically analyzed using
SPSS version 13.0 software (SPSS Inc., Chicago, IL, USA). All data are presented as
mean±standard deviation (SD) for three independent experiments. Differences among groups
were analyzed by student’s t tests. P values less
than 0.05 were considered statistically significant.
RESULTS
ADSCs morphology and surface antigens
After 2 days, the non-adherent cells were
rinsed off by changing the culture medium, and
a few cells adhered to culture flask. Initially,
adherent cells shape presented to be irregular,
short spindle-like or stellate. Afterwards, cells
gradually developed into uniformly spindle-like
throughout the bottom and began to proliferate rapidly. Moreover, the cells spread evenly
and showed less alteration in appearance after

passage 2. Flow cytometry analysis revealed
the cells had a high level of CD73 expression
(99.88%), CD90 (98.74%) and CD105 (5.89%),
but no significant expression of CD31 (6.64%),
CD34 (4.12%), CD45 (3.15%), CD49 (5.07%) or
CD106 (3.93%) (Figure-1). These results were similar to a previous study (18).
MyoD gene activation in rat ADSCs by
promoter targeted saRNA
Rat ADSCs were transfected with candidate
dsRNAs or dsControl at a concentration of 50nM, or
mock transfected for 72 hours, and the expression
of MyoD mRNA and protein was evaluated by Real-time PCR and Western blotting analysis, respectively. The outcomes indicated that a 21-nucleotide (nt)
dsRNA candidate targeting the MyoD gene promoter
at position-373 relative to the transcription start site
(dsMyoD-373) had the ability to activate MyoD expression (Figure-2A). The expression of MyoD was
significantly induced at mRNA level by 4.42-fold
(P<0.05) and 4.03-fold (P<0.05) compared to mock
and control transfection, respectively (Figure-2B).
To further confirm the induction at mRNA level, we
performed western blotting analysis, dsMyoD transfection led to a 3.39-fold (P<0.05) and 2.98-fold
(P<0.05) increase in protein expression compared
with mock and group control, respectively (Figure
2C and 2D).
Desmin protein expression of rat ADSCs
following transfection
As the muscle-specific member of intermediate filaments, cytoskeletal protein desmin
is expressed in all muscle tissues. And desmin is
known as one of the most important myogenic
markers (19). In this research, before transfection
of dsMyoD, desmin protein was not observed in
cytoplasm of ADSCs by immunocytochemistry
staining (data not shown). After 7 days of transfection, desmin protein expression was not detected in any groups. But at 14 days, it was detected
in dsMyoD group. After 21 days of transfection,
the cytoplasm stained positive significantly for
desmin protein, and this representation was even
more obvious at 28 days. However, desmin protein was never observed in Mock or dsControl
group (Figure-3).
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Figure 1 - Flow cytometry analysis of rat ADSCs. Cells were analyzed by flow cytometer after staining with PE-or FIFCconjugated antibodies against indicated cell surface proteins.

Figure 2 - MyoD gene expression induced by dsMyoD in ADSCs. (A) A schematic representation of the MyoD promoter, its
transcription start site and the location of the saRNA target. (B) Induction of MyoD mRNA expression. (C) Induction of MyoD protein
expression. GAPDH served as a loading control. (D) Densitometric analysis quantification of MyoD protein expression. Cells were
transfected with 50nM dsRNA for 72 hours. *P<0.05 versus dsControl transfected group and mock group.
A

B

C

D
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Figure 3 - Immunocytochemical analysis of desmin protein expression in ADSCs following transfection of dsMyoD at different
time points. ADSCs were mock transfected or transfected with the indicated dsRNAs at 50nM. Expressed cytoplasmic desmin
protein was stained brown in cell images. The magniﬁcation is×400.
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The saRNAs have a target size of 19 nt
with dTdT overhangs which is similar to classic
small interfere RNAs (siRNAs) (1). However, mismatches in regions outside the seed sequences are
tolerable and preserve partial RNAa activities (22).
The lasting period of RNAa was much longer than
RNAi (21, 23). The effect of RNAi can last for only
5-7 days, while RNAa can maintain effective for
nearly two weeks (1, 23). In the present study, the
cytoskeletal protein desmin exhibited persistent
expression after single transient transfection of
dsMyoD-373.
Previous studies had shown that ADSCs
can be induced to differentiate into myoblasts by
5-azacytidine and desmin protein were detected
positive 21 days after induction (11, 24). However, in present study, the desmin protein was detected at 2 weeks after transfection of dsMyoD,
and the expression gradually increased at 3 and
4 weeks. Moreover, ADSCs induced by 5-azacytidine recovered urethral function faster and more
significantly compared to no induction (11). Thus,
activation of myogenic regulatory factor MyoD
promoted ADSCs differentiation earlier and might
help to improve urethral function at a greater extent.
A variety of studies revealed that MyoD
contributed much to restore urethral sphincter by
periurethral injection of muscle precursor cells
or stem cells (25, 26). Moreover, Liu and colleagues reported that human urine-derived stem cells
could express myogenic markers (MyoD, myf-5
and desmin) at 4 weeks after subcutaneously implanted into nude mice, and this approach has a
crucial potential for correcting sphincter muscles
impairment of SUI (27). Interestingly, our data suggested that dsMyoD inhibited proliferation of rat
ADSCs during the process of myogenic differentiation. It has been reported that MyoD could trigger or induce other factor to initiate cell cycle exit
when it mediates cell differentiation (15).
The ADSCs applied in present study were
isolated from adult rat adipose tissue (13). Use of
ADSCs as our target cell is based on the following
considerations. Firstly, ADSCs are abundant in animal or human body and can be obtained with minimal invasion. Furthermore, ADSCs had the ability of
multipotent differentiation, long-term proliferation

Inhibition of rat ADSCs proliferation by
dsMyoD transfection
To quantitatively measure cell proliferation rate, we performed cell proliferation assays
with ADSCs following mock transfection or transfection with indicated dsRNA. As illustrated in Figure-4, cells transfected with dsMyoD exhibited
progressive retarded growth compared to mock
transfection or dsControl transfection. Meanwhile,
cells transfected with dsControl possessed similar
growth as mock transfected cells. By day 5, dsMyoD transfected cells exhibited a 25.4% (P<0.05)
reduction in viable cells compared to mock.

Figure 4 - MyoD saRNA inhibits proliferation of rat ADSCs.
Cells were transfected with 50nM of indicated dsRNA or
mock transfected. *P<0.05 versus mock transfection.

DISCUSSION
In this study we demonstrated dsMyoD-373
had the capacity to enhance MyoD gene expression
and induce ADSCs myogenic differentiation in vitro. Contrary to RNAi, RNAa is a fundamental and
promising discovery of dsRNAs which triggers gene
up-regulation by targeting promoter sequences originally identified in human cells (2, 20). Although its
underlying molecular mechanism remains elusive, it
is reasonable to believe that small RNA-mediated
gene regulation may have evolved to the capacity
to regulate gene expression both negatively and positively (21). In this regard, some muscle deficiency
related diseases resulted from insufficient expression
of functional gene can be cured.
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and self-renewal (28, 29). Finally, the process of
isolation, identification and culture of the cells
was easily performed. In summary, ADSCs acts as
an economic, applicable and feasible method for
tissue engineering and regenerative medicine.
The main limitation of our study is the lack
of evidence in vivo which would otherwise compare the difference between ADSCs and dsMyoD
treated ADSCs for the treatment of SUI in a rat
SUI model. Besides, it would be more persuasive
if similar results could be achieved in other cell
lineages, such as mature adipocytes.

2.

3.

4.

5.

CONCLUSIONS
Our findings showed that dsMyoD could
induce transcription factor MyoD expression in
rat ADSCs and promoted their differentiation
into myoblasts in vitro. Although the definite
mechanisms of RNAa remain unclear and numerous targets need to be screened so as to activate a particular promoter, RNAa may still offer a
promising approach as therapeutics for SUI by
activating MyoD.
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Purpose: This study aimed to investigate the protective effects of isolated and co-administration of vitamin E (VitE) and dexamethasone (DEX) on varicocele (VCL)-induced damages in testicular tissue.
Materials and Methods: Wistar rats were divided into five groups (n=6), including; control-sham, non-treated VCL-induced, VitE-treated VCL-induced (VitE, 150 mg/kg, orally),
DEX-administrated VCL-induced (DEX, 0.125 mg/kg, i.p.), VitE+DEX-received VCL-induced animals. The antioxidant status analyses, histopathological examinations, hormonal
assay and tissue levels of alkaline phosphatase (ALP) were analyzed. The germinal epithelium RNA damage and Leydig cells steroidogenesis were analyzed. Moreover, the Hsp70-2
protein expression was examined based on immunohistochemical and western blot analyses. The sperm parameters, DNA integrity and chromatin condensation were investigated.
Results: VitE and DEX in simultaneous form of administration significantly (P<0.05) down-regulated the tissue ALP level and attenuated the VCL-decreased GSH-px, SOD and
TAC levels and remarkably (P<0.05) down-regulated the testicular malondialdehyde (MDA)
and nitric oxide (NO) contents. The VCL-induced histopathological alterations significantly
(P<0.05) improved in VitE and DEX-administrated animals. The VitE and DEX co-administration reduced the VCL-increased RNA damage and elevated the Leydig cells steroidogenic
activity. The Hsp70-2 protein level completely (P<0.05) increased in VitE and DEX alone-and-simultaneous-administrated animals. Finally, the VitE and DEX could significantly
(P<0.05) improve the VCL-decreased semen quality and improved the sperm DNA integrity
and chromatin condensation.
Conclusion: Our data suggest that Vit E by up-regulating the antioxidant status and DEX
by reducing inflammation-dependent oxidative and nitrosative stresses could improve the
VCL-reduced Hsp70-2 chaperone expression and ultimately protected the testicular endocrine activities and promoted the spermatogenesis process.

Key words:
Varicocele, Hsp70-2 chaperone,
Nitrosative stress, Oxidative
stress, Inflammation,
Dexamethasone, Vitamin E

INTRODUCTION
Varicocele (VCL) is characterized by a progressive disorder which is defined by tortuosity of
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the pampiniform plexus veins. It has been reported that the VCL is more commonly found in the
left side, while it is able to exert bilateral impacts
(1, 2). Although there are several reports about
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the VCL pathophysiology, the exact mechanism
of impaired testicular function is not completely
understood. Elevated oxidative stress (3), germinal cells apoptosis (4), nitrosative stress (5) and
severe testicular inflammation (6) are reported for
reasons of infertility in VCL patients. The relation
between VCL-induced derangements associated
with down-regulated antioxidant capacity of the
testicular tissue and their correlations with venous
stasis-induced hypoxia have been established in
several reports (5,6). Beside different stresses,
the cytokines roles in steroidogenesis and over-expression of potent pro-inflammatory activators
have been previously reported for VCL patients
(7). Cytokines-induced polymorphonuclear cells
infiltration during VCL-induced inflammation is
known as the main cause of extracellular reactive
oxygen (ROS) increase (6, 8). Therefore, the positive correlation between VCL-reduced antioxidant
capacity and inflammation-induced ROS generation is not ignorable.
On the other hand, normal spermatogenesis largely depends on synthesis of several proteins in each type of special germ cell. Various
families of heat shock proteins (Hsp) as Hsp70
and Hsp90 display crucial developmental roles in
mammalian spermatogenesis (9, 10). It has been
shown that the expression of Hsp70 families increases in response to elevated temperature and
environmental stresses (11). Hassun Filho et al.
showed the essential role of Hsp90 in spermatogenesis and reported that mutation of Hsp90 in varicocele men results in impaired spermatogenesis
(12). In relation with this finding, the heat-dependent apoptosis is considered as one of important
reasons for germ cells degeneration in VCL-induced testes (4), which illustrates the role of
Hsp70 chaperones in regulating spermatogenesis.
The Spermatocyte-specific HSP70-2 is expressed
at high levels in pachytene spermatocytes during
the meiotic phase of spermatogenesis (13,14). The
current chaperone interacts in several cell-specific
pathways as assembling, folding, and refolding of
proteins, DNA damages recovery and participating
in specific RNA-binding proteins assembling (15,
16). The Hsp70-2 by promoting the suppression
of pro-inflammatory immune responses interacts
in various inflammatory reactions of reproductive

(16) and digestive systems (17). However, the role
of Hsp70-2 protein in VCL-induced inflammation
and oxidative stress remains unknown.
In light of these findings and considering
the regulatory role of Hsp70-2 in spermatogenesis, the current study was undertaken to evaluate
whether the co-administration of Dexamethasone
(DEX), as anti-inflammatory agent, and vitamin
E (VitE), as potent antioxidant, could prevent the
VCL-induced damages in testicular tissue. For this
purpose the testicular tissue total antioxidant capacity (TAC), tissue malondialdehyde (MDA) content, biochemical changes of superoxide dismutase
(SOD), glutathione peroxidase (GSH-Px) in testicular tissue, the nitric oxide (NO), the histological
features for germinal cells RNA damage, Leydig
cells bioesteroid activities and sperm parameters
were analyzed. Moreover, the protective effect
of VitE and DEX on VCL-induced alterations in
Hsp70-2 chaperone expression was evaluated as
well. Moreover, this study was aimed to uncover
their protective effect on sperm parameters.
METHODS AND MATERIALS
Animals
Thirty mature male Wistar rats, 10 weeks
old and weighing between 180 to 200 g were used.
The rats were obtained from the Animal House of
Faculty of Veterinary Medicine, Urmia University
(Iran) and were acclimatized in an environmentally controlled room (temperature, 20-22°C with
12h light/12h dark). Food and water were given
ad libitum. In this study all experiments were in
accordance with the Urmia University guidelines
for research on laboratory animals.
Varicocele induction
In test groups left varicocele was induced
as previously reported by Sofikitis and Miyagawa
(18). In brief, following induction of anesthesia
with ketamine 5% (Razak, Iran), 40 mg kg-1, i.p.
and xylazine 2% (Trritau, Germany) 5 mg kg-1,
i.p., a 2 cm median incision was performed and
the diameter of left renal vein was reduced to 1
mm; the left renal vein ligation was performed
medial to the junction of the adrenal and spermatic veins. Then the anastomotic branch between
the left testicular vein and the left common iliac
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vein was ligated by 0-4 silk suture. The animals in
control-sham group were anesthetized and only
underwent to a simple laparotomy and no vein
ligation was performed on these animals.
Experiment design and administration of compounds
Following one-week of acclimatization,
the animals were assigned into five groups (n=6)
including control-sham and test groups. A vehicle
dose of 0.5 mL of saline (0.85% w/v) was administered to control-sham group by oral gavages and
intraperitoneal route (n=3 for each route of administration). Following one week after VCL induction the test group was subdivided into 4 groups:
a) Non-treated VCL-induced group.
b) Vitamin E-received VCL-induced group;
animals in this group received 150mg/kg-1b.
wt. of VitE (Sigma Chemical Co. st Louis MO),
by oral gavages (19).
c) DEX-administrated VCL-induced group;
the DEX was administrated at the dose of
0.125mg/kg-1/day, intraperitoneally (20).
d) DEX and VitE-received VCL-induced
group.
Testicular weight determination
Following 60 days, the animals were weighted for total body weight and the left testes
were dissected out and weighted on a Mattler Basbal scale (Delta Range, Tokyo). The total testicular
weight gains of left testes on total body weight
gains were evaluated in all animals.
Histological analyses
The left testicular tissues were dissected
out and washed with normal saline. Half of the
tissues were fixed in Bouin’s fixative for histological investigations and subsequently embedded
in paraffin. Sections (5-6μm) were stained with
Iron-Weigert (PajoheshAsia, Iran) for detection of
germinal cell nuclei in the testis. The histological slides were analyzed under light microscope
at two magnifications (×400 and ×1000). Analysis of the diameter of seminiferous tubules was
done with calibrated lens. In brief, the average of the small and big diameter of each tubule

was calculated using the formula magnification
smalldiameter x lagerdiameter x magnification . The tubular differentiation (TDI) and repopulation (RI)
indices were evaluated in 20 sections of each
sample. The results for percentage of tubules with
positive TDI and RI were reported.
Fluorescent analyses for RNA damage
The RNA damage was assessed using the
Acridine-orange NO dye (Sigma Aldrich, Germany)
according to von Bertalanffy and Bickis method
(21). In brief, the testes were washed out with ether
alcohol and cut by cryostat (8µm). The prepared
sections were fixed by different degrees of alcohol
(ethanol) for 15 minutes. Then the sections were
briefly rinsed in acetic acid, 1% aqueous, followed
by washing in distilled water. The specimens then
were stained with acridine-orange for 3 minutes
and distained in phosphate buffer, followed by fluorescent colors differentiation in calcium chloride.
The degenerated cells were characterized by loss of
RNA and/or with faint red stained RNA. The normal
cells manifested with bright red RNA at the apex of
the nucleolus. In order to reduce the bias problems for staining density and for better evaluation of
the RNA damage, 20 sections for each sample were
investigated. The percentage of tubules with RNA
damage was reported for all groups.
Assessment of Leydig cells steroid activity and
serum level of testosterone
The Leydig cells biosteroid activity was
investigated using commercially available kit for
fluorescent assay of intracytoplasmic steroid droplets, Pajoheshasia (FLP, IUO100). In brief; the frozen section prepared slides were dehydrated and
stained with hematoxylin. The slides were washed
with running water for 3-5 minutes and stained
with special fluorescent dye (FITC-conjugated1-anilinonaphthalene-8-sulphonate) for steroids and
rinsed in distilled water. After rinsing, the slides
were dehydrated in 95 and absolute isopropanol
and mounted in Harleco fluorescent mountant.
Evaluating serum level of testosterone
In order to evaluate the serum level of
testosterone the blood samples were collected directly from heart and serum samples were prepa-
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red by centrifugation (3000 g for 5 min), and the
serum level of testosterone was assessed using a
commercial kit for competitive chemiluminescent
immunoassay (PishtazTeb, Iran).
Immunohistochemcal analyses for Hsp70-2
Tissue section slides were heated at 60°C
for approximately 25 min in a hot air oven (Venti cell, MMM, Einrichtungen, Germany). The tissue sections were deparaffinized in xylene and
rehydrated using an alcohol gradient. The antigen
retrieval process was performed in 10 mM sodium
citrate buffer. Immunohistochemical staining was
conducted according to the manufacturer’s protocol (Biocare, USA). Briefly, endogenous peroxidase was blocked in a peroxidase blocking solution
(0.03% hydrogen peroxide containing sodium azide) for 5 min. Tissue sections were washed gently
with washing buffer and subsequently incubated
with Hsp70 (1:500) biotinylated primary antibodies for 15 min. The sections were rinsed gently
with washing buffer and placed in a buffer bath.
The slides were then placed in a humidified chamber with a sufficient amount of streptavidin - HRP
(streptavidin conjugated to horseradish peroxidase
in phosphate-buffered saline (PBS) containing an
anti-microbial agent). The slides were incubated
for 15 min. Subsequently, the tissue sections were
rinsed gently in washing buffer and placed in a
buffer bath. The AEC chromogen was added to the
tissue sections and incubated for 5 min, followed
by washing and counterstaining with hematoxylin
for 5 sec. The sections were then dipped in weak
ammonia (0.037 M/L) 10 times, rinsed with distilled water and cover slipped. Positive immunohistochemical staining was observed as brown stains
under a light microscope.
Western blot analysis for Hsp70-2
Western blot analysis was performed with
a mouse monoclonal antibody specific for hsp70
(C92F3A-5; Stress Gen, Victoria, BC, Canada). The
testicular tissues were immediately frozen in liquid nitrogen, homogenized, and centrifuged. After determination of protein concentration with
the bicinchoninic acid method, 100 mg of proteins
in each sample was loaded onto a 7.5% SDS-PAGE
system. The blots were transferred onto a PVDF

membrane (Bio-Rad Laboratories, Richmond,
CA) and incubated in Tris-buffered saline-Tween
20 (20.0 mM Tris-HCl, pH 7.5, 150.0 mM NaCl,
0.05% Tween 20) containing 2% skim milk to block nonspecific binding sites. The membrane was
immune-reacted with a 1:5,000 dilution of MA3009. Nitro blue tetrazolium and 5-bromo-4-chloro-3-indolyl phosphate were used as substrates for
visualization of the reaction product. The degree
of HSP70 expression was semi-quantitatively evaluated with computed densitometry (NIH Image;
Macintosh; Apple Computers, Cupertino, CA).
Determination of tissue malondialdehyde (MDA),
SOD, GSH-Px and TAC
For the biochemical evaluation of oxidant-antioxidant system, the testicular tissue was washed 3 times with 0.9% NaCl solution and 1.15%
KCl was liquidified to amount of 9 ml for each
tissue. The homogenate of the tissues was prepared with the teflon end on homogenizator (Elvenjempotter, Newton CT) and were centrifuged at
4000 rpm. The MDA content was measured using
the thiobarbituric acid (TBA) reaction as described
previously. The tissue SOD and GSH-pxactivities
were evaluated using the measurement kits of
RAN-SOD and RANSOL (Rondaxlab., Crumlin, BT
29, UK). We assessed the tissue TAC status based
on the ferric reduction antioxidant power (FRAP)
assay (22, 23). The protein level was estimated by
the method of Lowry et al. (23).
Nitric oxide determination
As the direct measurement of nitric oxide (NO) in biological specimens is very difficult,
the testicular tissue nitrite (NO2) was estimated
as an index of NO production. The method for
testis nitrite and nitrate levels was based on the
Griess reaction (24). In brief; the samples were
deproteinized with Somogyl reagent. Total nitrite
(nitrite+nitrate) was measured after conversion of
nitrate to nitrite by copporized cadmium granules by a spectrophotometer at 545 nm (Ultraspec
Plus, Pharmacia LKB Biochrom Ltd, England). A
standard curve was established with a set of serial dilutions (10-8 to 10-3mol/L) of sodium nitrite.
Linear regression was done using the peak area
from nitrite standard. The resulting equation then
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was used to calculate the unknown sample concentrations. Finally, the results were expressed as
nanomole per gram of testis protein.
Analyzing epididymal sperm content and motility
The epididymis tissue was separated from
the testicles under a 40-time magnification provided (by a stereo zoom microscope model TL2,
Olympus Co., Tokyo, Japan). After separating the
epididymis into three segments of caput, corpus
and cauda, the epididymal cauda was trimmed
and the content was added to 5 mL pre-warmed
Hams F10 medium. After 20 min (incubating in
CO2 incubator, LEEC, England) the epididymal
tissue was separated from the released spermatozoa. The sperm count was performed according
to standard hemocytometric method as described
previously by Pant and Srivastava, 2003 (25).
In order to evaluate the sperm motility, the
WHO [1999] standard method for manual examination of sperm motility was used (26). Briefly;
the sperm samples were diluted (1:8) in Ham’s F10
before examination. A 20μL of sperm sample was
placed on sperm examination area and examined
by 10× magnification loop. Only the motile sperm
with forward progression counted within 10 boxes
were recorded. Finally, motility was evaluated based on the following equation:

temperature. The smears were fixed in 3% buffered glutaraldehyde in 0.2 M phosphate buffer (pH
7.2) for 30 min. Slides were then stained with 5%
aqueous aniline blue mixed with 4% acetic acid
(pH 3.5) for 5 min and then 100 sperm cells per
slide were evaluated and the percentage of unstained sperm heads was calculated. The unstained
sperms were considered as sperms with condensed chromatin and the completely stained sperms
were marked as uncondensed chromatin. Finally
the percentages of sperms with condensed chromatin were reported.
Assessment of tissue alkaline phosphatase (ALP)
In order to evaluate the tissue levels of
ALP the tissue was homogenized as previously
described. Then, the tissue level of ALP was measured using the commercially available standard
kit (ALP, 744, Man Inc. Tehran, Iran) according to
manufacturer’s introduction.
Statistical analyses
The statistical analyses were performed on
all numerical data by using two-way ANOVA and
using SPSS software version 13.0. All values were
expressed as the mean ± SD. P<0.05 was considered to be statistically significant.
RESULTS

[Motility (%) = motile sperm/motile+non-motile sperm] × 100.

Evaluating sperm DNA damage and chromatin
condensation
In order to evaluate the DNA double strand
breaks the acridine orange staining kit (Poly
Scientific R &D Crop, New York, USA) was used
and analyzed by Epi-fluorescent microscope (Model GS7, Nikon co., Japan). The sperms with red
and/or yellow fluorescent stained nucleus were
considered as sperms with single strand DNA and
the sperms with light green stained nucleus were
marked as sperms with double strand DNA. The
percentages of sperms with double strand DNA
were reported.
The aniline-blue staining was performed
in order to evaluate sperm chromatin condensation. Briefly; 5μL of the prepared spermatozoa
were smeared, and allowed to dry in laboratory

General characteristics of treated and non-treated animals
After 60 days, the total body weight of the
animals did not changed in all treated and non-treated VCL-induced groups in comparison to control-sham group. The testicular to body weight ratio
remarkably declined in VCL-induced animals versus the treated and control-sham groups (Figures
1-A,B). The serum level of testosterone significantly (P<0.05) declined in non-treated VCL-induced
group compared to control-sham, while the DEX
and VitE-alone and simultaneous administration
significantly (P<0.05) improved the testosterone level. Accordingly, the animals in DEX+VitE-treated
group showed the highest level of testosterone versus other test groups (Figure 1-C). Comparing the
serum level of alkaline phosphatase (ALP) between
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Figure 1 - Effect of VitE (150mg/kg) and DEX (0.125mg/kg) on (A) VCL-reduced testicular weight (TW) to body weight (BW)
ratio; (B) VCL-decreased body weight; (C) VCL-declined testicular level of ALP; and (D) VCL-decreased serum level of
testosterone; the VitE and DEX co-administration managed to significantly (P<0.05) recover the VCL-induced derangements.

A

B

D

C

All data are given as Mean±SD (n=6). a,b,c,d: present the significant differences (P<0.05) between differently marked data.

all groups showed that the tissue level of ALP significantly (P<0.05) increased in non-treated VCL-induced groups in comparison to control-sham
animals. Meanwhile, the DEX and VitE administration significantly declined the tissue level of
ALP (Figure 1-D).
DEX and VitE simultaneous administration reversed the VCL-induced histological damages
The histological analyses revealed a normal structure in the testis of the control-sham animals. While the non-treated VCL-induced animals
manifested with arrested spermatogenesis, nega-

tive TDI, RI and severe edema in the interstitial
connective tissue. In contrast, the DEX and VitE-administrated animals showed improved spermatogenesis, reduced percentage of tubules with
negative TDI, RI, remarkably reduced edema and
most importantly decreased mononuclear immune
cells infiltration (Figures 2 A-F). The data for morphometric analyses are presented in Table-1.
DEX and VitE declined the VCL-increased RNA
damage
The fluorescent analyze was performed to
examine the RNA damage in germinal cells. The
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Figure 2 - Photomicrograph of rat testes. (A) Control-sham group: normal germinal epithelium with no edematous connective
tissue; (B) VCL-induced group: testicular tissue represented with severe edema (E) in connective tissue and remarkable
immune cells infiltration in interstitial tissue; (C) VitE-administrated group: the protected seminiferous tubules with positive
TDI and RI are observed, while the edematous interstitial tissue (E) is remained unchanged; (D) DEX received group: note
decreased edema and down regulated immune cells infiltration. The seminiferous tubules are presented with normal TDI
and RI; (E) VitE+DEX-administrated group: the edema and immune cells infiltration significantly reduced versus figures D and
E, and the tubules are presented close to normal; and (F) Higher magnification from interstitial tissue of non-treated VCLinduced testis: note mononuclear immune cell (head arrow) infiltration in edematous tissue and hypertrophied leydig cells
(arrow) distribution. Iron-Weigert staining technique (×400).

A

B

C

D

E

F
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Table 1 - Summary of histological analyses; all data are given as Mean±SD (n=6).
T.D (µm)

G.E.H (µm)

G.E.D (%)

RI (%)

TDI (%)

Control-sham

387.43±18.80a

201.10±13.91b

280.41±16.00c

276.15±12.28c

331.11±17.93d

VCL

271.44±20.11a

134.22±15.51b

186.71±23.77c,e

176.51±16.41c

221.44±14.00d,e

VCL+E

3.44±1.33a

57.32±8.81b

21.15±5.90c,e

25.10±2.55c

12.41±3.60d,e

VCL+DEX

7.89±1.11a

56.66±6.21b

38.91±1.86c

30.43±2.90c

19.11±3.23d

VCL+E+DEX

9.36±1.23a

62.41±7.84b

35.52±4.11c

37.12±5.71c

22.21±4.55d

Average of histomorphometric analyses for mean percentage of tubular depletion (T.D), germinal epithelium height (G.E.H) mean percentage of tubules with germinal epithelium
dissociation (G.E.D), mean percentage of seminiferous tubules with negative tubular differentiation (TDI) and repopulation indexes (RI).
Note: E: vitamin E (150mg/kg), DEX: dexamethasone (0.125mg/kg), VCL: varicocele.
a,b,c,d,e
: indicate significant differences (P<0.05) between marked data in same row.

pathological effect of VCL after 60 days resulted
in severe RNA damage in all germinal epithelium
layers, which was characterized with faint red fluorescent appearance (Figures 3 A-E). The percentage of tubules with RNA damage in non-treated
VCL groups was significantly (P<0.05) higher than
that of control-sham. Unlike the VCL-induced testes, the DEX and VitE alone-and- simultaneously
treated animals exhibited lower percentage of tubules with degenerated RNA (Figure 4-A).
DEX and VitE co-administration inhibited VCL-induced impact on Leydig cells
The Leydig cells distribution (per one mm2
of the connective tissue) significantly (P<0.05) decreased in VCL group (18.75±3.41) compared to
control-sham (35.62±6.42). Meanwhile, the DEX
alone (26.41±4.16), VitE alone (29.31±4.32) and
DEX+VitE-simultaneous-treated
(31.22±1.28)
groups revealed with remarkably (P<0.05) higher Leydig cells distribution. On the other hand,
DEX+VitE-treated group showed significantly
(P<0.05) higher percentage of Leydig cells with
steroidogenic activities compared to non-treated
VCL-induced animals (Figures 5 A-F). Moreover,
the percentage of hypertrophied Leydig cells significantly (P<0.05) elevated in non-treated VCL
animals versus the treated groups. In contrast, the
animals in DEX+VitE group exhibited the lowest
percentage of hypertrophied Leydig cells (Table-2).

DEX and VitE simultaneous administration regulated the VCL-reduced Hsp70-2 expression in testis
Immunohistochemical analysis was performed to evaluate the Hsp70-2 expression in
different layers of germinal epithelium. Observation demonstrated that the Hsp70-2 chaperone expression significantly (P<0.05) decreased in non-treated VCL-induced testes. In contrast, the DEX
and VitE regulated the HSP70-2 expression after
60 days (Figures 6 A-F). The western blot analyses confirmed the immunohistochemical examination. Accordingly, the animals in DEX+VitE-treated group exhibited significantly (P<0.05)
higher HSP70-2 protein intensity compared to
non-treated VCL, DEX and VitE-alone administrated groups. More statistical analyses revealed that
there was a positive correlation between decreased
HSp70-2 expression with decreased total protein
content and the percentage of tubules with damaged RNA (Figures 7 A,B and Figures 4-B,C,D).
DEX and VitE elevated VCL-reduced TAC, GSH-px,
SOD and reduced the VCL-increased MDA level
The testicular levels of TAC, GSH-px and
SOD were measured in different groups. The non-treated VCL group presented significant (P<0.05)
decrease in testicular TAC, GSH-px and SOD levels in comparison to control-sham animals.
While the DEX and VitE-administrated groups
remarkably up-regulated the GSH-px and SOD
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Figure 3 - Fluorescent photomicrograph of testes. (A) control-sham group: the germinal cells in different layers are presented
with remarkably higher normal mRNA levels (arrow); (B) VCL induced group: severe RNA damage has been marked with faint
yellowish red appearance (arrow); (C) VitE-treated; (D) testosterone-received; (E) VitE+testosterone-administrated groups;
simultaneous administration of VitE and testosterone remarkably inhibited mRNA damage (arrows). Fluorescent staining for
mRNA (×400).

A

B

D

C

D

contents associated with testicular TAC level.
Moreover, the DEX+VitE-administration significantly (P<0.05) declined the VCL-elevated
MDA content (Table-3).

DEX and VitE protected the VCL-induced damages in sperm parameters
The non-treated VCL-induced animals showed a significant (P<0.05) decrease in sperm count
compared to control-sham and treated groups.
Fluorescent staining for DNA damage indicated
that VCL-induced sperm damage shown in Figure 9-A was significantly ameliorated by DEX and
VitE administration (P<0.05). The aniline-blue staining for sperm chromatin condensation revealed
that the animals in DEX+VitE-administrated group
(76.50±3.41) exhibited significantly (P<0.05) higher
percentage of sperms with nuclear maturity in comparison to non-treated VCL-induced (52.75±4.99),
DEX alone-administrated (63.00±2.94) and VitE
alone-received (66.50±3.06) groups. No changes in

Effects of DEX and VitE on VCL-induced nitrosative stress
Biochemical observations demonstrated
that VCL resulted in severe elevating of NO in
testicular tissue versus control-sham group. Meanwhile, the treated animals exhibited significantly (P<0.05) reduced levels of NO in testicular
tissue. Accordingly, the animals in DEX+Vit E-simultaneous-administrated group showed the
lowest NO content compared to DEX and VitE
alone-administrated animals (Figure-8).
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Figure 4 - Effect of VitE (150mg/kg) and DEX (0.125mg/kg) on (A) VCL-increased percentage of tubules with damaged RNA,
Vit E and DEX significantly (P<0.05) reduced the VCL-increased RNA damage; (B) Positive correlation between intensity of
Hsp70-2 and percentage of tubules with RNA damage in germinal cells (r2 =0.876, P<0.05); (C) Effect of VitE and DEX on
testicular total protein level, simultaneous administration of DEX and VitE significantly (P<0.05) elevated testicular protein
level; and (D) Positive correlation between intensity of Hsp70-2 with testicular total protein level (r2 = 0.941, P<0.05).
A

B

D
C

All data are given as Mean±SD (n=6). a,b,c,d: present the significant differences between differently marked data.

sperm count and chromatin condensation were observed in control-sham group (Figure 9-B). The
sperm viability remarkably (P<0.05) decreased
in non-treated VCL-induced animals, while the
co-administration of DEX and VitE elevated the
sperm viability after 60 days (Figures 9 C,D).
Similar to other sperm parameters, the treated
animals illustrated with significant (P<0.05) ele-

vation in sperm motility versus the non-treated
ones. The data for sperm parameters are presented in Table-4.
DISCUSSION
This study reports for the first time that
the simultaneous administration of VitE and DEX
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Figure 5 - Fluorescent photomicrograph for leydig cells estroidogenesis. (A) Control-sham group: the leydig cells are marked
with intensive intacytoplasmic steroid (arrow), (B) Non-treated VCL group: the leydig cells are presented with faint steroidogenic
activity; (C) VitE-received group: the VitE improved the steroidogenic activity of leydig cells versus non-treated VCL-induced
testis (arrows); (D) DEX-treated; (E) VityE+DEX-administrated group: note the improved steroidogenesis in these groups, which
leydig cells are presented close to normal in control-sham testis. Fluorescent staining for leydig cells steroidogenesis (×400);
and (F) Effect of Vit E (150 mg/kg) and DEX (0.125mg/kg) on VCL-decreased percentage of leydig cells with steroidogenic
activity, the VitE and DEX co-administration remarkably (P<0.05) improved leydig cells endocrine activity.

A

B

C

D

E

All data are given as Mean±SD (n=6). a,b,c,d: present the significant differences (P<0.05) between differently marked data.

is able to protect the testicular tissue and the
sperm parameters against the VCL-induced damages via up-regulating the Hsp70-2 expression.
The ameliorative effects of these two compounds
were shown in the VCL-induced nitrosative and
oxidative stresses, testicular endocrine activities,
histopathological changes and RNA damage. There are different clinical reports in which varicocelectomy have been identified as an appropriate
method in order to treat infertility (27, 28). On the

other hand, some studies showed that administrating different antioxidant compounds can inhibit
the VCL-induced damages. Accordingly, earlier
study conducted by Lenzi and co-workers showed
that Gluthatione (GSH) exerted positive and statistically significant effects on sperm parameters, as
it improved sperm count and motility in 29 VCL
patients (29). Another study showed that administrating 2 g day-1 of carnitine in 219 men with
varicocele improved sperm morphology, motility
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Table 2 - Effect of Vit E and DEX on VCL-induced derangements on Leydig cells; all data are given as Mean±SD (n=6).
Leydig cells (NO/one mm2)

Hypertrophied Leydig cells (%)

Control-sham

35.62±4.42a

5.23±1.06a

VCL

18.75±3.41b

32.44±4.61b

VCL+E

29.31±4.32a

10.10±2.03c,e

VCL+DEX

26.41±4.16a

13.11±1.65c

VCL+E+DEX

31.22±1.28a

7.63±1.07d,e

Note: E: vitamin E (150mg/kg), DEX: dexamethasone (0.125mg/kg), VCL: varicocele.
a,b,c,d,e
: indicate significant differences (P<0.05) between marked data in same column.

Figure 6 - Immunohistochemical analyses for Hsp70-2. (A) negative control; (B) control-sham: intensive Hsp70-2 expression is
presented in pachytene spermatocytes (head arrow) and in the cell in spermiogenesis process (arrow); (C) VCL-induced group:
the germinal cells are exhibited with remarkable reduction in Hsp70-2 expression; (D) VitE-treated group; (E) DEX-received
group; and (F) VitE+DEX-administrated group: the Hsp70-2 expression was back to control condition, which the spermatocyte
(head arrow) and spermatids (arrow) are presented with up regulated Hsp70-2 expression. Immunohistochemical staining
for Hsp70-2 (×600).

A

B

C

D

E

F
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Figure 7 - Western blot analyze for Hsp70-2 protein expression in testicular extract. The VitE (150 mg/kg) and DEX (0.125
mg/kg) alone and simultaneous administration enhanced the Hsp70-2 protein expression as there is no significant difference
(P>0.05) between VitE+DEX-treated animals with control-sham group.

A

B

All data are given as Mean±SD (n=6). a,b,c,d,e: indicate the significant differences (P<0.05) between differently marked data.

Table 3 - Effect of Vit E and DEX on VCL-induced changes in antioxidant status and MDA level; all data are given as Mean±SD (n=6).
GSH-px

SOD

TAC

MDA

(U/mg protein)

(U/mg protein)

(mmoL/mg protein)

(nmoL/mg protein)

Control-sham

35.00±4.60a

700.66±15.04a

0.51±0.013a

1.41±0.05a

VCL

10.46±2.10b

174.53±22.50b

0.11±0.015b

9.21±0.26b

VCL+E

28.22±1.35c,e

608.45±35.61c,f

0.42±0.012c

4.70±0.34c

VCL+DEX

24.22±4.06c

546.36±40.02d

0.37±0.010d

4.83±0.40c

31.26±2.28a,d,e

651.11±16.51e,f

0.49±0.011e

2.36±0.12d

VCL+E+DEX

Note: E: vitamin E (150mg/kg), DEX: dexamethasone (0.125mg/kg), GSH-px: glutathione peroxidase, SOD: superoxide dismutase, TAC: total antioxidant capacity,
MDA: malondialdehyde, VCL: varicocele.
a,b,c,d,e,f
: indicate significant differences (P<0.05) between marked data in same column.

and concentration after 4 months (30). Lastly, we
showed that 50 mg/kg day-1 of sylimarin significantly decreased VCL-induced DNA damage and
up-regulated the sperm motility and concentration in rats (31). On another study we showed that
simultaneous administration of vitamin E and testosterone positively and remarkably reduced VCL-induced damages at testicular tissue and sperm
level (30). Therefore, these findings enhance the
hopes about reducing the VCL-induced derangements by medical interventions.

We lastly showed that the silymarin was
able to elevate the VCL-reduced testicular weight
(31). Current study showed that the simultaneous
administration of the VitE and DEX was able to
preserve the testicular to total body weight ratio more significant than that of silymarin as a
unique antioxidant compound. This finding suggests that co-administration of an anti-inflammatory compound with an antioxidant agent leads to better result, which may be attributed to
lower testicular degeneration.
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Figure 8 - Effect of VitE (150mg/kg) and DEX (0.125 mg/kg) on VCL-elevated NO level, the co-administration of VitE and DEX
significantly (P<0.05) reduced testicular NO level versus non-treated animals.

All data are given as Mean±SD (n=6). a,b,c: present the significant differences (P<0.05) between differently marked data.

Figure 9 - Representative profile of sperms in different staining techniques. (A) Acridine-orange staining for sperm DNA integrity:
light green stained sperm is representing sperm cell with double strand DNA and the sperms with damaged DNA are presented with
bright red stained nucleus; (B) Aniline-blue staining for chromatin condensation: the sperm with condensed chromatin is presented
with light stained nucleus and the sperm with dark stained nucleus is representing de-condensed chromatin; (C); and (D) Eosinnigrosin staining for sperm viability: live sperms are presented with colorless cytoplasm in figure (C) and the dead sperms are
represented darkly stained cytoplasm in figure (D).

A

B

Previous studies (31, 32) illustrated the VCL-induced inflammation in testicular tissue (6, 8) of
animal models. Current study showed that administration of DEX significantly reduced the VCL-increased ALP and remarkably down-regulated
the severe immune cells infiltration. Considering
that the monocytes, neutrophils and macrophages are known as the main sources of cytokines
in testicular tissue (33-35), we can conclude that
the administration of DEX resulted in remarka-

C

D

ble reduction in cytokines level by reducing the
immune cells infiltration. On the other hand, the
systemic and local inflammations due to different
causes result in remarkable reduction in the testicular steroidogenesis and inhibit the spermatogenesis infertilities (32). The relevance between
inflammation-induced oxidative stresses and the
enhanced damages from evacuation of testosterone in Leydig cells is mutual. Indeed, the inflammation results in oxidative stress, which leads to
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Figure 10 - The VCL decreases testicular endocrine function by promoting nitrosative and oxidative stresses, which lead to
severe damages at spermatogenesis and enhance the DNA and RNA damage. While, VitE reduces Leydig cells degeneration
via up-regulating antioxidant status and DEX inhibits the NO generation by reducing the VCL-induced inflammation. Therefore,
combination of these two compounds up-regulates the testicular endocrine activity.

remarkable damages at Leydig cells level. Consequently, the damaged Leydig cells loss their potential to synthesis enough testosterone for normal
spermatogenesis, which in turn results in producing more ROS in testicular tissue (5, 31, 32).
Our biochemical analyses showed that the VitE-administrated animals exhibited up-regulated
antioxidant status with decreased MDA content.
Moreover, the Leydig cells were manifested with
increased steroidogenic activity, which proofed
with elevated testosterone level. Thus, we can
conclude that the VitE ameliorated the testicular
endocrine activities via enhancing the antioxidant
capacity, which is partly different with the DEX
promoted mechanism.
Comparing the isolated and simultaneous
form of administration revealed that the simultaneous administration of DEX and VitE exerted
better results for enzymatic and non-enzymatic
antioxidant defense lines and showed significantly
higher levels of testosterone. This situation suggests
the necessity of the VitE with DEX co-administration in order to inhibit the VCL induced damages.

In fact, the VCL-induced free radicals promote the NO peroxidation and result in nitrate
peroxide formation, which will enhance the damages in testicular tissue (33, 35). The generated
Oxidative and NO-dependent stresses result in severe damages at DNA, RNA and proteins levels
(31, 36, 37). Therefore, preventing the NO generation by DEX and inhibiting its peroxidation by
down-regulating the VCL-induced oxidative stress
via VitE are able to decrease the damages in testicular tissue. This hypothesis was proofed with our
findings. Accordingly, our biochemical analyzes
showed that, the animals in treated groups (especially in Vit E+DEX-received group) presented
decreased NO content. These findings were supported by histopathological observations such as
enhanced steroidogenic activities of Leydig cells
as well as up-regulated TDI and RI indices in DEX
and VitE co-administrated group (Figure-10).
To maintain the homeostasis under different stresses, the germinal cells produce high levels
of chaperones such as Hsp70-2, which is involved
in assisting other proteins in their assembling,
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Table 4 - Regulating effect of VitE and DEX on VCL-changed sperm parameters; all data are given as Mean±SD (n=6).
Control-sham

VCL

VCL+E

VCL+DEX

VCL+E+DEX

Count (×106)

65.33±3.09a

14.35±3.17b

47.75±3.18c

40.62±4.10c

58.73±6.20d

Motility (%)

92.57±3.00a

19.75±2.74b

77.76±3.23c

68.41±4.09d

86.42±3.10e

DNA Damage (%)

6.41±1.42a

71.00±8.41b

35.00±4.60c

40.14±4.03c

26.07±2.03d

Chromatin Condensation (%)

89.42±6.12a

18.06±2.10b

58.41±6.42c,e

51.11±5.76c

64.31±4.08d,e

Note: E: vitamin E (150mg/kg), DEX: dexamethasone (0.125mg/kg), VCL: varicocele.
: indicate significant differences (P<0.05) between marked data in same row.

a,b,c,d,e

folding and refolding processes (10, 38). Considering the positive correlation between synthesis of
GSH-px and SOD with expression of Hsp70-2 (10),
it would be more logic to conclude that the remarkable elevation of GSH-px and SOD enzymes
level in VitE and DEX-received animals might be
attributed to increased expression of Hsp70-2 in
testicular tissue. Thus, we can come close to this
fact that the VitE and DEX ameliorated the VCL-induced stresses by two mechanisms; a- partly by
reducing ROS producing sources as inflammatory
and damaged cells and b- by up-regulating the
VCL decreased synthesis of antioxidant enzymes
via enhancing the Hsp70-2 protein expression. Indeed, the enzymes as proteins need the Hsp70-2
chaperones to refold and assemble following the
free radicals-induced damages.
For the first time we showed severe RNA
damage in germinal epithelium of the tubules,
which presented normal in simple and routine
staining. The fluorescent analyses revealed that
more than 30% of the tubules in non-treated VCL-induced animals exhibited remarkable damage at
RNA level, which decreased into lower than 15%
after simultaneous administration of DEX and
VitE. The chaperones in Hsp70 family participate
in signal transduction pathway that regulates the
RNA expression, transcription factors and proteins synthesis (38, 40). It has been showed that
the RNA remains stable for up to 7 days in haploid
germinal cells. The special RNA-binding proteins
are involved in maintaining the stability of mRNA
through recognition of a specific nucleotide se-

quence (14, 41). The assembling and folding of
these proteins are largely dependent on Hsp70-2
expression in haploid cells (14). Thus, we can conclude that the VitE and DEX co- administration
reduced the RNA damage via up-regulating the
Hsp70-2 expression. In this regard, the enhanced
Hsp70-2 synthesis maintained the RNA-binding
proteins and promoted the synthesis of essential
proteins for RNA stability.
The DEX+VitE-administrated animals revealed with significantly elevated percentage of
sperms with chromatin condensation and normal
DNA content. Presenting the chromosome core
proteins such as transition proteins 1 and 2, and
protamines 1 and 2 in post meiotic phases is needed to sperm nuclear maturity. The synthesis of
these proteins largely depends on Hsp-70 proteins
involvement (38). Therefore, any lack in Hsp702 expression can significantly affect the sperm
chromatin condensation process, which in turn
results in remarkable DNA damage in sperm cells
(36, 37). Due to this fact, we can suggest that the
DEX and VitE co-administration could reduce the
sperm DNA damage not only by increasing the
antioxidant status but also the compounds improved the chromatin condensation, as well.
According to previous reports the increased ROS generation results in remarkable reduction in sperm motility. Accordingly, generated
ROS leads to intensive decrease in axonemal proteins phosphorylation and inhibits the activation
of enzymes such as glucose 6-phosphate dehydrogenase (42, 44). We showed that simultaneous
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administration of VitE and DEX significantly
enhanced the sperm motility versus non-treated
VCL-induced animals. Therefore, it could be formulated the hypothesis that decreased oxidative
stress associated with elevated antioxidant status
following administration of Vit E and DEX inhibited the VCL-induced impacts on sperm motility.

2.

3.

4.

CONCLUSIONS
The data from the present study declared
that the VitE and DEX simultaneous administration could clearly inhibit the VCL-induced damages in testicular tissue and improve the sperm
parameters. Comparing the co-and-isolated administration of VitE and DEX clarified that the simultaneous form of administration exhibited better
results in Hsp70-2 proteins expression and consequently down-regulated the VCL-induced RNA
damage in germinal epithelium and significantly
reduced the sperm DNA damages by promoting
the chromatin condensation processes. Moreover,
mechanisms of action for VitE and DEX may be
attributed to their ameliorative impact on antioxidant status and down-regulating the VCL-induced
inflammation. Whereof, the treated animals revealed with up-regulated synthesis of enzymes involved in antioxidant defense and with elevated
number of Leydig cells with steroidogenic activity.
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Objective: We aimed to evaluate the possible effects of ureteroscopic procedures on the
sexual function of both genders.
Materials and Methods: A total of 102 sexually active cases (60 male, 42 female) undergoing ureteroscopic procedures were included in this study. Sexual function has
been evaluated in detail by using International Index of Erectile Function (IIEF) in
male and Female Sexual Function Index (FSFI) forms in female cases both before and
1-month after the procedures. Pre-and postoperative data were evaluated in a comparative manner.
Results: The pre-and postoperative mean IIEF scores were 57.86±2.26 and 54.57±2.48
(p=0.19) in males and the mean FSFI scores were 13.58±1.46 and 14.46±1.52 (p=0.41),
respectively in females. Evaluation of these values showed that regarding the effects
of this procedure on male cases although the total scores for sexual function were not
influenced it was observed a significant reduction in the intercourse satisfaction subdomain (IIEF-IS) in males (p<0.05). In female cases however, unlike the male cases no
statistically significant alterations with respect to these scores were noted (p=0.418).
Conclusion: Ureteroscopic interventions could have some adverse effects on the sexual
function particularly in male cases. However, it is clear that further prospective studies
in both genders with large population of cases are certainly needed in order to outline
this unresolved but important subject.

Key words:
Ureteroscopy; Questionnaires;
Urinary Tract Infections

INTRODUCTION
Ureterosocopic procedures are commonly
applied both in the diagnosis as well as in the management of ureteral pathologies among which the
removal of stones is the commonest. Although the
procedure is accepted as minimally invasive some
certain complications and related complaints can
be noted in a certain percent of the cases. However, as a result of the technologic improvements,
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ureterorenoscopes became thinner and with the advanced visualization, the success rates have increased and the complication rates decreased. However,
despite a successful procedure, lower urinary tract
symptoms can be observed due to edema, coagulum and stone fragments which may cause a temporary urinary obstruction. Additionally, published
limited data showed that these bothersome lower
urinary tract symptoms may further affect the sexual function of the treated patients.
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In this study, we aimed to evaluate the
possible effects of ureterorenoscopic procedures
on the sexual functions of both genders.
MATERIALS AND METHODS
One hundred and two sexually active patients (60 male, 42 female) undergoing diagnostic
and/or therapeutic ureterorenoscopy for ureteral
stone(s) were included in this study program. Local ethic approval was obtained from our Hospital
Ethics Committee and all cases were well informed
about the procedure in detail with and informed
consent obtained prior to the intervention.
Cases with acute urinary infection, urogenital system tumor, previous urogenital system
surgery, neurogenic bladder, bladder stone, overactive bladder, chronic prostatitis, benign prostatic hyperplasia and previous pelvic injuries were
excluded from the study. Additionally, patients
with ureteral stricture diagnosed during the procedure, and patients in whom a mucosal trauma
was induced and/or a double j stent was placed
(due to residual fragments, stone migration and
edema formation) were excluded from the study.
In addition to a detailed anamnesis, a careful physical examination was done and biochemical exams included renal functional tests, urine
analysis and urine culture-sensitivity tests. During
radiological evaluation of the urinary system although a plain abdominal film (KUB) and ultrasonography of the urinary system were performed in
all cases, non-contrast CT evaluation was performed when needed. To evaluate the sexual function
in both genders, “International Index of Erectile
Function” (IIEF) questionnaire form has been used
in men and a “Female Sexual Function Index”
(FSFI) questionnaire form was utilized in women.
All cases responded the questionnaries in clinical
conditions and they have filled the relevant forms
in the department (1, 2). This procedure was repeated after 4-weeks following the ureteroscopic
procedures.
All ureteroscopy procedures were performed under general anesthesia by using a semirigid 8 Fr ureteroscope (Karl Storz, Tuttlingen,
Germany). All cases received 1gram of Cephazolin
injection for prophylaxis prior to the procedure.

Stone fragmentation was accomplished by using
holmium-YAG laser (with 550 micron fiber).
Statistical analysis of the obtained scores
was made by using Graphpad prism 5.0 program.
In addition to the descriptive statistical methods
(mean, Standard deviation), paired t test was used
for the comparison of the quantitative data during
this analysis. The results were assessed at 95%
confidence interval and a p value of<0.05 was accepted as significant.
RESULTS
Evaluation of sexual function in males
Mean age of the males evaluated was
42.07±1.83 year (27-67 year). Evaluation of the
total IIEF (IIEF-t) scores in these cases before and
after the procedure a mean score of 57.86±2.26
prior to the intervention and a mean score value
of 54.57±2.48 after 4-weeks respectively (p=0.19)
did not reveal statistically significant change in
IIEF-t scores. However, further evaluation of the
IIEF-t scores in a subdomain based manner subdomains including erectile function (IIEF-EF), intercourse satisfaction (IIEF-IS), orgasmic function
(IIEF-OF), sexual desire (IIEF-SD) and overall satisfaction (IIEF-SS)), it was observed a significant
reduction in the intercourse satisfaction subdomain (IIEF-IS) in male cases. This finding showed
us that although the total scores for sexual function may not be influenced after this procedure,
male patients can report a reduction in intercourse
satisfaction, a subdomain, that should be accepted
as important for this gender. Mean scores for IIEF-t and subdomains score values of the males noted
before and after the procedure are presented in
Table-1 and Figure-1.
Evaluation of sexual function in females
Mean age value of the females evaluated
was 43.67±2.14 year (26-65 year). Evaluation of
the total FSFI-t scores in these cases before and
after the procedure [(a mean score of 13.58±1.46
prior to the intervention and a mean score value of
14.46±1.53 after 4-weeks respectively (p=0.418)]
did not reveal any statistically significant change
in FSFI-t scores.
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Table 1 - Total IIEF and subdomains scores before and after
ureteroscopy in men.

Table 2 - Total FSFI and subdomains scores before and after
ureteroscopy in women.
p

p
IIEF-t
IIEF-EF
IIEF-IS
IIEF-OF
IIEF-SD
IIEF-SS

Before URS
57.86±2.26
26.61±1.15
9.32±0.46
8.54±0.37
7.34±0.27
8.04±0.32

After 4-weeks
54.57±2.48
24.77±1.29
6.66±051
7.89±0.44
7.48±0.26
8.05±0.29

FSFI-t
FSFI-SD
FSFI-SA
FSFI-SL
FSFI-SO
FSFI-SS
FSFI-SP

0.197
0.135
0.001
0.227
0.516
0.958

Figure 1 - Total IIEF and subdomain scores before and after
ureteroscopy.

Before URS
13.58±1.46
2.45±0.18
1.85±0.26
2.12±0.31
1.97±0.30
3.31±0.31
1.87±0.30

After 4-weeks
14.46±1.53
2.36±0.16
1.90±0.25
2.34±0.33
2.35±0.34
3.20±0.31
2.35±0.34

0.418
0.556
0.822
0.472
0.227
0.463
0.132

Figure 2 - Total FSFI and subdomain scores before and
after ureteroscopy.

*FSFI-t: Total Female Sexual Function Index; SD: Sexual Desire; SA: Sexual
Arousal; SL: Sexual Lubrication; SO: Orgasm; SS: Overall Satisfaction; SP: Pain

DISCUSSION

*IIEF-t: Total International Index of Erectile Function; IIEF-EF: Erectile Function;
IIEF-IS: Intercourse Satisfaction; IIEF-OF: Orgasmic Function; IIEF-SD: Sexual
Desire; IIEF-SS: Overall Satisfaction

Additionally unlike the male cases further
evaluation of the FSFI-t scores, in a subdomain
based manner (subdomains including sexual desire (FSFI-SD), sexual arousal (FSFI-SA), sexual
lubrication (FSFI-SL), orgasm (FSFI-SO), general
satisfaction (FSFI-SS) and pain (FSFI-SP) did not
again demonstrate any statistically significant alteration with respect to these subdomain scores.
FSFI-t and subdomains values of the females obtained before and after the procedure are presented in Table-2 and Figure-2.

Endourological procedures were introduced in the clinical practice in the 1980s and since
then they have become widely accepted as reliable methods for ureteral stone treatment with few
complications (3, 4). Ureterosocopic procedures
are commonly applied both in the diagnosis as
well as the management of ureteral pathologies
among which the removal of stones is the commonest. Compared with shockwave lithotripsy (SWL),
as a minimal invasive alternative, currently with
the clinical introduction and use of thinner and
fine instruments it is possible a detailed exploration and appropriate management of all stones
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located in different parts of the ureter with higher
success rates and minimal trauma (5-8). Despite
their minimally invasive nature and high success
rates obtained, possible adverse effects of these procedures on the quality of life as well as on
the sexual functions of the cases treated have not
been subjected to the studies in detail so far.
Sexual dysfunction is a condition that can
be frequently seen after some certain urologic operations among which radical retropubic prostatectomy and radical cystoprostatectomy are the more
usual procedures that cause this problem in a considerable percentage of patients (9). However, published data did also show that this problem may
even be encountered after some relatively minor
interventions. For example Akbal et al. reported
that temporary ED at a rate of 11.6% could be noted in patients with normal erectile function undergoing saturation biopsies of the prostate (10).
To support this observation several studies showed
that sexual functions may be negatively affected
in both genders after placement of ureteral catheter for certain pathologies (11, 12). In a recent study focusing on the possible relationship between
stent placement and sexual dysfunction Sighinolfi
et al. used both the IIEF and FSFI questionnaires in
a series of 50 patients and they were able to show
that a stent-related impairment in sexual lives of
the treated cases could be anticipated after this
procedure (13). In our recently published original
study we were able to show the negative effects of
ureteral stent placement on the sexual life of cases
that could be explained by the presence of lower
urinary tract symptoms, flank pain, anxiety and
sleep disturbance after the procedure (14).
Apart from the procedures mentioned above and well evaluated on this aspect the possible effects of commonly performed endourologic
procedures have not been determined (15). There
is only one study published so far in the literature evaluating the possible adverse effects of endourologic procedures on sexual functions and in
this original study Sofer et al. aimed to evaluate
the effects of endourologic procedures on sexual
function only in male cases and they found that
these procedures may cause a temporary post-operative sexual dysfunction, which recovers within 3 months (16). However, in that study a DJ

stent has been inserted in 66% of patients which
may also be another possible factor responsible
for this temporary deterioration.
According to our study, male patients can
experience reduction in intercourse satisfaction, a
subdomain, that should be accepted as important
for this gender. However, in female cases, further
evaluation of the FSFI-t scores in a subdomain based manner did not demonstrate any statistically
significant alteration with respect to these scores. In the light of the findings we have obtained,
we may comment that the limited but important
changes in male cases could be originated from
lower urinary system symptoms resulting from
neuronally-rich trigon mucosa irritation, anxiety,
insomnia and depression leading to sexual dysfunction.
Our study has certain limitations. First of
all the number of the cases included into the study program is limited. Also, long-term follow-up
data is lacking in both groups. Although we noted
no significant change with respect to the total scores in males after 1-month evaluation we believe
that alterations observed in intercourse satisfaction during this period should also be evaluated
and followed in a long-term follow-up. However,
taking the highly limited data published in the literature so far into account we believe that our
preliminary data will be valuable and contributive
on this aspect.
CONCLUSION
Our results and very limited data published
in the literature show that a commonly performed
procedure (ureteroscopic intervention) could have
some adverse effects on the sexual function particularly in male cases. However, it is clear that further prospective studies in both genders with large
population of cases are certainly needed in order
to outline this unresolved but important subject.
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Background: Uretero-ileal anastomotic stricture (UIAS) is a urological complication
after ileal neobladder, the initial management being endourological intervention. If
this fails or stricture recurs, surgical intervention will be indicated.
Design and Participants: From 1994 to 2013, 129 patients were treated for UIAS after unsuccessful endourological intervention. Unilateral UIAS was present in 101 patients, and
bilateral in 28 patients; total procedures were 157. The previous ileal neobladder techniques
were Hautmann neobladder, detubularized U shape, or spherical shape neobladder.
Surgical procedures: Dipping technique was performed in 74 UIAS. Detour technique
was done in 60 renal units. Ileal Bladder flap was indicated in 23 renal units. Each
procedure ended with insertion of double J, abdominal drain, and indwelling catheter.
Results: Follow-up was done for 12 to 36 months. Patency of the anastomosis was
found in 91.7 % of cases. Thirteen patients (8.3%) underwent antegrade dilatation and
insertion of double J.
Conclusion: After endourological treatment for uretero-ileal anastomotic failure, basically three techniques may be indicated: dipping technique, detour technique, and
ileal bladder flap. The indications are dependent on the length of the stenotic/dilated
ureteral segment. Better results for long length of stenotic ureter are obtained with
detour technique; for short length stenotic ureter dipping technique; when the stenotic
segment is 5 cm or more with a short ureter, the ileal tube flap is indicated. The use of
double J stent is mandatory in the majority of cases. Early intervention is the rule for
protecting renal units from progressive loss of function.

Key words:
Urethral Stricture; Urinary
Bladder; Surgical Flaps

INTRODUCTION
Uretero-ileal anastomotic stricture (UIAS)
in orthotopic ileal neobladder may develop in
4-10 % of cases in the follow-up period of 6-36
months (1-6). Various techniques were described
to treat this complication which were mainly endourological, but not always successful (1, 4-9).
The incidence of stricture would result in any of
the described techniques of uretero-ileal anasto-
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mosis as Camey procedure, Hautman neobladder,
Studer limb, chimney technique, extramural tunnel, and the direct refluxing techniques. Uretero-ileal anastomotic stricture is mostly caused by
ischemia of the lower third of the divided ureter
during the procedure of radical cystectomy, or due
to improper surgical technique for anastomosis
of the ureter to the constructed ileal neobladder.
Uretero-ileal stricture is a challenging problem as
it will lead to dilation of the affected renal unit,
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recurrent urinary tract infection (UTI), and ultimately loss of kidney function. The primary treatment is placement of a percutaneous nephrostomy
tube followed by antegrade dilatation of the stricture and insertions of double J ureteral stent (4-8).
The endourological procedure would fail due to
impassable stricture, or the stenosis would recur
soon after removal of the double J stent. The surgical approaches and standardization of the techniques for surgical correction of UIAS were not
described before. Our goal is to describe our experience in the surgical management of uretero-ileal
strictures.
MATERIALS AND METHODS
From 1994 to 2013, we performed surgical
correction of uretero-ileal stricture in 129 patients
after radical cystectomy for invasive carcinoma
of the bladder with orthotopic ileal neobladder by
different techniques that included detubularized
U-shaped neobladder, Hautman neobladder, or
spherical shape neobladder. Most of these patients
were referrals from different hospitals where the
cystectomy procedure and the ileal neobladder
were done by other urologists. Part of the materials and the surgical procedures were done in
private hospitals to which the authors are affiliated to. Patients data were retrieved from hospital
and private archives and extracted from doctoral
theses that were completed before the year 2004.
Patients included 112 men and 17 women. Total
number of renal units affected by UIAS was 157.
The incidence of bilateral stenosis was 28 out of
129 patients. Left side stricture was 68%, while the
right side was 32%. The median interval to diagnosis of stricture was 8 months.
Investigations at presentation included laboratory work for renal function, liver function,
prothrombin concentration, CBC, hepatitis markers, blood sugar, urine analysis and bacteriology. Imaging studies included abdominal ultrasonography and non-contrast CT-urography.
Initial intervention was ultrasound-guided
placement of a percutaneous nephrostomy tube
for drainage of the obstructed kidney, antibiotics being administered when urine was infected.
Some cases referred to us had undergone insertion

of nephrostomy tube and unsuccessful endourological procedure to insert ureteric stent.
Antegrade urography was done to evaluate the site and length of the stricture segment,
urine cytology from the obstructed renal unit and
the neobladder, cystoscopy was done to exclude
cancer recurrence in the ileal neobladder pouch.
Endourological management to treat the obstruction was tried first by passing a guide wire. After
successfully passing the guide wire, the obstructed
ureter was dilated by balloon catheter, followed by
insertion of double J ureteral stent being left for
30 days. Development of restenosis, manifested by
dilatation of the upper tract and/or recurrent UTI
was an indication for surgical intervention.
Inclusion criteria in this series of 157 renal
units were: 1) Complete obstruction of the ureter
with no passage of the contrast media to the neobladder shown in antegrade urogram (Figure-1A);
CT-urography confirming the complete ureteral
obstruction and the length of the stenotic segment
(Figure-1B); 2) Recurrent uretero-ileal anastomotic stricture following endourological dilatation
and insertion of double J, with recurrent attacks
of acute pyelonephritis.
Surgical Technique
Incision and Identification of the Ureter and Neobladder
The operation is done under regional or
general anesthesia, the patient being positioned in
the supine position with tilting up the operating
side for 15 degrees. The incision is 10 cm long on
a line connecting the anterior superior iliac spine
to the pubic tubercle; it is a muscle cutting incision or pararectal incision. The approach is trans-peritoneal, intestinal loops are displaced up in
the abdominal cavity, the sigmoid colon in the left
side is pushed laterally. The obstructed renal unit
is infused with saline through the nephrostomy
tube, the ureter will be seen in the operative field
expanding and will be felt tense on palpation.
Ureter will be circumferentially separated from
adhesion and anchored with 6 Fr catheter. The
ileal neobladder is filled with saline solution via
the indwelling catheter to expose the uretero-ileal anastomotic site. The lower ureter is dissected
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Figure 1 - Uretero-ileal anastomotic stricture. (A) Antegrade urogram showing complete obstruction of the ureteroileal
anastomotic stricture. (B) CT urography showing obstructed uretero-ileal anastomosis with dilatation of the renal unit.

A

B

Figure 2 - Intraoperative view showing the distended
obstructed ureter and the distended neobladder as the
ureter and the bladder were filled with saline solution via
the nephrostomy tube and the bladder catheter.

from adhesion till it reaches the stenotic segment
(Figure-2). The length of the stenotic segment is
measured and according to the distance between
the distal end of the dilated ureter and the neobladder the procedure is selected.
Detour Technique
Detour means side way, not the straight
main street. The technique is illustrated in Figure-3. It was done in 60 uretero-ileal anastomotic
strictures. The dilated ureter is followed down to
the stenotic site. If the ureter has an insufficient
length to reach the neobladder when it is empty
and if cutting the ureter will not allow tension-free anastomosis, then the detour technique is
performed. The site of the anastomosis is selected in the neobladder which is facing the lowest
point in the dilated ureter. The ureter is not disconnected from the stenotic segment which will
act as a fixation point. The width of the opening
in the neobladder will be 1-2cm length. The mesenteric vessels of the mesentery of the ileal neobladder
which is crossing the hiatus will be controlled by
coagulation or multiple 4/0 interrupted sutures. A
1-2cm opening is made in the ureter facing the neobladder hiatus. Double J ureteric stent is passed
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Figure 3 - Detour technique. (A) The stenosed short ureter and the obliterated segment. (B) Two hiatus are created in the
ureter and in the neobladder facing each other. (C) Two hiatus are connected with interrupted sutures in a side to side fashion.

A = Normal ureter; S = Stenosed Ureter; O = Obliterated segment; I = Ileal neobladder; H = New hiatus

to the kidney and the neobladder. The edges of the
two hiatus are connected with interrupted 3 zero
polyglycolic acid sutures. An abdominal drain is
placed at the site of operation, and an indwelling
urethral catheter is passed to the ileal neobladder.
Dipping Technique
The technique is performed as illustrated in
Figures 4 and 5. The dilated ureter is followed down
to the stenotic site. When the ureter has sufficient
length to reach the neobladder when it is empty,
then the dipping technique is performed. A hiatus
site in the neobladder is chosen being equal to the
diameter of the dilated ureter; interrupted sutures
are made around the hiatus to control the possible mesenteric vessels crossing this area. Double J
ureteric stent is passed to the kidney and the neobladder; the ureter is dipped into the neobladder
and fixed to it with 4-6 interrupted sutures with 3/0
polyglycolic acid sutures that are passed from the
seromuscular layers of the ureter to the wall of the
neobladder. An indwelling catheter is left in the neobladder, abdominal drain is placed in the operation
site. The abdominal incision is closed in layers.

Ileal Bladder Flap Technique
This surgical technique was applied in 23
uretero-ileal strictures and was indicated by complete obliteration of the ureteric segment, lengthy
stricture, and short dilated ureter. The ureter is
followed down to the stenotic segment, the bladder is filled with saline via the indwelling catheter, and the length of the stenotic segment is
measured, the range of 4-5cm or more being an
indication for this technique. Details of the technique are illustrated in Figure-6. A quadrangular
flap is selected from the lateral side of the ileal neobladder, the width of the free limb being
equal to the circumference of the dilated ureter.
Interrupted sutures are taken around the edges of
the flap to control the possible mesenteric vessels
crossing this area. A tube flap is fashioned using
interrupted 3/0 sutures. An opening is made in the
most distal part of the dilated ureter. The stenotic segment is not disconnected from the dilated
ureter as it will act as a fixation band ensuring
tension-free anastomosis. Double J ureteric stent
is passed to the kidney and the neobladder; the
ileal tube is anastomosed end to side to the dilated

799

ibju | Detour Technique, Dipping Technique

Figure 4 - Dipping technique. (A) The stenosed long ureter and short obliterated segment. (B) The ureter is disconnected
from the obliterated segment, and a hiatus is made in the ileal neobladder. (C) The ureter is implanted in the new bladder by
dipping it in the hiatus; interrupted sutures are made.

A

B

A = Normal ureter; S = Stenosed Ureter; O = Obliterated segment; I = Ileal neobladder; H = New hiatus

Figure 5 - Intra-operative steps of dipping technique. (A) The obstructed ureter is identified and the site of obliterated
segment is viewed. (B) The obstructed ureter is disconnected from the obliterated segment. (C) A hiatus is made in the
neobladder to receive the dilated ureter. (D) The ureter is dipped into the neobladder, interrupted seromuscular sutures are
made to fix the ureter to the ileal neobladder.
A

B

C

D

C

ureter with interrupted sutures. An indwelling catheter is left in the neobladder, and an abdominal
drain is placed in the site of operation.
Post-operative Care and Follow-up
In the three techniques, the indwelling
urethral catheter was removed after one week
post-operatively, if the abdominal drain was dry.

D

If there was urine leakage, the indwelling catheter and the abdominal drain were left in place for
another 5 days. The double J stent was removed
after 30 days from removal of the indwelling catheter. Follow-up was done every 3 months with
abdominal ultrasonography, every 6 months with
CT-urography. Follow-up continued for 12-36
months with an average of 25 months.
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Figure 6 - Ileal bladder flap technique. (A) Short ureter and long obliterated segment. (B) The ureter is disconnected from
the stenosed segment. An ileal flap is created from the lateral side of the neobladder to avoid mesenteric vessels, its base
is equal to the circumference of the dilated ureter. (C) The flap is fashioned to form a tube. (D) The newly created tube is
anastomosed to the cut end of the dilated ureter.

A = Normal ureter; S = Stenosed Ureter; O = Obliterated segment; I = ileal neobladder; H = New hiatus; F = Ileal flab; T = Ileal tube

RESULTS

was no leakage. The double J ureteric stent was removed after 30 days of removal of the indwelling
catheter. 10 patients were reported to have urine
leakage following removal of the indwelling catheter. Re-insertion of the catheter was done for
another 5 days where the leakage stopped. Postoperative follow-up for 12-36 months showed resolution of the pelvic-calyceal dilatation and no
re-stricture in 91.7 % of cases. Thirteen patients
(8.3%) showed unresolved dilatation of the upper
tract and recurrent UTI with febrile episodes; they
underwent antegrade ballon dilatation of the uretero-ileal region and insertion of double J for 3
months. In 8.3% of cases, no restenosis was recorded in the follow-up period.

Surgical intervention for uretero-ileal stricture was done in 157 ureters. Three techniques were
applied, the choice of either technique depending
upon the length of the stenotic segment, and the
length of the dilated ureter whether it would allow
a tension free-anastomosis of the ureter to the neobladder. If so, the dipping technique was applied.
In case the obstructed ureter was short and the
stenotic segment was 2-3cm, the detour technique
was applied. In presence of long stenotic segment
of 5cm with short ureter, a tube flap technique was
indicated. In patients with bilateral stricture, each
side was dealt with independently.
Dipping technique was done in 74 renal
units (47.1%), detour technique in 60 renal units
(38.2%), and ileal tube flap ureteroplasty in 23 renal units (14.7%). The indwelling catheter and abdominal drain were removed after 7 days if there

DISCUSSION
Uretero-ileal anastomotic stricture is a challenging urological complication after orthotopic
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ileal neobladder following radical cystectomy.
Such complication will ultimately lead to loss of
kidney function. In our series, we treated 157 renal units in 129 patients with failed endourological procedures. Schöndorf et al. (1), in their study
on 74 patients with 85 obstructed renal units due
to uretero-ileal anastomotic stricture, concluded
that open surgical revision produces better results than primary invasive endourological intervention for uretero-ileal stricture. In our study
the enrolling criteria was the failed endourological intervention or complete occlusion of the
stricture segment. Stenzel et al. (2) reported that
occurrence of uretero-ileal stricture depends on
the technique used for construction of ileal neobladder; in their series they reported the incidence to be between 2.7 to 3.8%. In our series, most
of the cases were referred from other hospitals university hospital as well as private sector. Our
retrospective study covers the period between
1994 till 2013. Echo et al. (5) reported the incidence of uretero-ileal anastomotic stricture to be
5.2% and 18.3% in two groups of patients who
underwent ileal neobladder and stenting of the
uretero-ileal anastomosis with double J or open-end ureteric stent. They emphasised the frequency of occurrence of stricture. Maksiomovic
et al. (6) had a 73.5 % success for endourological
treatment of uretero-ileal anastomotic stricture
and stated that the success of the endourological procedure was based upon morphology of the
stricture. In our series, the completely obstructed
stricture had failed endourological intervention.
Echo et al. (5) in their series reported a failure
rate of 26.5% which necessitated open surgical
intervention. Liatsikos et al. (8) described the use
of a self-expandable metal stent for uretero-ileal
anastomotic stricture in 18 patients; pre-condition of feasibility of their technique being the
primary patency of the stricture.
In our series, we applied three techniques
for the open surgical treatment of uretero-ileal
stricture; application of either technique was decided on the length of the stenotic segment and
the length of the dilated ureter.
The present study is, to our knowledge,
the largest series for the challenging complication of ureteroileal anastomotic stricture after

orthotopic ileal neobladder. We described three
different surgical techniques that covered the different possibilities of operative findings. Contrary to other authors (4), in our series we did not
meet a condition that indicated to use an intestinal ileal segment or to perform complete ileal
replacement of the ureter in order to bridge the
obstructed segment. The three techniques fulfilled the criteria of direct access to the targeted site
of stricture, avoided unnecessary dissection, and
secured a tension-free anastomotic suture line.
CONCLUSIONS
The three techniques described for treatment of uretero-ileal anastomotic stricture after
radical cystectomy for bladder cancer and ileal neobladder replacement appear to be feasible
surgical procedures. Dipping technique, detour
technique and ileal bladder flap were applied to
three potential morphological types of ureteric
stenosis. Short and long term follow-up of the
three procedures showed success and no recurrence of stenosis in 91.7% of cases. 8.3% renal
units needed a second procedure of endourological dilatation and insertion of double J, in these
cases there was no obliteration of the anastomotic site and not needed secondary operation. However, surgical treatment of uretero-ileal stricture should be the second step after unsuccessful
endourological intervention, or recurrent stricture. An absolute indication to resort to surgical
intervention is the radiological finding of complete obstruction of the stricture. Early intervention to treat uretero-ileal stricture will save renal
units from progressive loss of function.
Abbreviations
UIAS = Ureter- ileal anastomotic stricture
UTI = Urinary tract infection.
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Main findings: A 26-year-old man suffering from partial priapism was successfully
treated with a regimen including pentoxifylline, a nonspecific phosphodiesterase inhibitor that is often used to conservatively treat Peyronie’s disease.
Case hypothesis: Partial priapism is an extremely rare urological condition that is characterized by thrombosis within the proximal segment of a single corpus cavernosum.
There have only been 36 reported cases to date. Although several factors have been
associated with this unusual disorder, such as trauma or bicycle riding, the etiology
is still not completely understood. Treatment is usually conservative and consists of a
non-steroidal anti-inflammatory and anti-thrombotic.
Promising future implications: This case report supports the utilization of pentoxifylline in patients with partial priapism due to its anti-fibrogenic and anti-thrombotic
properties.
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SCENARIO
A 26-year-old man presented to the emergency department with severe, right-sided perineal pain of 24 hours duration. He described the pain
as non-radiating and sharp, denied any trauma,
but did have mild dysuria. The patient had chlamydial urethritis one year ago that was successfully treated with oral antibiotics. His last reported
sexual encounter was three months ago, and he
was an avid bicycle motocross rider. He denied
tobacco or marijuana use, but did use alcohol several hours prior to initial presentation of pain.
Physical examination was remarkable only for a
2cm tender area of firm induration on the right
aspect of the perineum.

Complete blood count, comprehensive metabolic panel, and urinalysis were unremarkable,
with the exception of urinary nitrites and urine
urobilinogen of 2.0mg/dL. Computed tomography
(CT) of the pelvis showed asymmetric enlargement
of the proximal right corpus cavernosum with an
area of thin hyperdense tissue distal to the enlarged region (Figure-1A). The patient was evaluated
by a urology resident, discussed with an attending
urologist, and discharged with ciprofloxacin for
presumed urinary tract infection.
Three days later he returned to the hospital with worsening right-sided perineal pain. In the
interim he had erections that exacerbated the pain,
and detumescence did not result in resolution of the
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pain or perineal swelling. Physical examination
was unchanged. Repeat laboratory tests showed
normalization of all parameters. Repeat CT showed the same picture, with a hyperdense membrane distal to the right proximal corporal thrombosis
(Figure-1B). He was evaluated by a different urology resident and attending physician, and diagnosed with partial priapism. He was discharged with
conservative treatment of ibuprofen 800mg three
times daily, acetylsalicylic acid 325mg daily, and
pentoxifylline 400mg twice daily.
At follow-up two days later he had significantly decreased pain, though still had right
proximal cavernosal swelling and tenderness to
palpation. The pain and perineal swelling completely resolved over the course of one month.
He stopped taking the prescribed medications six
weeks after initial presentation. At last follow-up
three months after initial presentation, the patient
reported continued resolution of perineal swelling,
no impairment of erectile function and no further
episodes of partial priapism.
Figure 1 - Computed tomography image of patient with
partial priapism of the proximal right corpus cavernosum. A)
Initial imaging at first presentation to the emergency room;
B) Imaging three days later showing well-defined transverse
membrane separating the proximal thrombosed and distal
non-thrombosed sections of right corpus cavernosum.
A

B

Case hypothesis and rationale
Partial priapism is a rare non-emergent
condition first reported in 1976 (1, 2). The typical
presentation is a young man with a firm, painful
perineal mass sometimes accompanied by erectile dysfunction, penile pain, dysuria, or decreased
urinary flow (3, 4). Several factors have been associated with partial priapism, including bicycle

riding, trauma, prolonged or vigorous intercourse, hematologic disorders, history of prostatitis
or hepatitis A, marijuana and cocaine abuse, use
of tamsulosin or sildenafil, recent airplane flight,
prior priapism, and fever of unknown origin (3, 4).
Initial treatment for partial priapism is conservative, consisting of non-steroidal anti-inflammatory
drugs (NSAIDs), acetylsalicylic acid, heparin, or
low molecular weight heparin. In cases not responding to conservative therapy, surgical intervention is required (3-5).
This report describes the first known usage
of pentoxifylline (PTX) in the treatment of partial
priapism. This also highlights the need for greater
awareness of partial priapism as a formal pathologic entity in the medical community.
Discussion and future perspectives
Partial priapism is an uncommon condition characterized by thrombosis within the proximal segment of the corpus cavernosum. There
have been only 36 cases reported previously in
the world literature (4, 6). The initial cases of partial priapism were treated surgically with corporotomy and clot evacuation that led to a high rate of
recurrence and erectile dysfunction (7). Recently
most cases are treated conservatively with NSAIDs,
acetylsalicylic acid, and/or anticoagulants (3, 4, 8).
The etiology of this condition remains
elusive. Ilicki and colleagues proposed a two-hit
model to explain the mechanism of partial segmental thrombosis in which a permeable transverse membrane divides the corpus cavernosum
into a proximal and distal portion. This membrane
can be either congenital or posttraumatic. Secondly, there must be a triggering event, often trauma
to the penis, which blocks the permeable parts of
the membrane. With tumescence the intracorporal
blood can form clot, which impedes the membrane
even more. This results in thrombosis of the proximal corpus cavernosum, thereby causing partial
priapism (3).
This model suggests a role for PTX in the
treatment of partial priapism. PTX is a nonspecific
phosphodiesterase inhibitor that has been used in a
variety of fibrotic conditions, including Peyronie’s
disease (PD), radiation proctitis, radiation-induced
fibrosis, alcoholic hepatitis, steatohepatitis, cystic
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fibrosis, radiation pneumonitis, epidural fibrosis,
osteo-radionecrosis, and to prevent atherosclerosis
in hypertensive patients with type 2 diabetes mellitus (9, 10). The role of PTX as an anti-fibrotic is
familiar to urologists in its use in the treatment of
PD, where it has been shown to potentially decrease penile curvature and plaque volume through
its inhibitory effects on fibrogenesis (9-11). As a
nonselective phosphodiesterase inhibitor, PTX decreases tumor necrosis factor-alpha release and nuclear factor-kappa-B transcription, thereby decreasing collagen production (11). PTX also attenuates
transforming growth factor-beta, which has been
implicated in the pathogenesis of numerous human
fibrotic disorders, through its role in stimulating
collagen deposition and mediating plaque formation (11).
PTX has also been investigated in the
treatment of erectile dysfunction (12). Pathologically, the loss of corporal smooth muscle cells
and excess collagen deposition can lead to erectile dysfunction (13). PTX up-regulates nitric
oxide, which leads to the destruction of reactive
oxygen species, thereby mitigating tissue inflammation and fibrosis. In addition, PTX can improve blood flow by decreasing viscosity, increasing
red blood cell flexibility and inhibiting thrombocyte aggregation (12, 13).
For patients with partial priapism, PTX may
be a treatment option due to its effect on both components of Ilicki’s two-hit theory. The anti-fibrotic
properties of PTX may improve the permeability of
the intracorporal membrane, and the improvement
in blood flow and inhibited thrombocyte aggregation may improve flow through the membrane.
The present patient had a transverse membrane separating the thrombosed and non-thrombosed sections of the proximal right corpus cavernosum (Figure-1). He was treated with the most
commonly-described conservative management
(NSAIDs and acetylsalicylic acid), as well as PTX.
It is unknown whether the addition of PTX to the
previously-described regimen hastened or hindered
his return to normal function. However, as he returned to full function within one month of initiation
of treatment, it is unlikely that PTX significantly
worsened his recovery. Further investigation would
be beneficial for verification of the efficacy of PTX

in partial priapism, but the extreme scarcity of patients presenting with this condition precludes randomized controlled trials.
Finally, the management of our patient was
less than ideal due to lack of recognition of the
disease. He presented to the emergency room in
two separate times within a three day span and was
evaluated by our urology service each time. As he
had some symptoms and laboratory abnormalities
similar to urinary tract infection, he was discharged
after the first evaluation with antibiotics despite CT
showing the pathognomonic picture of partial priapism. Prior to this case, none of the urologists at
our institution had ever treated a case of partial
priapism. With this patient being only the 37th reported case of the disease, it is likely that the vast
majority of urologists have never treated or even
have knowledge of this disease. With this and additional reports, it is our hope that physicians will
recognize partial priapism with higher diagnostic
acumen.
In conclusion, partial priapism is a rare,
non-emergent urological condition that is typically
treated conservatively with NSAIDs and acetylsalicylic acid. This is the first case where PTX was
added to the conventional treatment regimen, with
excellent clinical response. Though further investigation is required to verify efficacy, in the rare case
of partial priapism the use of PTX may be considered.
Abbreviations
CT = computed tomography
NSAIDs = non-steroidal anti-inflammatory drugs
PD = Peyronie’s disease
PTX = pentoxifylline
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ABSTRACT		

			

_______________________________________________________________________________________

Kidney disease presenting with cutaneous fistula is a rare condition. We present a case of a 90-year-old woman
with dementia who had no prior urological problems and had a cutaneous fistula in the left lumbar region. A fistulogram
and computer tomography examination revealed a large staghorn calculus with signs of xanthogranulomatous pyelonephritis in the left kidney and renal fistulisation to the psoas muscle, skin and bronchi. To our knowledge this is the first report
in the literature of coexisting renal fistulisation to the psoas major muscle, skin and bronchi. This report illustrates how
computed tomography in combination with fistulography can resolve the diagnostic dilemma that pertains to the complex
spread of the disease in cases involving nephrocutaneous fistula. Furthermore, the report shows how a renal calculus, even
asymptomatic, can cause a serious medical condition, and highlights the importance of early medical intervention.

INTRODUCTION
Retroperitoneal and psoas muscle abscesses are common complications in renal disease.
Fistula formation between the kidney and its adjacent organs has been reported in the literature due to a number of causes including surgical
complications, infection, trauma and stone disease
(1). However, nephrocutaneous fistula (NCF) and
nephrobronchial fistula (NBF) are rare manifestations in renal disease. To our knowledge this is
the first report in the literature of coexisting renal
fistulisation to the psoas muscle, skin and bronchi.
CASE REPORT
A 90-year old woman with dementia was
admitted to our hospital from a nursing home with
a cutaneous fistula in her left lumbar region with
purulent discharge over the past month. We found
out from the patient’s daughter that the patient
had had the fistula for at least one year but due to

the patient’s good general condition no diagnostic
procedures were conducted. In the last few days
prior to admission the daughter noticed that the
patient was getting weaker, had no appetite, had
a dry cough and was unable to walk due to severe
left-sided back pain and coxalgia. The patient had
no history of urological problems. On admission
the patient was subfebrile (37.7ºC) with no evident
respiratory distress. Laboratory examination showed anaemia (haemoglobin, 8.7g/L), leukocytosis
(17.1x109/L) and a raised CRP value (220mg/L). The
results of the kidney function tests were normal.
The fistulogram revealed nephrocutaneous
fistula with contrast leakage cranially and caudally from the kidney (Figure-1). For the purposes
of carrying out a detailed examination we decided
to conduct a computer tomographic (CT) scan immediately after the fistulogram.
The patient was positioned on her right
flank during the CT examination because of severe left sided coxalgia. NCF and NBF were observed on the CT (Figures 2 A and B). NCF was
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communicating with the renal pelvis and contrast
was excreted into the bladder (Figure-2 C). NBF
was communicating with the bronchi of the posterobasal segment of the left lower lobe through
the lumbocostal trigone of the diaphragm (Figure-2 A). Contrast was observed in the left main
bronchus and trachea. Furthermore, contrast was

also observed in the oesophagus, stomach and
duodenum after expectoration from the bronchial
tree (Figures 2 A, B and C). Caudal contrast leakage was shown retroperitoneally along the whole
length of the psoas and the iliacus muscle, all the
way to the lesser trochanter (Figure-2 C). A morphologically deformed kidney was observed.

Figure 1 - Fistulogram showing nephrocutaneous fistula with contrast leakage cranially (blue arrow) and caudally (red
arrow) from the kidney.

Figure 2 - The computer tomographic scan performed immediately after the fistulogram; the patient was positioned on her
right flank. A) contrast in the oesophagus (blue arrowhead) and communication with the left lower lobe of the lung (blue
arrow). B) cutaneous fistula (red arrow), contrast retroperitoneally (red star) and in the duodenum (red arrowhead). C)
contrast in bladder (green star), ureter (green arrow) and in the psoas muscle (green arrowhead) just proximally to lesser
trochanter.

809

ibju | RADIOLOGY PAGE

Detailed examination of the deformed kidney and the caudal contrast leakage was performed with a follow-up CT scan five days later with
intravenous contrast application. A large staghorn
calculus was observed within the collecting system of the enlarged left kidney (Figures 3 A and
B). Non-enhancing areas of the dilated collecting
system, surrounded by enhancing and extremely
atrophic parenchyma, were observed in the left
kidney–a finding known as the “bear paw” sign
(Figure-3 A). These CT findings of the deformed
left kidney are typical for xanthogranulomatous
pyelonephritis. The caudal contrast leakage was
found to be a retroperitoneal abscess fistulising
along the psoas muscle and the iliacus muscle,
forming a large pelvic abscess (Figure-3 C). The
right kidney was normal.

DISCUSSION
We report on a unique case of triple renal
fistulisation. To our knowledge this is the first report in the literature with fistulisation to the psoas
muscle, skin and bronchi as a late complication of
a renal calculus.
A psoas muscle abscess is a relatively rare
condition with renal disease being the cause of abscess formation in 17.5% of cases (2, 3). Spontaneous fistulisation to the adjacent organs due to infectious or inflammatory disease is not uncommon.
However, fistulisation to the skin and bronchi without previous renal surgery is very rare. A Medline
search revealed 16 cases of spontaneous NCF since
1983 and 24 cases of NBF since 1956. Furthermore, we found only two reported cases of coexistent

Figure 3 - The computer tomographic scan with intravenous contrast. A) staghorn calculus (blue arrowhead) and extremely
atrophic parenchyma of the left kidney (blue arrow). B) retroperitoneal abscess (red arrow) and staghorn calculus (red
arrowhead). C) fistulisation along the psoas muscle (green arrow) and large pelvic abscess (green arrowhead).

E. coli grew from fistular smear and urine
cultures. The QuantiFERON test was negative. The
inflammatory markers were found to be depleting
after the initial empirical therapy with flucloxacillin and ciprofloxacin that were changed to
specific antibiotic coverage with piperacillin and
tazobactam. Considering the general condition
and extent of the disease, the patient was not a
suitable candidate for surgical treatment and was
managed conservatively.

NCF and NBF (4, 5) and none for coexisting fistulisation to the psoas muscle, skin and bronchi.
In the past, urinary tract tuberculosis was
considered to be the primary cause of renal fistulisation. Nowadays spontaneous fistulas usually
occur because of a chronic infection, inflammation, and typically in association with xanthogranulomatous pyelonephritis (XGP). These kidney
diseases are generally associated with calculus
formation (1, 6). Various microorganisms have

810

ibju | RADIOLOGY PAGE

been cultured from the sputum, urine and kidney
specimens in patients with NCF and NBF (7). However, E. coli and Proteus species account for approximately one third of cases (8).
A final diagnosis of renal disease was not
made since the patient was not a suitable candidate for surgery. A definite diagnosis of XGP is histological (9); however the CT scan of our patient
was highly demonstrative of diffuse XGP showing
a severely enlarged kidney and staghorn calculus.
These two signs, along with the “bear paw” sign
and inflammatory changes in the perinephric fat,
although not specific, are strongly suggestive of
diffuse XGP (9).
The kidney is a retroperitoneal organ and
directly related to the muscles posteriorly. The
only intervening layers are perinephric fat and
Gerota’s fascia. Once these are transgressed any
progressive inflammatory or degenerative process involving the kidney can spread along the
transversalis fascia to the posterior retroperitoneal
space (10, 11). Fusion lines of fascial planes tend
to direct the exudates within the retroperitoneal
compartment and the inflammatory spread is usually caudal (12). However, in rare cases the spread
can be cranial with the potential for forming NBF.
Furthermore, the lumbocostal trigone is described
as a relatively weak area of the diaphragm with
the possibility of the transmission of infection to
the thoracic cavity (13).
In this case the renal inflammatory process
spread laterally, cranially and caudally from the
posterior retroperitoneal space. Laterally it transgressed the transversalis fascia and formed NCF
just laterally of the erector spinae muscle group
(Figure-2 B). Cranially, the inflammatory process
transgressed the transversalis fascia and formed
NBF through the lumbocostal trigone (Figure-2
A). Caudally, the inflammatory process transgressed the transversalis and psoas fascia and spread along the psoas muscle, forming a large pelvic
abscess (Figure-3 C).

There are several radiologic methods available for revealing the anatomical course of fistulae. In cases of renal fistulisation, a fistulogram
and retrograde pyelography are usually the first
step in the diagnostic procedure and are a good
choice in cases where the spread of the disease is
non-complicated (4, 5, 11, 14). However, in cases
where the spread is complex, as observed in this
case, a CT in conjunction with fistulography is the
best method to establish a diagnosis.
CONCLUSIONS
Our case report demonstrates the difficulties encountered in diagnosing this rare condition.
Furthermore, it demonstrates how a neglected calculus, though asymptomatic, can cause a serious
medical condition and shows the importance of
early medical intervention.
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ABSTRACT		

			

_______________________________________________________________________________________
Suture granuloma is a mass forming benign lesion that develops at the site of surgery as a foreign body reaction to
non-absorbable suture material. We present a case of suture granuloma that developed at the inguinal region after orchiectomy, and define the sonography, color Doppler sonography and real-time ultrasound elastography findings in correlation
with the histopathological findings.

INTRODUCTION

Eight months after the initial admittance,
the patient presented with a palpable, firm, non-painful, nodular mass in the proximal part of orchiectomy area in the left groin. Serum markers
were within normal limits (AFP=4.5ng/mL, ß-hCG
<1.0ng/mL). The patient was evaluated with sonographic examination by L5-12 transducer of
a Philips iU22 scanner (Philips Medical Systems,
Best, The Netherlands). On gray-scale sonography,
the mass at the operation area was in soft tissue
echogenicity 13*21*33mm in dimensions with lobulated but well defined margins (Figure-1). The
lesion was found to include curvilinear tram-like
highly echogenic material at the center and parallel lower echo areas covering that echogenicity.
On color and power Doppler imaging, the lesion
was highly vascular (Figure-2). Real-time ultrasound elastography demonstrated that the lesion
had increased stiffness when compared to the surrounding soft tissues of the inguinal region, with
high strain ratios, measured between 6 and 8 (Figure-3). The patient was operated, the inguinal
lesion was excisionally removed and the histopathological investigation revealed that the lesion
was a suture granuloma (Figure-4).

A 25-year-old male with a history of left
orchiectomy due to testis tumor eight months ago,
presented with left inguinal palpable mass. The
initial histopathological diagnosis was pT1 mixed
germ cell tumor (80% yolk sac tumor and 20% embryonal carcinoma) which was 3cm in diameter,
with necrosis but without vascular, rete, epididymis, spermatic cord, or tunica albuginea invasion.
The surgical margins were free of tumor. Accompanying intratubular germ cell neoplasia was noted in the non-tumor testis tissue. The patient was
then evaluated by thorax and abdomen CT which
revealed three left para-aortic lymph nodes where the largest was 17mm in maximum transverse
diameter. The patient was treated with two cycles
of BEP (Bleomycin, Etoposide, Platinum) regimen, the chemotherapy was completed without
any complications and he was taken into regular
follow-up. At the time of diagnosis of the tumor,
alpha-fetoprotein level was 51.5ng/mL (normal
levels 0-7ng/mL) and ß-hCG level was 136.1ng/
mL (normal levels 0-5ng/mL) which came into the
normal limits after surgery and chemotherapy.
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Figure 1 - Gray-scale sonography of suture granuloma
(arrows). It is observed centrally located curvilinear double
echogenicity corresponding to suture material (dotted
arrows) to be covered by highly sound attenuating tissue.

Figure 4 - A) Macroscopy of the resected material. Arrow
denotes the curvilinear appearance of silk and the reactive
tissue around. B) Foreign material under polarized light
(arrows) in a background of granulomatous reaction
(H&E, x200).

Figure 2 - Color Doppler sonography of the granuloma
shows the hypervascularity of the lesion.

A

Figure 3 - Real time ultrasound elastography demonstrates
that the lesion is harder than the surrounding tissues.

B

DISCUSSION
Suture granuloma is a rare complication of
surgery developing secondary to the use of non-absorbable suture material (1-9). It is a foreign
body type of granulomatous reaction to a non-crystalline substance that is being processed to
be eliminated by multinucleated giant cell formations. The development of suture granulomas has
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been reported to be a two-step process that begins
with the initial reaction of tissue inflicted by the passage of the needle and then followed by a specific
inflammatory reaction to the suture material (10).
Suture granulomas may occur anywhere in
the body. The risk of development has been reported more with silk and polyfilament threads than
the absorbable suture materials (3, 5). Silk is a
braided suture material composed of protein fibers
which is considered as a non-absorbable material.
It is preferred because it is cheaper, more easily
sterilized, tends to react less with the tissues and
provides stronger wound closure (11). Inflammatory reaction to silk may sometimes be observed,
even causing suppuration and sinus formation in
wounds, but delayed inflammation of silk is known to be rare (2, 6, 11). However, a real epidemiological data is not existent.
Clinical presentation of suture granuloma
may vary from a classic inflammatory reaction
with erythema, swelling, pain and finally rejection
of the suture material to a chronic inflammatory
reaction with granuloma formation that may present as a solid mass, usually painless and gradually increasing in volume (12). The time duration
between the operation and the occurrence of the
granulomatous mass has been reported to vary between a few months to several years (2, 12).
The diagnosis of suture granuloma is particularly important in patients treated for cancer
because the condition may resemble local tumor
recurrence. Clinical findings, history and even the
imaging features may be misleading. There are reported confusing lesions in the literature mostly
detected by PET-CT (5-6). Suture granulomas mimicking intra-abdominal tumors on CT imaging
have also been reported (7-9). Sonography, on the
other hand, is probably the most helpful tool for
the diagnosis of suture granulomas. Especially for
superficially located lesions, high resolution sonographic imaging can easily detect the inside
details of the granulomatous lesion as well the suture itself. Rettenbacher et al. (1) have reported the
sonographic appearance indicating the pre-operative diagnosis of suture granuloma as hyperechogenic single or double lines inside of a hypoechogenic mass. Echogenicity has been attributed to
the reflectivity of the suture itself, as supported by

the sonographic bath experiment reported in the
same article (1). In our patient, we observed curvilinear double layered echogenic material inside
of the hypoechogenic soft tissue mass. In addition,
we also detected that the echogenic suture material was covered by a prominent sound attenuating layer which was parallel to it. In pathological
examination this layer was found to be the reactive tissue covering the suture material.
Color and power Doppler sonography
exam in our patient showed that the lesion was
hypervascular in nature particularly at the peripheral parts which were found to be inflammatory
regions of the mass on histopathological evaluation. In fact, Doppler imaging had a limited role
in the diagnosis of our case. Moreover, this hypervascular nature might have been misleading to a
tumor diagnosis if the primary was a high stage
tumor and/or the local recurrence an expected
consequence.
We also performed real-time ultrasound
elastography in our patient and investigated the
strain ratio of the mass to evaluate its nature. Our
case is the first one that elastography is used for
the evaluation of a suture granuloma. Actually,
elastography is a relatively new technique and the
literature is limited at the moment in the field of
characteristics of the granulomatous lesions (13,
14). However, it is not unexpected that the granulomatous lesions might show increased stiffness
when compared to the surrounding soft tissue.
In the presented case, the granulomatous lesion
demonstrated prominent stiffness color, on color-scale and high values of 6 to 8 on strain ratio
measurements.
The diagnosis of suture granuloma is provided by surgical excision of the lesion and histopathological examination. The foreign body is
detectable at the center of the granuloma under
polarized light, surrounded by multinucleated
giant cells and macrophages. Surgery is not only
used to achieve the final diagnosis but also used
for eradication of the inflammation. In our patient,
the local recurrence was not an expected condition because the local recurrence of stage pT1
testis tumor in a very short time after the completion chemotherapy, and with normal serology, is
rare. Additionally, the sonographic findings were
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consistent with a suture granuloma. However, the
patient was operated to confirm diagnosis, to clear up the lesional area and for the psychological
relief of the patient.
In conclusion, suture granulomas are rare
lesions that can be diagnosed by high resolution
sonography with the typical features of single or
double layer linear or curvilinear echogenicity
covered by hypoechogenic layers. Doppler sonography seems to have a limited role to provide
additional information for differential diagnosis.
Elastography features reported here are the first in
the literature and include increased stiffness with
high strain ratios.

8.
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Percutaneous epididymal sperm aspiration as a method
for sperm retrieval in men with obstructive azoospermia
seeking fertility: operative and laboratory aspects
_______________________________________________
Sandro C. Esteves 1
1

ANDROFERT - Andrology and Human Reproduction Clinic, Campinas, SP, Brasil

ABSTRACT

_______________________________________________________________________________________
Introduction: Congenital bilateral absence of vas deferens (CBAVD) is a non-treatable cause of obstructive azoospermia
(OA). However, the affected men can father children by undergoing sperm retrieval (SR) and intracytoplasmic sperm
injection (ICSI).
Materials and Methods: This video describes percutaneous epididymal sperm aspiration (PESA), performed on a 36 year-old male with CBAVD. In PESA the goal is to obtain epididymal fluid. A hypodermic needle attached to a 1 cc syringe
is inserted through the skin into the corpus or caput epididymis. Gentle negative pressure is applied to aspirate the epididymal fluid, which is sent to the laboratory for examination.
Results: Total number of spermatozoa retrieved after a single puncture was 3.5 million sperm, of which 29% were motile.
Motile spermatozoa with normal morphology were selected and injected into the oocyte cytoplasm, while excess retrieved sperm were cryopreserved. The operative time was 10 minutes. The patient recovered his normal activities within
the next day and no complications were recorded. In a series involving 32 men with CBAVD, success rate at obtaining
motile sperm by PESA was 96.8%, with a complication rate of 3.1%. ICSI carried out with spermatozoa retrieved by PESA
resulted in a live birth rate of 34.4% per attempt. The short-term outcome of resulting offspring was comparable with
those obtained in other categories of OA.
Conclusion: PESA is a simple, quick, and successful procedure to retrieve sperm from men with OA due to CBAVD. Retrieved sperm can be successfully used to generate healthy offspring with the aid of ICSI.
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azoospermia such as the success in achieving high
concentrations of motile sperm while imparting
minimal to no risk. Clearly, PESA achieves these
endpoints quite successfully and hence constitutes
an excellent choice in fertility management provided intracytoplasmic sperm injection is readily
available to couples thereafter and hopefully resulting in a successful conception.

Editorial comment
In this very nice video, the authors highlight the clinical merit of percutaneous epididymal
sperm aspiration (PESA) in the management of
obstructive azoospermia. The video highlights not
only the key features of this technique but depict
within a consecutive cohort of 32 male patients
that excellent outcomes can be achieved, with a
very acceptable low complication rate. It clearly
validates PESA as a reliable and excellent choice
in the management of obstructive azoospermia.
There are clearly many factors which must be considered in deciding which therapeutic intervention is selected in the management of obstructive

Philippe E. Spiess, M.D.

Video Section Editor,
International Brazilian Journal of Urology
E-mail: Philippe.Spiess@moffitt.org

Editorial Comment

comparable with those obtained in other types of
obstructive azoospermia. Percutaneous aspiration
of sperm is an effective, safe, and reproducible
means of obtaining adequate sperm in men who
have obstructive azoospermia due to CBAVD.

Sperm can be obtained by microepididymal sperm aspiration (MESA), percutaneous sperm
aspiration (PESA), and testicular sperm extraction
(TESE), from patients with congenital absence of
the vas deferens (CBAVD). The authors of the video on PESA as a method for sperm retrieval in
obstructive azoospermia nicely demonstrate this
technique in men with CBAVD. These patients
have an abnormal epididymis from this condition
making the retrieval more challenging (1). In their
case series of 32 men with CBAVD, success rate
at obtaining motile sperm by PESA was 96.8%,
with a live birth rate of 34.4% per attempt. The
short-term outcome of resulting offspring was
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Robotic Salvage Lymph Node Dissection After Radical
Prostatectomy
_______________________________________________
Fabio C. M. Torricelli 1,2,3, Arnaldo Cividanes 1,2,3, Giuliano B. Guglielmetti 1,2,3, Rafael F. Coelho 1,2,3
Hospital das Clínicas da Faculdade de Medicina da Universidade de São Paulo, SP, Brasil; 2 Hospital
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1

ABSTRACT

_______________________________________________________________________________________
Introduction and objective: Radical prostatectomy is a first-line treatment for localized prostate cancer. However, in some
cases, biochemical recurrence associated with imaging-detected nodal metastases may happen. Herein, we aim to present
the surgical technique for salvage lymph node dissection after radical prostatectomy.
Materials and Methods: A 70 year-old asymptomatic man presented with a prostate-specific antigen (PSA) of 7.45ng/
mL. Digital rectal examination was normal and trans-rectal prostate biopsy revealed a prostate adenocarcinoma Gleason
7 (3+4). Pre-operative computed tomography scan and bone scintigraphy showed no metastatic disease. In other service,
the patient underwent a robotic-assisted radical prostatectomy plus obturador lymphadenectomy. Pathologic examination showed a pT3aN0 tumor. After 6 months of follow-up, serum PSA was 1.45ng/mL. Further investigation with 11C-Choline PET/CT revealed only a 2-cm lymph node close to the left internal iliac artery. The patient was counseled for
salvage lymph node dissection.
Results: Salvage lymph node dissection was uneventfully performed. Operative time was 1.5 hour, blood loss was minimal, and there were no intra- or postoperative complications. The patient was discharged from hospital in the 1st postoperative day. After 12 months of follow-up, his PSA was undetectable with no other adjuvant therapy.
Conclusion: Robotic salvage pelvic lymph node dissection is an effective option for treatment of patients with biochemical recurrence after radical prostatectomy and only pelvic lymph node metastasis detected by C11-Choline PET/CT.
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Editorial Comment
To date, an implementation of novel imaging techniques, such as PSMA or 11C-choline
PET fused with CT or MRI, and diffusion-weighted MRI imaging (DWI), seem to significantly improve restaging of lymph node (LN) status after
radical prostatectomy. From physician and patient prospects, it is outmost of importance to
accurately detect the solitary LNs considering
them as a final local resort of residual cancer
disease. From this point, the precise preoperative mapping of potential targets can be a prerequisite for successful salvage robotic-assisted
radical prostatectomy (sRARP). The recent data
suggested that sLND can delay clinical progression and postpone hormonal therapy in almost
one-third of the patients, although the majority
of them will have biochemical failure (1).
The presented videocase demonstrated
that 11C-choline PET/CT scan may be useful as
a reliable and promising tool for restaging of LN
status in patients with biochemical recurrence
of disease after RARP. However, more evidencebased data are needed to prove further validation
of accuracy of this scan especially with low PSA
threshold (less than 0.5-1.0ng/mL). Furthermore,
the contemporary literature data and our initial
clinical experience show a value of other radiopharmaceutical agent such as PSMA PET/CT
scan as even more precise diagnostic modality.

Otherwise, new data with DW-MRI use also seem
to have favorable performance characteristics as
well. For instance, Elbert et al. (3) examined the
results on 29 patients with DW-MRI using quantitative parameter such as ADC (apparent diffusion coefficient) cut-off of 1.30x10-3 reporting
a sensitivity, specificity and discrimination accuracy of this threshold to detect LN involvement as of 86%, 85% and 86%, respectively.
Finally, image-guided sLND can be considered as a feasible and useful treatment option
in patients with clinical LN failure after primary
definitive treatment such RARP.
REFERENCES
1.

2.

3.

820

Abdollah F, Briganti A, Montorsi F, Stenzl A, Stief C, Tombal
B, et al. Contemporary role of salvage lymphadenectomy in
patients with recurrence following radical prostatectomy. Eur
Urol. 2015;67:839-49.
Kabasakal L, Demirci E, Ocak M, Akyel R, Nematyazar J, Aygun
A, et al. Evaluation of PSMA PET/CT imaging using a 68GaHBED-CC ligand in patients with prostate cancer and the value
of early pelvic imaging. Nucl Med Commun. 2015;36:582-7.
Eiber M, Beer AJ, Holzapfel K, Tauber R, Ganter C, Weirich G,
et al. Preliminary results for characterization of pelvic lymph
nodes in patients with prostate cancer by diffusion-weighted
MR-imaging. Invest Radiol. 2010;45:15-23.

Vipul Patel, MD and Vladimir Mouraviev, MD

Director of Urologic Oncology
Florida Hospital Cancer Institute, FL, USA
E-mail: vipul.patel.md@flhosp.org

Vol. 41 (4): 821-821, July - August, 2015
doi: 10.1590/S1677-5538.IBJU.2015.0273

Letter to the editor

RE: Migration of endotacker into the bladder 7 years after
laparoscopic retroperitoneal burch application
_______________________________________________
Ahmet Salvarci, Yunus Agrali
Department of Urology, Konya Hospital, Semsi Tebrizi Mh. Serafettin Caddesi, Konya, Turkey and
Department of General Surgery, Konya Hospital, Semsi Tebrizi Mh. Serafettin Caddesi, Konya, Turkey
Int Braz J Urol. 2015; 41: 382-7

To the editor,
I read with interest the recent case reported by Salvarci et al in which the complication of a migrated intravesical endotacker is reported 7 years after a laparoscopic colposuspension (1).
The authors state that during their investigation of retrospective laparoscopic Burch complications they did not reveal any endotacker migration into the bladder similar to the case described.
In 2014 I published a case of migrated intravesical staples which had occurred following a laparoscopic Burch Colposuspension 10 years earlier (2). Similar to the case described by Salvarci et al, our
patient had also complained of recurrent urinary tract infections following a laparoscopic colposuspension. In 2002, Washington reported a case of migrated intravesical staples that had occurred only 4 years
following laparoscopic colposuspension (3).
Therefore although migrated intravesical tackers remain rare they have been widely reported and
can occur between 4 to 10 years post operatively.
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Letter to the editor

RE: Preoperative serum albumin as a prognostic factor in
patients with upper urinary tract urothelial carcinoma
_______________________________________________
Ja Hyeon Ku, Myong Kim, Woo Suk Choi, Cheol Kwak, Hyeon Hoe Kim
Department of Urology, Seoul National University College of Medicine, Seoul, Korea
Int Braz J Urol. 2014; 40: 753-62

To the editor,
The publication on “Preoperative serum albumin and upper urinary tract urothelial carcinoma” is
very interesting (1). Ku et al. reported that “hypoalbuminemia is an independent marker of poor prognosis in patients with upper urinary tract urothelial carcinoma (1).” Indeed, there are many recent reports
confirming the importance of pretherapeutic serum albumin level (1, 2). This parameter can represent
that nutritional status of the patient which is an important basic determinant for ability of the body to
fight with illness (2). Nevertheless, there are many factors that can affect the serum albumin level.
The good examples are the laboratory interferences and artifacts (such as fibrinogen and heparin)
that can alter the serum albumin result (3, 4). In addition, to assess the nutritional status preoperatively,
it is suggested not only serum albumin but also other parameters such as hemoglobin has to be concurrently determined and interpreted (5). As noted by Delmore, “the Prognostic Nutritional Index (PNI),
including serum parameters, immune competence testing and anthropometrics (6)” is recommended for
“predicting postoperative morbidity/mortality and of selecting cancer patients (6)” Finally, there are also
other confounding factors that can alter the final outcome results such as the superimposed nosocomial
infection during admission, concurrent anemia, etc.
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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 Arabic numerals. Each table should be typed on a single 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 alphabetized. They must be identified in the text with Arabic numerals in parenthesis. Do not include unpublished material and personal communications in
the reference list. If necessary, mention these in
the body of the text. For abbreviations of journal names refer to the “List of Journals Indexed
in Index Medicus” (http://www.nlm.nih.gov). The
authors must present the references according to
the following examples; the names of all authors
must be included; when exist more than six authors, list the first six authors followed by et al.
The initial and the final pages of the reference
should be provided:
Papers published in periodicals:
▪ Paterson RF, Lifshitz DA, Kuo RL, Siqueira Jr TM,
Lingeman JE: Shock wave lithotripsy monotherapy
for renal calculi. Int Braz J Urol. 2002; 28:291-301.
▪ Holm NR, Horn T, Smedts F, Nordling J, de la
Rossete J: Does ultrastructural morphology of
human detrusor smooth muscle cell characterize
acute urinary retention? J Urol. 2002; 167:1705-9.
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Books:
▪ Sabiston DC: Textbook of Surgery. Philadelphia,
WB Saunders. 1986; vol. 1, p. 25.
Chapters in Books:
▪ Penn I: Neoplasias in the Allograft Recipient. In:
Milford EL (ed.), Renal Transplantation. New York,
Churchill Livingstone. 1989; pp. 181-95.
The Int Braz J Urol has the right of reject
inappropriate manuscripts (presentation, number
of copies, subjects, etc.) as well as proposes modifications in the original text, according to the
Referees’ and Editorial Board opinion.
THE EDITORS SUGGEST THE AUTHORS
TO OBSERVE THE FOLLOWING GUIDELINES
WHEN SUBMITTING A MANUSCRIPT:
The Ideal Manuscript may not exceed
2500 words.
The Title must be motivating, trying to
focus on the objectives and content of the manuscript.
Introduction must exclude unnecessary
information. It should briefly describe the reasons
and objective of the paper.
Materials and Methods should describe
how the work has been done. It must contain su-
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fficient information to make the study reproducible. The statistical methods have to be specified.
The Results should be presented using
Tables and Figures whenever possible. Excessive
Tables and Figures must be avoided. The tables
should not be repeated on the text.
The Discussion must comment only the results of the study, considering the recent literature.
Conclusions must be strictly based on the
study findings.
References should contain no more than
30 citations, including the most important articles
on the subject. Articles not related to the subject
must be excluded.
The Abstract must contain up to 250 words
and must conform to the following style: Purpose,
Materials and Methods, Results and Conclusions.
Each section of the manuscript must be synthesized in short sentences, focusing on the most
important aspects of the manuscript. The authors
must remember that the public firstly read only
the Abstract, reading the article only when they
find it interesting.
NOTE:
Recent issues of the International Braz J Urol must
be observed concerning the presentation form of
the manuscript.
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The authors should observe the following checklist before submitting a manuscript
to the International Braz J Urol
�

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

�

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

�

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

�

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

�

Normal laboratory values are provided in parenthesis when first used.

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

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

�

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

�

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

�

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

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

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

�

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

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

A list of abbreviations is provided.
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