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1

Dear colleagues and subscribers: 

 I would like to thank Dr. Miriam Dambros for her successful and enthusiastic work during 
her term as chief editor of the International Brazilian Journal of Urology.

 Among several of her accomplishments, I must mention the introduction of the Portuguese 
version of the journal, the design of the new cover of the Journal for a more identifiable “YELLOW” 
Journal, representing the golden yellow color of the National Brazilian flag. Moreover, Dr. Dambros 
continued with video library and improved the process to increase the reputation of the Int Braz 
J Urol by following the strict rules of the World Association of Medical Editors and the citation 
guidelines. Ultimately, these steps increased the impact factor of the Int Braz J Urol and pride of the 
editorial board.

 Thank you Dr. Dambros for all the academic contributions.
 Following the Democratic policy of the Brazilian Urological Society (SBU), it is my honor 

that I announce the new Editor in Chief Dr. Sidney Glina who has been appointed by the SBU board 
of regents and will serve a new term to convey  to the readers a new format and ideas to the journal.

 Dr. Glina’s accomplishments are innumerous but it is worth mentioning that he brings not 
only a breath of fresh air but years of experience as editor in chief of the Revista do Hospital Ein-
stein. Dr. Glina was the president of SBU (2005-2007), served as President of International Society of 
Sexual Medicine (2000-2002) and he is the President  of Latin American Society of Sexual Medicine.

 Dr Glina’s experience as member of Editorial Board of Int Braz J Urol, Journal of Sexual 
Medicine (Chair of Classic Citation Section of Journal of Sexual Medicine) and Editor of Arquivos H.
Ellis (2005-2011) will certainly bring a new era to the prestigious Int Braz J Urol.

 I look forward to work with Dr Glina, and I am certain that the readers of the Int Braz J Urol 
will be seeing the innovative way of bringing you the scientific information that you seek for your 
everyday practice.

Sincerely,

Dr. Fernando J. Kim

International Editor of
Int Braz J Urol

Volume 38 | number 1 | January . February, 2012   | INT BRAZ J UROL EDITOR’S

COMMENT
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Estimated Int Braz J Urol readers,

 During the year of 2011 I was honored to coordinate our valued Journal. The Int Braz J Urol 
is today among the leading Journals in the world of Urology. The collaboration of all reviewers, 
authors and readers has been essential so that it remains at this level. The year 2011 was very pro-
ductive for the Journal, especially in regard to reduction of costs as well as the constant search for 
resources agencies.

 I thank all colleagues of the board and wish success to Prof. Sidney Glina as the new Editor 
in Chief of the Int Braz J Urol

Dr. Miriam Dambros

Editor-In-Chief 
International Braz J Urol (2011)

Volume 38 | number 1 | January . February, 2012   | INT BRAZ J UROL 
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The International Brazilian Journal of Urology is the Official Journal of the Brazilian Soci-
ety of Urology (SBU); it is published 6 times a year (bimonthly, starting with the January-February 
edition) and has open access through the webpage www.brazjurol.com.br . It was founded in 
1975 by a group of effective members of BSU as an official channel to publish scientific papers 
produced by the Brazilian urological community and never stopped been published since then. It 
has been published in English becoming definitely an international journal.

 The journal  is indexed by PubMed/MEDLINE, Index Medicus - NLM, EMBASE/Excerpta 
Medica, SciELO, Lilacs/Latin America Index and other databases. Its most recent Impact Factor 
was 1.34.

 The Int Braz J Urol receives every year around 200 papers from more than 24 countries 
and  its rejection rate has been around 60%. Seventy-three papers were published in 2011 coming 
from 17 countries.

 This is the magnitude of the task I was invited to command as Editor in Chief for the next 
four years. A solid and traditional journal, which has been built and consolidated by every Editor 
before me. And they did a wonderful job! 

 To go on with this successful journey, I invited a group of interested  and active col-
leagues to act as Editor Associates and Section Editors and brought some new blood  to the Edi-
torial Committee.

 Readers will notice some changes, as the new Challenging Clinical Cases Section, because 
we believe that it is important to have a place where significant clinical cases can be published. 
In the era of Evidence Based Medicine, it is still possible to learn from individual experiences.

 As homage to the Brazilian urological community who supports the journal, we will in-
crease the possibility of getting submissions in Portuguese and will translate them to English, 
which is the official language of the Journal. This opens a larger window of opportunity to the 
Portuguese-Speaking Urological Community in Europe, Africa and Asia to submit articles to the 
Int Braz J Urol. The Associação Lusofona de Urologia recognized the importance of this police and 
just adopted our journal as its official scientific journal.

 I hope we can contribute to strengthen the trajectory of the Int Braz J Urol creating a more 
dynamic and interesting journal to the readers.

Enjoy our journal!

Dr. Sidney Glina

Editor-In-Chief 
International Braz J Urol

Volume 38 | number 1 | January . February, 2012   | INT BRAZ J UROL 
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REVIEW ARTICLE

INTRODUCTION

Urologic surgery continues to evolve fo-
cusing efforts on adequate treatment of patho-
logic urologic conditions in a safe and minimally 
invasive manner (1).

 Laparoscopic surgery has well defi ned 
benefi ts for the patient and has, over time, be-
come accepted as a standard of care access strat-
egy for the management of benign and malignant 
Urologic diseases.

 Despite signifi cant advances in laparo-
scopic technique and technologies, laparoscopic 
Urologic surgery remains technically demanding. 
Unlike open surgery, at the end of laparoscop-
ic extirpative procedures, the Urologist is often 
faced with the additional challenges of specimen 
retrieval and extraction.

 Laparoscopic specimen entrapment and 
extraction occur at what is falsely considered the 
“end of the procedure”. During open surgery, after 
the specimen has been mobilized, the specimen is 

Despite signifi cant advances in laparoscopic technique and technologies, laparo-
scopic Urologic surgery remains technically demanding regarding various surgical 
steps including the challenge of specimen retrieval and extraction, whether to in-
stall a drainage system and the best option for wound closure. Laparoscopic speci-
men entrapment and extraction occurs at what is falsely considered the “end of the 
procedure”. During open surgery, after the specimen has been mobilized, the speci-
men is simply lifted out of the larger incision which has been made to achieve the 
surgical objectives. In contrast, signifi cant laparoscopic skill is required to entrap 
and safely extract laparoscopic specimens. Indeed, the Urologist and surgical team 
which are transitioning from open surgery may disregard this important part of the 
procedure which may lead to signifi cant morbidity. As such, it is imperative that 
during laparoscopic procedures, the “end of the procedure” be strictly defi ned as the 
termination of skin closure and dressing placement. Taking a few minutes to focus 
on safe specimen entrapment and extraction will substantially reduce major mor-
bidity. The following review focus on the technology and technique of specimen 
entrapment and extraction, on the matter of whether to install a drainage system 
of the abdominal cavity and the options for adequate closure of trocar site wounds. 
This article’s primary objectives are to focus on how to minimize morbidity while 
maintain the advantages of a minimally invasive surgical approach.

The fi nal stage of the laparoscopic procedure: exploring 
fi nal steps
_______________________________________________
Ricardo A. Natalin, Fabio S. Lima, Thomé Pinheiro, Eugenio Vicari, Valdemar Ortiz, Cassio Andreoni, 
Jaime Landman

Universidade Federal de Sao Paulo (RAN, FSL, TP, EV, VO, CA,) Sao Paulo, Brazil and Columbia University 
Medical Center (RAN, JL), New York, USA

ABSTRACT         ARTICLE INFO_______________________________________________________________     _____________________

Key words: 
Laparoscopy; urology; kidney; 
outcomes

Int Braz J Urol. 2012; 38: 4-16

________________

Submitted for publication:
March 21, 2011

________________

Accepted after revision: 
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IBJU | Final steps in laparoscopy

simply lifted out of the larger incision which has 
been made to achieve the surgical objectives. At 
this time the open surgical team is typically more 
relaxed, and may turn up the volume on what is 
commonly referred to as “closing music”.

 In contrast, significant laparoscopic skill is 
required to entrap and safely extract laparoscop-
ic specimens. Indeed, the Urologist and surgical 
team which are transitioning from open surgery 
may disregard this important part of the proce-
dure which may lead to significant morbidity. As 
such, it is imperative that during laparoscopic pro-
cedures, the “end of the procedure” be strictly de-
fined as the termination of skin closure and dress-
ing placement.

 The following review will focus on the 
technology and technique of specimen entrap-
ment, extraction, and drainage of the abdominal 
cavity for safely exiting the abdomen. This arti-
cle’s primary objectives are to focus on how to 
minimize morbidity while maintaining the advan-
tages of a minimally invasive surgical approach.

Entrapment and retrieval devices

 Important characteristics to be evaluated 
in a retrieval device are the sack permeability, re-
sistance and sack stability inside the abdominal 
cavity (2). Clinical application of specimen retriev-
al devices requires some characteristics in order to 
enable surgical manipulation and  safety. The de-
vice needs to be easily handled from trocar inser-
tion, sack visibility, opening, closure and removal.

 A variety of different retrieval devices are 
commercially available, each one presenting par-
ticular characteristics as show in Table-1.

 Several technologic improvements have 
been made regarding the retrieval devices like the 
use of impermeable sack, used for both intact and 
fragmented specimen removal. The impermeable 
sack improves safety regarding port-site recur-
rence as this rare but serious complication has 
been reported after organ retrieval without protec-
tion. (3).

 Cytologic washings from intact specimen 
retrieval devices sacks revealed that low-stage, 
low-grade tumors after minimal manipulation do 
not exfoliate cells into the retrieval sack. Howev-

er, higher grade and staged tumors may present 
different outcomes regarding cell exfoliation and 
should be properly treated (4).

 Recently Ganpule et al. described a new 
entrapment and retrieval device, arguing it to be 
effective and with a lower cost, the Nadiad Bag. 
The bag is manually constructed by the use of 
a 5F ureteral catheter (Devon Industries, Banga-
lore, India), a nylon thread and a polyethylene 
bag (Steribag, PCI, Kandivali, Mumbai, India); 
the bag is sealed at one end with an autoseal de-
vice (Rainbow Manufacturers, Rajkot, India) and 
a tunnel is created around the open end of the 
bag to thread the ureteral catheter with the nylon 
thread. For specimen entrapment the device is in-
serted through the working port; after specimen 
placement into the bag the ureteral catheter is re-
moved and the nylon thread used to tight the bag. 
The authors found the device easy to make and 
to be deployed, effective in removing the surgi-
cal specimen, with a low cost. However, attention 
should be made to the lack of permeability tests 
and stability tests and it should not be used for 
morcellation (5).

Alternative Entrapment Devices

 Various approaches for benign specimen 
entrapment have been described in the literature. 
Raj et al. described an inexpensive alternative to 
specific specimen retrieval devices that achieves 
the same benefits but with very low cost. The new 
and low cost device utilizes a regular sterile latex 
glove with fingers extremities removed thus creat-
ing a latex bag. This approach is a good alternative 
to specific retrieval devices that are usually expen-
sive; however in the setting of oncologic disease 
treatment it should not be used due to the fragility 
of the sack and easy rupture with potential tumor 
seeding (6).

 Different techniques have been proposed 
for intact organ retrieval with the objective of 
reducing cost and simplifying material manage-
ment. Terai et al. describe a simple technique us-
ing a heavy-duty polyethylene bag with a zip 
(normally used for food storage) and the authors 
found no complications related to specimen en-
trapment or perforation of the bag with a very 
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Table 1 - Laparoscopic specimen retrieval devices.

Device Characteristics

LapSac® - Cook Sack made of nylon with polyurethane inner coating.
Low cost.
Needs to be folded and rolled for abdominal cavity insertion.
Fits most trocar sizes for insertion.
Not self opened, needs aid of more than one instrument.

LapBag® - Bard-Angiomed Sack made of nylon with polyurethane inner coating.
Have special introducer, ready for easy insertion.
Needs 10-13mm trocar for insertion.
Self opened sack neck ring.

Extraction Bag® - Karl Storz Sack made of transparent polyurethane.
Have special introducer, ready for easy insertion.
Needs 10-13mm trocar for insertion.
Self opened sack neck ring made of nitinol.

Endobag® - Dexide Sack made of transparent polyurethane.
Have special introducer, ready for easy insertion.
Needs 12-13mm trocar for insertion.
Self opened sack neck ring made of plastic, without any spring mecha-
nism.

Endopouch® - Ethicon Sack made of transparent Medifilm 810.
Have special introducer, ready for easy insertion.
Needs 12-13mm trocar for insertion.
Not self opened sack neck ring.

Endo-Cath® - Auto Suture Sack made of transparent polyurethane.
Have special introducer, ready for easy insertion.
Needs 10-12mm trocar for insertion.
Self opened sack neck ring made of metal.

low cost and easily performed by any laparo-
scopic surgeon. However the authors have made 
an important observation of never using this ma-
terial for morcellation because they are not leak-
proof or strong enough (7).

 These alternative entrapment devices pre-
sented another important concern related to its 
primary purpose: they were not designed to be 
used with this indication; however they may be 

used as prototype of new devices that will be spe-
cially designed for surgical and medical purpose.

Specimen Retrieval

 Specimen retrieval after laparoscopic 
procedure varies according to surgical anatomic 
region, to the specimen removed and its size, the 
surgical purpose (malignant vs. benign disease) 
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and if there is any other incision needed during 
surgery that could be used for this reason. The 
common extirpative Urologic surgical procedures 
include simple and radical nephrectomy, partial 
nephrectomy, nephroureterectomy, radical and 
simple prostatectomy, lymphadenectomy, adre-
nalectomy, orchiectomy, and extraction of uri-
nary calculi.

 We have previously reported a laparo-
scopic technique for large burden kidney stone, 
without the need of port site extension. A laparo-
scopic pyelolithotomy is performed in a standard 
manner and after the stone is removed from the 
renal pelvis, it is allocated inside an Endocatch 
device (U.S. Surgical; Norwalk, CT) and an ultra-
sonic lithotripter is used for stone fragmentation 
through a regular nephroscope, inside the perito-
neal cavity. Stone fragments are removed along 
with the fluid aspiration. This technique is effec-
tive in completely remove the calculi, maintain-
ing the procedure in a complete minimally inva-
sive approach, with no increased complication 
rates (8).

 Options at the termination of extirpative 
Urologic procedures include intact extraction and 
specimen morcellation. With intact extraction, 
specimen removal can be achieved by trocar site 
extension, connecting existing trocar site inci-
sions, or by incising prior abdominal scars or cre-
ating a new incision. Transverse abdominal inci-
sions are commonly chosen by surgeons because 
they achieve good cosmetics with potentially less 
pain if compared to incisions of other orientations 
(9). The use of retrieval devices facilitates either 
technique as with the Endocatch (U.S. Surgical; 
Norwalk, CT) for intact removal or the LapSac 
(Cook Urological; Spencer, IN) for the morcel-
lated one. In a prospective study comparing the 
patient’s impact from both retrieval techniques - 
intact and morcellated, Gettman et al. found no 
significant differences in long term quality of life 
evaluation (10).

 During extirpative procedures for malig-
nant disease, there remains significant contro-
versy regarding the acceptability of morcella-
tion. Although it has been used for a long time in 
Urology, there are limited reports regarding tumor 
seeding or complications which have resulted 

from Urologic specimen morcellation (11-13). The 
decision to morcellate should be made in con-
junction with the patient who must understand 
the risks and benefits of specimen morcellation.

 Changes in skin incision have been also 
studied as alternative to a mini-laparotomy for 
large specimen retrieval. Casciola et al. described 
an umbilical trocar incision extension causing 
minimal aesthetic impact since this extension is 
kept hidden by the umbilical scar. The authors 
found this approach effective in surgical speci-
mens with a great variability of shape and size, 
with or without the use of a laparoscopic retrieval 
device. The authors were able to retrieve consid-
erable large specimens of up to 6 or 7 cm, main-
taining the minimally invasive advantages of 
laparoscopic surgery (14).

 Some patients have the final cosmetic re-
sult as a major concern. To reduce abdominal scar-
ification in women, specimen retrieval through a 
vaginal incision has been proposed in a reproduc-
ible technique, with excellent patient acceptance 
and satisfaction and low morbidity. However this 
technique should not be performed in young nul-
liparious women, patients with atrophic vaginitis, 
an extremely large specimen, vaginal infection or 
a vaginal prolapse, or in those in whom the cos-
metic result is not a matter of concern (15,16).

 Supporters of intact specimen retrieval 
within an impermeable sack argument the supe-
riority of this method due to the simplicity of ex-
tending a trocar-site incision or perform a Pfan-
nenstiel incision, without compromising cosmetic 
or functional results. The intact specimen allows 
complete and more precise evaluation of tumor 
pathologic characteristics that may be adequately 
used for prognosis evaluation, guide oncologic 
follow-up, counseling and further adjuvant ther-
apy (17,18).

Morcellation

 Laparoscopic urologic surgery started 
with Clayman et al. in 1991, performing radical 
nephrectomy (19). Initially, the fragmentation of 
organs in smaller pieces, known as morcellation, 
was used for specimen retrieval reducing abdomi-
nal wall incision extension. However, the proce-
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dure was soon surrounded by debates regarding 
safety and pathologic tissue examination.

 Morcellated specimen retrieval is based 
on the sense of maintaining the minimally inva-
sive characteristics of the laparoscopic procedure 
and the oncologic safety by performing it inside 
a sack, leak proof and strong enough to prevent 
perforation. The use of port-site wounds for or-
gan morcellation and for the intact sack extrac-
tion containing the morcellated tissue is the ratio-
nale of this type of procedure. Other advantages 
besides the improved cosmetic result are an im-
provement in post-operative recovery due to the 
smaller incision, minimal skin wound and a lower 
risk of incisional hernia because there is reduced 
port-site manipulation and trauma (10).

 In order to perform safe morcellation pro-
cedure, with reduced risk of  tumor cell seeding it 
is necessary that the tissues are kept under direct or 
laparoscopic view with precise protection around 
the tissue, trocar and port-site through which the 
fragmented tissue will be retrieved. Before continu-
ing with surgery, all equipment and surgical instru-
ments, gowns and gloves need to be changed at 
the end of the morcellation procedure. Safe mor-
cellation without tissue spillage or entrapment bag 
perforation have been achieved with the use of 
the LapSac or EndoCatch II sack. These sacks have 
proved to be made of impermeable materials pre-
venting tissue and cell dissemination (20,21).

 Besides all debate and critics around mor-
cellation procedure, there have been a limited 
number of case reports with of seeding after this 
procedure. Possible contributor factors for these 
recurrences are the fact of not using a sack spe-
cifically designed for morcellation and unrecog-
nized microperforations in the sack. However this 
is a rare complication, with only a few reported 
cases in the literature (11). Another disadvantage 
is the impossibility of an adequate pathologic tu-
mor staging that may impact on the ability to en-
roll patients in clinical chemotherapy trials and 
adequate oncologic follow-up.

 Oncologic disease staging may be 
achieved based on radiologic imaging since com-
puted tomography or magnetic resonance images 
have good accuracy; however they may under- or 
overstage tumors in 5% to 35% of cases (22).

 Long-term studies evaluating oncolog-
ic results of morcellation have shown that this 
technique did not significantly impact the abil-
ity to detect pT3 disease and that there are no 
significant differences on recurrence-free, cancer 
specific or overall survival. Recurrence rates are 
similar to intact specimen retrieval, with similar 
oncological outcomes (23).

 In vitro evaluation of pathologic as-
sessment of morcellated specimen revealed that 
staging information was similar to that obtained 
from intact specimen retrieval; however these 
data have not been reproduced in the clinical 
setting (24).

 Clinical pathologic staging after morcel-
lation may be improved by removing larger frag-
ments through a small extension on skin incision 
(25). Important pathologic characteristics for 
prognosis such as microvascular invasion can 
also be evaluated in morcellated fragments.

 In the setting of keeping the procedure 
in a minimally invasive approach, morcellation 
enables specimen retrieval without enlargement 
of skin incision, with less post-operative pain 
and lower risk of incisional-related complica-
tions (26).

Port-site fascial closure

 Deep port-site closure should comprise 
fascial reapproximation and deep subcutaneous 
suture in order to eliminate subcutaneous dead 
space, decreasing wound tension and maximizing 
skin edge eversion (27).

 Hernia is a major concern in laparoscop-
ic surgery since the trocar created wounds that 
are large enough to allow the bowel or omentum 
through it. Closure of fascial defects is quite dif-
ficult and frequently incomplete due to the small 
length of the skin incision.

 Various different techniques and devices 
have been developed to aid the port-site fascial 
closure. Table-2 shows a brief description of these 
techniques, divided into three major groups.

 A maneuver that facilitates deep fascial 
wounds suture of port-sites is the maintenance 
of the pneumoperitoneum during closure in order 
to maintain a safe distance from the abdominal 
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wall to the bowel and other viscera. Another advan-
tage of maintaining the pneumoperitoneum is that 
it enables surgeon inspection of abdominal cavity 
through smaller ports regarding adequate fascial 
wound closure, haemostasis and that any viscera is 
implicated in the suture (28).

Improving fascial port-site wound closure

 Simple and more economic methods of 
laparoscopic port-site wound closure have been de-
scribed as the use of a Foley catheter for the closure 
of 10-12 mm wounds. The Foley catheter allows for 
abdominal wall traction with easy wound evalua-
tion to avoid any trapped viscera, while the inflated 
balloon may prevent herniation of the omentum or 
bowel through port-site defect. This method showed 
no significant difference in operative time, postop-
erative pain and complication rate if compared to 
traditional suturing closure, while has demonstrated 
to be easy to apply, not expensive, without the need 
for special training or having to handle a new in-
strument (29).

 Another technique that has been described 
for port-site closure is by using a hemostat clamp 
for suture guidance. The hemostat is used to grasp 
the peritoneum and rectus sheath of both incision 
edges under direct laparoscopic view followed by 
deflation of the pneumoperitoneum and standard 
suturing of the wound edges (30).

Port-site skin closure

 Port-site skin wounds may be closed in a 
wide variety of techniques, applying different kinds 
of sutures and materials (Table-3).

 Buchweitz et al., in a prospective random-
ized study, assessed the outcome of 5 mm laparo-
scopic port site skin closure by three different tech-
niques. The authors found that patient’s cosmetic 
satisfaction was higher with the use of transcutane-
ously sutured wounds compared to the subcutane-
ous suturing or the use of papertape closure. The 
authors attributed the improved cosmetics with the 
transcutaneous suture to the better coaptation of 
skin edges, enabling a higher quality scar result (31).

Table 2 - Laparoscopic fascial wound closure techniques.

Technique Characteristic Example

Closure assisted from inside abdomen 
(i.e., requiring two additional ports: 
one for the laparoscope and one for the 
grasper)

Instrument manipulation is done under 
direct visualization, allowing higher safety 
in avoiding visceral injuries.

Maciol needles; Grice needle; Use of ca-
theter or spinal needles; The Endoclose 
device; The Gor-Tex device.

Closure assisted by the use of extracor-
poreal instruments (i.e., needing only 
one additional port for the laparoscope).

Suture is performed extracorporeally 
under intra-abdominal direct visualization 
by the laparoscope. One of the most used 
techniques.

Carter-Thomason CloseSure System; 
Endo-Judge wound closure device; 
Tahoe Surgical Instrument Ligature de-
vice; eXit Disposable Puncture Closure 
device; The Closure techniques using a 
5 or 2mm trocar.

Closure performed with or without 
visual control.

Suture aided by a tactile sense, applicable 
during insufflation or after desufflation.

Suture carrier; The dualhemostat tech-
nique; The Lowsley retractor; Reverdin 
needle; Deschamps needle; Standard 
technique of hand-sutured closure.



10

IBJU | Final steps in laparoscopy

Table 3 - Skin closure methods.

Subcuticular continuous suture Provides excellent skin 
edge apposition.

There are no external 
sutures or cross-
-hatching.

May be an absorbable suture, such as 
polyglactic 910 (Vicryl®) or poligle-
caprone (Monocryl®), or a nonabsor-
bable suture, such as polypropylene 
(Prolene®).

Tissue Adhesives - 2-Octylcyanoa-
crylate (Dermabond®)

Strong and flexible me-
thod of approximating 
wound edges.

Should be applied to 
intact skin at wound 
edge to hold the injured 
surfaces together.

Particularly useful in superficial 
wounds or wounds in which the deep 
dermis has been closed with sutures.

Skin Tapes Closure with micro-
porous tape produces 
more resistance to 
infection.

Maintain the integrity of 
the epidermis, resulting 
in less tension to the 
wound.
If used over sutures 
tape can relieve tension 
at the wound edges.

Linear wounds in areas with little 
tension are easily approximated with 
tape alone.

 The use of skin adhesives associated to 
traditional suture provides extra closure support 
with an impermeable suture line, decreasing the 
need for postoperative care. It is especially inter-
esting to use in pediatric patients since there is no 
need of postoperative suture removal (32).

Skin adhesives

 Cyanoacrylate based glues are fast-acting 
adhesives formed by an association of a mono-
mer and a plasticizer that forms a flexible bond 
presenting a breaking strength comparable to that 
of 5-0 monofilament suture and the intent of its 
use is to achieve good skin edges coaptation, just 
as it is done with the traditional sutures. It sets 
quickly, usually under 1 min, a characteristic that 
enables it an easy to use technology in small inci-
sions such as traumatic skin lacerations and lapa-
roscopic port-site wounds (33).

 Advantages of the use of skin adhesives 
are the formation of a watertight barrier that al-
low patients to shower any time after surgery, en-
abling a more adequate recovering from surgery 
and high patient acceptance. Other possible bene-

fit that may rise from the use of these adhesives is 
a decrease in the use of needled sutures reducing 
personal needle exposure in the operating room.

 Major disadvantages of the use of OCA 
are the need of a learning curve since it has some 
particularities for application as the need of a dry 
surface, with good edge-to-edge approximation. 
This technique is necessary in order to avoid the 
substance within the incision, since its presence 
will cause an intense foreign body reaction lead-
ing to a not acceptable final skin cosmetics. Cost 
is another matter of concern to the use of these 
skin adhesives, when compared to the cost of tra-
ditional sutures (33,34).

 Available literature data comparing tissue 
adhesives and traditional subcutaneous suture for 
port-site closure revealed that skin adhesives are 
well accepted by patients due to its good final cos-
metic skin result and to the fact that causes less 
pain with no need of suture removal. Surgeons 
satisfaction with the use of these kind of adhe-
sives are due to a faster skin closure time and to 
the finding of similar complication rate of wound 
infection and dehiscence to that of traditional su-
tures. However an important issue regarding the 
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skin adhesives usage is the high cost, when com-
pared to suture closure of port-site wounds - each 
vial of adhesive may cost three times or more the 
cost of a suture, estimated for a same length inci-
sion (34,35).

Port-site Hernia formation

 Hernia formation at the site of a laparo-
scopic trocar is not frequent but is a deleterious 
complication since it is likely to require a new 
surgical procedure in order to correct the abdomi-
nal wall defect (36,37).

 Different characteristics may help to clas-
sify an incisional hernia as the time from surgery 
that it occurred, if there is any content from ab-
dominal cavity trapped inside of it, if there is any 
functional consequence as bowel obstruction or 
pain. These properties will guide surgeon’s deci-
sion to observe or to recommend a new interven-
tion in an elective or emergency setting (38).

 Reasons contributing to the development 
of an incisional hernia at a laparoscopic trocar-
port may be early suture disruption, skin or sub-
cutaneous infection, patient malnutrition status, 
patient’s early return to daily activities or failure 
to adequately reapproximate fascial wound edges.

 There is an inherent fascial weakness at 
the paraumbilical region, leading to a higher in-
cidence on hernia formation. Midline trocars are 
also associated with a higher incidence of this 
complication, probably due to the fact that these 
trocars are usually of larger size and are actively 
manipulated during the surgical procedure. Um-
bilical and midline trocars are also frequently 
used for organ retrieval, seriously influencing 
fascial tissue trauma and weakness, predisposing 
to hernia formation (37,39).

 Lateral port-sites usually have a lower in-
cidence on hernia formation, due to the presence 
of multiple abdominal wall muscular layers im-
proving wound closure; still, frequently smaller 
size trocars are used at these sites, resulting in 
smaller wound defects (40).

 It is recommended to end the pneumoperi-
toneum completely before closing the trocar port 
wounds, in order to prevent intestine or omentum 
herniation due to gas pushing (37).

 Trocar diameter is associated to the devel-
opment of an incisional hernia at trocar wound, 
presenting a proportional risk to the trocar size. 
After laparosocopic surgery all 10 and 12 mm tro-
car sites are best treated if properly closed, with 
adequate fascial wound edges suture and coapta-
tion. Regarding the 5 mm trocar fascia closure, 
there has been some arguing on the matter, es-
pecially in pediatric population (41). In general, 
authors advocate that all trocar wounds in the pe-
diatric population should be closed, while in the 
adult patients they recommend closing all trocars 
larger than 5 mm (42,43).

Prophylatic Drainage

 Prophylactic abdominal drainage at the 
beginning of the 1900’s had became a major con-
cern and was not routinely recommended. Yates 
after an experimental study had stated in 1905 
that “drainage of the peritoneal cavity is physi-
cally and physiologically impossible” (44). Drain-
age had presented so many complications that in 
1919 Frank Hathaway wrote “Its day is past, and 
soon it will only be seen, where it should be, in 
a museum” in his article about abuse of drainage 
tubes (45).

 There is enough evidence in the literature 
not to recommend prophylactic abdominal drain-
age in all abdominal procedures, being unneces-
sary or even harmful (46). In some cases, the use 
of drains may even be related to longer hospital 
stay and higher postoperative morbidity (47).

 The rational for abdominal cavity drain-
age is based on the fact that the presence of gas or 
fluid in the peritoneal cavity may disrupt inflam-
matory reaction leading clinically to an increase 
of complications as pain and infection (48,49). 
Other reasons for drainage placement after a sur-
gical procedure are any doubt about potential 
complication as difficulty in obtaining hemosta-
sis or any vessel ligation, intestine suture that the 
surgeon was not totally confident with the result 
and even problematic or difficult urinary tract 
closure (50).

 There are two basic differences regarding 
drain characteristics: they may be set in a closed 
or open system and with or without suction.
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Urologic Laparoscopy Drainage

 The improvement of techniques and de-
velopment of new instruments along with the fact 
of laparoscopic expertise being achieved by many 
surgeons made the number of partial nephrecto-
mies to grow and surgical indications expanded 
to larger and deeply located tumors, with a higher 
frequency of collecting system involvement (51). 
As well it enables the use of this technique for 
Radical Prostatectomy in the treatment of pros-
tate cancer, with comparable results to the stan-
dard retropubic open surgery (52). However with 
an increase in the frequency of this surgical ap-
proach it is expected to find also an increase in 
the number of complications (53,54).

 Laparoscopic surgery has been success-
fully introduced in the treatment of urinary tract 
stone disease, with major applications for ureteral 
calculli and treatment of Ureteropelvic junction 
(UPJ) anomaly or caliceal diverticula (55,56).

 The most frequent surgical complications 
after laparoscopic urologic procedures include 
bleeding, hematomas, urine leak,  and infection. 
The use of a drainage system enables early di-
agnosis of any of these conditions allowing fast 
intervention in order to adequately treat the com-

plication. Commonly urologic procedures that 
may require drainage are listed in Table-4.

 Urine leak risk factors are associated to 
tumor size, tumor endophytic location and the 
need to open the collecting system during surgery. 
The majority of urine leak cases were successfully 
treated by prolonged drainage and drain manip-
ulation. When non invasive treatment achieved 
unsuccessful urine leak resolution, treatment in-
cluding ureteral stenting should be done being 
highly effective (57). It is only in cases where 
conservative maneuvers were not efficacious in 
achieving resolution that open repair or even ne-
phrectomy may be necessary.

Drainage after Robotic Surgery

 Indication for drainage after radical pros-
tatectomy are usually tension at the urethrovesi-
cal anastomosis, bladder neck deformity, a large 
median lobe, rectal injury, urinary bladder inju-
ry, and need to redo urethrovesical anastomosis. 
Other potential complications related to abdomi-
nal wall drain insertion are muscle or subcutane-
ous hematoma, pain at the drain site, injury to 
the inferior epigastric vessels, and loss of part of 
the drain inside the abdominal cavity. Potential 

Table 4 - Urologic laparoscopic drainage.

Procedure Drainage

Nephrectomy Needs drainage if there is doubt about bleeding or extensive 
linfonode dissection.

Partial Nephrectomy Always drain due to kidney’s resection bed and possible or 
needed opening of the collecting system.

Lymphadenectomy Drain if extensive dissection due to the higher risk of lymphocele.

Radical Prostatectomy Routinely require drainage to observe urethrovesical anas-
tomosis. There is some debate when surgery is done with 
magnification and result in a watertight anastomosis.

Adrenalectomy Usually does not require drainage. Recommended if any con-
cerns about bleeding.

Stone disease/Pyeloplasty Drainage required due to urinary tract opening and the aug-
mented risk of urinary leak.
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urinary complications that may arise from drain 
omission after radical prostatectomy are usually 
the development of collection of urine, anasto-
motic stricture due to urine leak, lymphoceles and 
urinary incontinence.

 In a recent study Canes et al. evaluated the 
existence of an association between pelvic drain-
age and postoperative complications on patients 
who underwent laparoscopic radical prostatecto-
my. The authors found that drainage resulted in 
longer operative times and greater narcotic use if 
compared to undrained patients. Regarding other 
complications there was no increase of clinically 
detected urine leak, collection of urine, hemato-
ma or lymphocele. Although routine pelvic drain-
age is usually part of the radical prostatectomy 
procedure, these findings support the possibility 
of drain omission when a urethrovesical anas-
tomosis is watertight during the intraoperative 
test (58). This approach reduces hospital stay and 
costs, and has been demonstrated to be safe with 
no rise in the complication rates (59).

 The improved technology led to some 
debate whether a drain is really necessary af-
ter partial nephrectomy. Robotic assisted partial 
nephrectomy demonstrated the ability to reduce 
blood loss, operative time and warm ischemia 
time when compared to pure laparoscopic partial 
nephrectomy (60). Closure of the collecting sys-
tem may be improved through the use of robotic 
technology in laparoscopic renal surgery result-
ing in a decrease of the urine leak frequency. Per-
haps in the future the technologic improvement 
with safer and watertight closure of the collecting 
system will enable surgeons to elude the use of 
drains in those situations.

Open Passive Versus Closed Drainage

 Skin wound and abdominal wall trajectory 
of Penrose drainage works as an entrance door for 
bacterial colonization and migration, in a higher 
frequency than when using closed suction drains 
(61,62).

 Multiple drainage systems were developed 
to be use as a closed system, either with or without 
suction, with efficacy on removing fluid from the 
abdominal cavity after laparoscopic surgery (63).

 A closed drainage system is achieved when 
the drain insertion is performed in a way to be 
water and air tight, precluding external contact to 
the drained cavity. It may be inserted and used in 
a passive way, allowing drainage mostly of liquid 
fluid material. When the material to be drained is a 
thicker fluid it is advisable to add a suction system 
in order to facilitate drainage.

 Closed suction drains have been avoided 
by Urologists due to the potential risk of pro-
longed urinary drainage that has been expressed 
in the statement “Penrose drains should be used 
in all patients because closed suction drains can 
perpetuate” and by perpetuating we should under-
stand as a urinary fistula or even a delayed hemor-
rhage after drain removal (64). However we have 
enough data to make this orientation differently 
since many have successfully used closed suction 
drains after urologic laparoscopic surgery, finding 
it effective, with no increased morbidity (65).

 In a comparison of suction and non-suc-
tion drains there was similar pain scores associat-
ed to the period before or after drain removal. The 
removal procedure is usually more painful when 
the drain used is of suction type, probably due to 
soft early adherences of small bowel or omentum 
to the drain tube holes (66).

 Data obtained from general surgery litera-
ture have been able to clearly demonstrate that 
closed suction drains are associated with fewer 
complications when compared to an open passive 
drain as the Penrose one (67).
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ORIGINAL ARTICLE

INTRODUCTION

Stress urinary incontinence (SUI) is a high 
prevalent condition with great economic and qual-
ity of life impact (1). Loss of adequate anatomic 
urethral support and intrinsic sphincter defi ciency 
(ISD) are the two major components related to the 
development of stress urinary incontinence (SUI). 
Surgical techniques are effective to repair the ana-
tomic support defect. However, the treatment of 
ISD component is a much more complex issue. 
The intrinsic sphincter accounts for approximately 

50% of the continence mechanism and inconti-
nence occurs as a consequence of  decreased ac-
tivity of the smooth muscle of the intrinsic urethra.

 In the past, different approaches have been 
described to improve the urethral continence. One 
minimally invasive alternative was the injection 
of bulking agents (2). Several materials were tested 
with different success rates (3,4). However, none 
of them sustained signifi cant results according to 
time (5). The lack of an ideal substance to use as 
bulking agent and the potential to urethral func-
tion regeneration by means of cell therapy and 

Objective: The aim of the study was to develop a new durable animal model (using 
rabbits) for anatomical-functional evaluation of urethral sphincter defi ciency.
Materials and Methods: A total of 40 New Zealand male rabbits, weighting  2.500 
kg to 3.100 kg, were evaluated to develop an incontinent animal model. Thirty-two 
animals underwent urethrolysis and 8 animals received sham operation. Before 
and at 2, 4, 8 and 12 weeks after urethrolysis or sham operation, it was perfor-
med cystometry and leak point pressure (LPP) evaluation with different bladder 
distension volumes (10, 20, 30 mL). In each time point, 10 animals (8 from the 
study group and 2 from the sham group) were sacrifi ced to harvest the bladder and 
urethra. The samples were evaluated by H&E and Masson’s Trichrome to determine 
urethral morphology and collagen/smooth muscle density.
Results: Twelve weeks after urethrolysis, it was observed a signifi cant decrease 
in LPP regardless the bladder volume (from 33.7 ± 6.6 to 12.8 ± 2.2 cmH2O). The 
histological analysis evidenced a decrease of 22% in smooth muscle density with a 
proportional increase in the collagen, vessels and elastin density (p < 0.01).
Conclusions: Transabdominal urethrolysis develops urethral sphincter insuffi ciency 
in rabbits, with signifi cant decrease in LPP associated with decrease of smooth 
muscle fi bers and increase of collagen density. This animal model can be used to 
test autologous cell therapy for stress urinary incontinence treatment.
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tissue engineering lead to studies based on cells 
transplantation into the urethral wall and rhab-
dosphincter (6-8). However, such therapies are as-
sociated with major potential risks that should be 
extensively evaluated before clinical application.

 One of the biggest challenges to develop 
new SUI treatments is the lack of an ideal animal 
model to test such treatments. This is particularly 
true when planning to develop a successful cell 
transplantation therapy for a non life-threating 
disease. An animal model to test cell injections 
should allow: reproducible injection in an ade-
quate thick urethral wall, an easy and reproduc-
ible evaluation of functional and morphological 
regeneration/recuperation, an autologous trans-
plantation, a mid and long term follow-up and 
the evaluation of possible cell migration teratoge-
nicity and mutagenicity.

The majority of SUI animal models were 
developed in rats. However, low bladder capacity, 
presence of early detrusor contraction, small ure-
thral wall thickness and small diameter make the 
cells injections and functional analysis of such 
animals very complicated with several possible 
biases. Furthermore, the urethral cell injections 
described in the literature (9) were performed ei-
ther with isogenic or immunossupressed animals 
and it is much more feasible to perform autolo-
gous cell transplantation in rabbits than in rats. 
On the other hand, rabbits are bigger animals, 
with larger bladder capacity, shorter relative func-
tional urethra, thicker urethra wall, larger urethral 
lumen, stable bladder and allow autologous cells 
transplantation. In the present study, we exam-
ined the possibility to develop a urethral sphincter 
deficiency animal model in rabbits that would be 
suitable for the study of urethral cell injections.

MATERIALS AND METHODS

The present study was conducted after ap-
proval and following all requirements from the 
Ethical Committee of our institutions.

Developing urinary incontinence model

After the initial evaluation, a total of 40 
New Zealand male rabbits, weighting 2.500 kg to 

3.100 kg were used to develop an incontinent ani-
mal model to test cell therapy.

 The study was designed to determine if 
a standardized peri-urethral lesion (urethrolysis) 
would determine urethral functional and morpho-
logical changes, as previously described in rats 
(10). Thirty two animals underwent urethrolysis 
and 8 rabbits were kept as a sham group. Animals 
underwent cystometry and LPP determination, 
before surgical procedure and at 2, 4, 8 and 12 
weeks after intervention. In each of the previous 
mentioned time point, 10 animals (8 animals from 
the study group and 2 animals from the sham 
group) were sacrificed to harvest the bladder and 
urethra.

Anesthesia, analgesics and antibiotic prophylaxis

 For the cystometric and LPP evaluation, 
the rabbits were anesthetized using 20 mg/kg of 
intramuscular (IM) Ketamine, 10 minutes prior 
the study. Transabdominal urethrolysis was per-
formed after the first cystometric evaluation, us-
ing 4 mg/kg of additional intramuscular Xylazine. 
Whenever necessary, we used a maintenance dose 
of 5 mg/kg of Ketamine and 1 mg/kg of Xylazine 
(IM) during the surgical procedure.

 Antimicrobial prophylaxis was carried out 
with 100 mg of sodium Cefalotine (IM), in a single 
dose, one hour before the surgery. Postoperative 
analgesia was carried out with 100 mg of sodium 
Dipirona (IM), every 8 hours, for 2 days.

 To harvest bladder and urethra, the ani-
mals were anesthetized similarly to the urethroly-
sis, being sacrificed by an intravenous high anes-
thetic dose.

Cystometric evaluation and LPP determination

A 4 Fr. catheter was placed inside the blad-
der through the urethra. The bladder was emptied 
and the catheter was connected to a three-way 
stopcock that allowed connection to the infusion 
pump (Harvard Apparatus model P-22) and to the 
pressure transducer (Viotti 5600/ Urosystem DS-
5600 version 4.52- Viotti & Assoc. - Sao Paulo - 
Brazil). The bladder was filled out at a continuous 
rate of 3 ml per minute (about 10% of the blad-
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der capacity), with methylene blue diluted in sa-
line (1:1000) to facilitate determination of urinary 
leakage (10). The bladder capacity was determined 
by filling it out until bladder contraction and mic-
turition ocurred.

 During the filling phase, abdominal pres-
sure was slowly increased by gentle and continu-
ous pressure with 2 fingers placed on the lower 
abdomen directly over the bladder until one drop 
was observed through urethral meatus (10). As 
soon as the leak was observed, the pressure was 
withdrawed and the bladder pressure rapidly re-
turned to baseline, demonstrating that leakage 
was not associated to  bladder contraction.

The pressure in the bladder at the exact 
moment that a drop was visualized on the ure-
thral meatus was considered as LPP. This measure 
was performed three times (the average value 
was used to statistical analysis) in three different 
moments of the filling phase; after infusion of 
10, 20, and 30 mL.

Transabdominal urethrolysis

 The urethrolysis was performed as previ-
ous described in rats (10). Briefly, after anesthesia 
and adequate antiseptic preparation, a suprapubic 
midline incision of 4 cm was performed in order to 
expose the bladder urethra. In the sham group, the 
incision was closed after complete exposure of the 
bladder and urethra. To perform the urethrolysis, 
we identified the ureter bilaterally and carried out 
the dissection of the entire urethra. Careful was 
taken to avoid vesical arteries and ureteral injury. 
To totally release the urethra, we opened the en-
dopelvic fascia and sectioned the pubic-urethral 
ligaments on both sides, dissecting the urethra cir-
cumferentially from its proximal to its distal point. 
The incision was closed in 2 separated layers using 
Vycril 4.0 in the abdominal wall and nylon 4.0 in 
the skin.

Histological analysis

After 2, 4, 8 and 12 weeks, the animals 
were sacrificed, the urethra and bladder were for-
malin fixed, paraffin embedded and cross-sec-
tioned in 5 μm sections. The slides were stained 

with Hematoxilin-Eosin (H&E) and Masson’s Tri-
chrome. Stereologic evaluation was performed to 
evaluate collagen and smooth muscle fibers den-
sity. Stereology is a method that uses systematic 
and randomized samples, counting the collagen 
and smooth muscle fibers density. The collagen 
and smooth muscle fibers were analyzed and 
counted in 100 random sterology microscopi-
cal fields under great magnification (400 X), of 
the urethra cross-section for each animal using 
Olympus microscope BX-51, with differential in-
terference contrast. Only one person analyzed the 
histological slides.

Statistics evaluation

The results were analyzed considering the 
type, distribution and nature of the variables using 
parametric or nonparametric tests. It was applied 
the Wilcoxon’s or Friedman’s analysis of variance 
to compare pre and postoperatively LPP values 
in different timepoints for each animal. The ste-
reological data were evaluated by Kruskal-Wallis’ 
test. Statistical significance was determined at p 
values < 0.05.

RESULTS

The average functional bladder capacity 
pre and 12 weeks post urethrolysis was 34.5 ± 6.4 
mL and 36.2 ± 7.4 mL, respectively (p = 0.185). 
After urethrolysis, there was a progressive de-
crease in the ALPP. It becomes more evident with 
significant decrease (p < 0.05) at 2 weeks after 
urethrolysis (Figure-1). The pre and post urethrol-
ysis LPP evaluation with different bladder disten-
sion and at different time points are shown in 
Figure-1. The bladder volume did not interfere in 
the LPP value as shown in Figure-1. There was no 
significant difference between the control groups 
at various stages of study (Figure-1).

At 4 weeks, the LPP was similar to the 
LPP at 8 and 12 weeks (p > 0.05 - Figure-1). In 
the same way, there was a progressive increase 
in collagen and decrease in smooth muscle in the 
urethra wall. The control group presented un-
changed collagen/smooth muscle distribution in 
the urethra wall. The animals submitted to ure-
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Figure 1 – Average ALPP after fi lling the bladder with 10, 20 and 30 mL at different timepoints: pre-urethrolysis 2,4,8 and 
12 weeks after urethrolysis. Sham group with 20 ml bladder distension

*p<0,05 – Compared with Sham group.

throlysis developed an increase in collagen and 
decrease in smooth muscle distribution that be-
came evident after 2 weeks (Figure-2 - p < 0.05). 
Figure-3 shows a Masson´s Tricrome staining at 
the different time points.

DISCUSSION

The main purpose of the present study 
was to develop a durable and easily reproducible 
animal model that would allow testing autolo-
gous cellular therapy injection in the urethra wall. 
Rabbits allow autologous cell harvesting, have 
good endurance on surgery, a thick urethra wall, 
stable bladder and a good bladder capacity. Thus, 
we developed a functional and anatomical ure-
thral sphincter lesion in male rabbits. This animal 
model was demonstrated to be durable and eas-
ily reproducible. By performing urethrolysis, we 
created a functional damage demonstrated by a 
progressive and sustainable decrease in the LPP 
that was associated with decrease in urethral mus-
culature density.

 Several methods, which mimic a variety 
of clinical urodynamic tests, have been developed 
to determine urethral resistance in animal mod-
els of SUI. The majority of animal models were 
developed in rats. One of the most used methods 
to evaluate urethral resistance in rats is the deter-
mination of LPP (11). In these animal models, the 
intravesical pressure can be evaluated by urethral 
or suprapubic catheter (12,13). However, to deter-
mine the LPP in rats requires a very well trained 
investigator to eliminate confounding variables, 
especially because the LPP evaluation can trigger 
micturition and urethral catheter may increase the 
urethral resistance (14).

 In 1998, an animal model for SUI was 
developed in the attempt to simulate one of the 
known risk factors for the development of SUI. The 
authors used an intra-vaginal balloon to simulate 
birth vaginal trauma with or without ooforectomy 
(15,16). However, it was not effective in create a 
reproducible method. LPP decreases to approxi-
mately 60% of control values 4 days after sim-
ulated birth injury (17). When incontinence was 
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Figure 2 - Muscle and collagen distribuition (%) in the wall at different time points.

Figure 3 - Masson´s Tricrome staining at the different time points (Magnifi cation = 400X).

PO = post operative in each timepoint - 2, 4, 8 and 12 weeks.
* Kruskal Wallis – p< 0.05 – compared with control group.

 A = Control Group at 8 weeks; B =2 weeks; C = 4 weeks; D = 8 weeks after urethrolysis.
Stained in red = muscle. 
Stained in purple = collagen and elastin.
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determined by a positive sneeze test performed 4 
weeks following vaginal distension, only one third 
of the rats were incontinent (15). In the present 
study, we observed an easily reproducible periure-
thral lesion. Once we standardized the periurethral 
lesion technique, all animals developed a signifi-
cant and consistent decrease in LPP.

 Another method described to determine 
urethral resistance in rodents is the tilting table 
test (18). The rat is mounted on a vertical tilting 
table to simulate the orientation of the human pel-
vis with respect to gravity and the spinal cord of 
the rat is transected at the T8-T9 level to eliminate 
bladder interference, while maintaining the ure-
thral closure mechanisms intact (18).

 Other studies with female rats were de-
scribed injuring  the pudendal nerve (19). The 
main problem with pudendal nerve crush models 
is that they create a recoverable localized dener-
vation of the striated muscle component and the 
whole pudendal innervation. To study stem cells 
effect on urethra, the urethral lesions should not 
heal spontaneously, because we need long term 
follow-up. In addition, it should include the stri-
ated and smooth urethral sphincter component to 
better reproduce the clinical aspects.

 In 2004, an animal model of intrinsic 
sphincter dysfunction has been described by elec-
trocoagulation of the urethral surrounding tissues 
(20); this model created a long lasting decrease 
in urethral resistance and more significant tis-
sue damage than childbirth simulations. Another 
study developed a urethral damage by perform-
ing a transabdominal urethrolysis in female rats. 
The authors observed a significant decrease in LPP 
and retrograde urethral perfusion pressure up to 
24 weeks. An histological analysis demonstrated a 
reduction of muscle fibers and an increase of the 
conjunctive tissue (10). In our study, we performed 
a similar intervention in rabbits confirming that 
such intervention can consistently decrease LPP 
associated with histological urethral changes.

 Few studies were performed in rabbits in 
order to develop a urinary incontinence animal 
model. In a work with male rabbits, after section-
ing the pudendal nerve bilaterally, it was observed 
a decrease in urethral resistance. However, after 
12 weeks, there was a recovery of the urethral 

occlusion pressure. The authors hypothesized a 
probable spontaneous regeneration of the nervous 
tissue (21).

 The main reason to develop an animal 
model is to allow safety tests before human use. 
In the past years, it has been proposed cell therapy 
injection as an alternative for urinary inconti-
nence treatment. Human use has been described 
based mainly on tests performed in isogenic or 
imunocompromised rats (9). We believe that such 
therapy should be tested using autologous cell 
transplantation before human use. The lack of uri-
nary incontinence animal model that allows au-
tologous cell harvesting restricts such tests. Our 
animal model can test autologous cellular therapy 
injection in the urethra wall.

 The major difficulty to create a urinary 
incontinent animal model is related to function-
al-anatomic characteristics that distinguish man 
from other animals. This difficulty in getting an 
animal model has led to surgical approaches and 
therapies for humans without being suitably tested 
in animal trials. The mostly used urinary inconti-
nence and sphincter deficiency animal models to 
test injectable cell therapy have been developed 
in female rats. The main problems with the use of 
such animals are: the difficulty to perform autolo-
gous tests, the high regenerative capacity leading 
to recovery of the urethral function after a certain 
period of time, the small bladder capacity (around 
1.5 mL), difficulty to determine the leak pressure 
due to bladder interference (bladder contraction 
during functional evaluation), a relatively longer 
urethral length with a small diameter and thin 
wall.

 Rabbits present reasonable anesthetic-sur-
gical resistance, allowing multiple surgical inter-
ventions and autologous cell harvesting; present a 
urethral wall with good thickness, allowing repro-
ductible and precise injections during cell therapy 
tests. We found that female New Zealand rabbits 
present a hypospadic urethral meatus. Thus, the 
urethral catheterization is an extreme challenging 
job. We designed a vaginoplasty in order to reach 
the meatus. Nevertheless, the urethral catheteriza-
tion still was challenging and sometimes it could 
not be reproducible. We also performed a supra-
pubic vesical catheterization trying to accomplish 
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the cystosmetic evaluation and LPP determina-
tion. However, it changed the bladder behavior, 
created inflammation on the puncture spot and 
generated bladder leakage during LPP evaluation. 
One can criticize an animal model in male rabbits, 
as the majority of patients with stress urinary in-
continence are women. However, we were looking 
for a reproducible animal model that would allow 
testing safely and efficiently autologous cells in-
jections into the urethra wall. Furthermore, it has 
been described autologous muscle derived from 
stem cells in the human male urethra, without an 
extensive animal study (6).

 Despite interesting initial clinical out-
comes in SUI treatment using cell therapy, we 
need more basic research to clearly demonstrate 
safety for human use. The potential risks, such 
as teratogenicity, cell migration and mutagenic-
ity should be better evaluated, especially when 
treating a benign, non-life threating disease. The 
present animal model is a new alternative to test 
safely and effectively cell therapy to treat stress 
urinary incontinence. It also has the possibility to 
test autologous cell therapy as one alternative to 
functional and anatomical regeneration in a ure-
thral intrinsic sphincter deficiency animal model.

CONCLUSIONS

Transabdominal urethrolysis created 
sphincteric insufficiency in rabbits with signifi-
cant decrease in the LPP associated with decrease 
of smooth muscle fibers and increase of collagen 
density. This animal model can be used to test au-
tologous cell therapy for stress urinary inconti-
nence treatment.
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INTRODUCTION

Urinary tract infection (UTIs) are common 
in childhood, occurring in about 5% of febrile in-
fant and 2% of febrile children < 5 years of age (1-
3). UTIs pose a signifi cant health risk due to prog-
ress to urosepsis, renal scarring and/or progressive 
kidney damage (4-6). The prognosis depends on 

timely administration of appropriate antimicro-
bial treatment. Antibiotic therapy is generally 
initiated immediately and empirically even before 
bacteriological culture results are available (1-6). 
There is a growing concern about the increasing 
antimicrobial resistance of the causative organ-
isms of UTIs worldwide (7). The increasing resis-
tance trends are likely to have important clinical 

Urinary tract infections (UTI) are one of the most common infections with an in-
creasing resistance to antimicrobial agents.
Purpose: Empirical initial antibiotic treatment of UTI must rely on susceptible data 
from local studies.
Materials and Methods: Retrospective analysis of isolated bacteria from children 
with UTIs was performed at the university hospital during years 2006-2009. The 
fi ndings were compared with data collected in a similar study carried out in 
2002- 2003.
Results: A total of 1439 uropathogens were isolated. Escherichia coli (E.coli) was 
the leading cause, followed by Enterobacter, and other gram negative bacilli. It 
was observed resistance of E.coli to ceftriaxone, cefexime, amikacin, gentamycin, 
and nalidixic acid; Enterobacter to cefexime; and the resistance of gram negative 
bacilli to gentamicin and cefexime increased signifi cantly. The highest effective 
antibiotic was Imipenem, ciprofl oxacin, and amikacin with 96.7%, 95% and 91% 
sensitivity rates, respectively, followed by ceftriaxone 77.2%, gentamicin 77%, ni-
trofurantoin 76.4%, nalidixic acid 74.3% and cefexime with 70%.
Conclusion: The use of nitrofurantoin or nalidixic acid as initial empirical anti-
bacterial therapy for cystitis seems appropriate. For cases of simple febrile UTI, the 
use of initial parenteral therapies with amikacin or ceftriaxone followed by an oral 
third generation cephalosporin also seemed appropriated, and in cases of severely 
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implications for the empirical use of antibiotics 
(8,9). When prescribing empirical therapy for in-
fections  in the community and in the hospital, it 
is important to know the national and local anti-
biotic resistance patterns of different organisms. 
This requires permanent monitoring to gatter in-
formation for providing new therapeutic options 
(7-9). The aim of this study was to determine the 
relative frequency of bacterial species causing UTI 
and their susceptibility patterns to most common-
ly used antibiotics during a four years-study pe-
riod (2006-2009). Also, in order to document the 
resistance trends of isolated uropathogens to these 
drugs, the collected data were compared to the 
findings of a similar earlier report (10) to evaluate 
the most appropriate options for initial empirical 
therapy of UTI for children in the region.

MATERIALS AND METHODS

This retrospective study analized the bac-
teria isolated from patients with UTI in a teaching 
hospital at the main center  for newborns located 
in Sari, capital of Mazandaran Province, North of 
Iran. Urine samples were obtained from ambulato-
rial and in-patients with suspected UTI and who 
were admitted in pediatric wards with signs and 
symptoms of UTI, to document the common bac-
terial species causing UTI, and their antibacterial 
susceptibility profile. The period of analysis was 
2006 to 2009. Collected data were also compared 
to findings of a similar earlier study (10) (at the 
same hospital with similar methods and including 
criteria) to determine the resistance trends of iso-
lated uropathogens. Urine samples were obtained 
before the use of antimicrobial agents by bladder 
aspiration, urethral catheterization or clean-catch 
midstream methods.

 Patients were children aged from 1 week 
to 12 years without history of genitourinary ab-
normalities, recent hospitalization or antibiotic 
usage. Patients were hospitalized for evaluation 
and treatment in pediatric-neonatal wards with 
signs and symptoms of acute pyelonephritis or 
cystitis, including: temperature ≥ 38º C, chills, fre-
quency, dysuria, urgency, suprapubic and/or flank 
tenderness, pyuria (defined as ≥ 5WBC/Hpf), fever 
with unknown  source in children, and in neonates 

(7-30 days of age) with clinical evidences of sep-
sis [community-acquired UTI (CA-UTI)]. Quantita-
tive urine cultures were performed on a blood agar 
base plate [Merck®, Germany] and eosin methylen-
blue agar plate [ATD, Antec and Diagnostic®, UK]. 
The plates were incubated at 37º C for 24 hours. A 
positive urine culture was defined as the growth of 
≥ 105, ≥ 104, and any colony-forming unit [CFU]/
mL of a single uropathogen for specimens ob-
tained by clean-catch midstream, catheterization, 
and suprapubic methods, respectively. The bacte-
ria were identified by conventional procedures. 
Antibiotic sensitivity testing was performed using 
the Kirby-Bauer Disk diffusion method [Padtan-
Teb®, Tehran] according to the recommendations 
of the National Committee for Clinical Laboratory 
Standards. Antibiotics tested for gram-negative 
uropathogens were: ceftriaxone [CTX], amikacin 
[AMK], gentamycin [GEN], ampicilin [AMP], co-
trimoxazole [C-tri], ciprofloxacin [CIP], nitrofu-
rantoin [NF], nalidixic acid [NA], imipenem [IMP] 
and cefixime [CFX]. In all uropathogens, the yearly 
susceptibility profiles and resistance trends to each 
antibiotic  was calculated and compared to the re-
sults of an earlier study (2002-2003 period) using 
descriptive statistical methods. The relative role of 
uropathogens causing UTI and their susceptibility 
levels to an antibiotic were determined by divid-
ing the total numbers of susceptible organisms to 
the total numbers of uropathogens isolated dur-
ing the 4-year study period. The trend 2-test and 
Fisher exact probability test were used for statisti-
cal comparison between the 4 years of this period 
of study and with the study of 2002-2003 for each 
uropathogen and each antibiotic. P value < 0.05 
was considered significant.

RESULTS

From January 2006 to 2009, a total of 
12983 urine samples were submitted for analysis 
and culture. These samples showed 1439 bacterial 
isolates. Enteric gram-negative bacilli accounted 
for 1419 of 1439 (98.6%) of isolates. Escherich-
ia coli (E.coli) was the main uropathogen (865 
(60%) of isolates) followed by: Enterobacter 248 
(17.2%), and other gram negative bacilli (GNB) 
including Proteus, Klebsiella, Pseudomonas etc 
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(306 (21.2%)). In the initial study (January 2002 to 
2003) 404 uropathogens from 3363 urine samples 
were isolated. The results are shown in Table-1.

 The antimicrobial susceptibility profiles 
and resistance trends of different isolated uro-
pathogens during the study period (2006-2009) 
are shown in Figure-1. Overall, the results re-
vealed that there was a statistically significant 
increase of the resistance prevalence of isolated 
pathogens to some tested antibiotics from 2006 
to 2009. However, this trend was more prominent 
for E.Coli than to other uropathogens.

During the study period (2006-2009) 
E.coli resistance prevalence to CTX, CFX, AMK, 
GEN and NA increased significantly (Figure-1). 
For Enterobacter this trend was observed only for 
CFX and for other gram negative bacilli to CFX 
and GEN (Figure-1). Based on the results of this 
study, the first three most effective antibiotics for 
initial empiric therapy were IMP, CIP, and AMK 
with 96.7, 95, and 91% susceptibility rates respec-
tively. These were followed by CTX (77.2%), GEN 
(77%) NF (76.4%), NA (74.3%), and CFX (70%)  

Table 1 - Relative distribution of submitted urine samples and isolation rates of bacterial species causing urinary tract infec-
tions based on the year of study, Sari-Iran.

Study year 2006 2007 2008 2009 Total 2003

No of submitted samples 2156 2210 4219 4398 12983 3363

No of positive(%) samples

220
(10.2)

226
(10.2)

472
(11)

521
(12)

1439
(11)

404
(12.5)

E.coli (%)

132
(60)

140
(62)

282
(59.7)

311
(59.7)

685
(60)

290
(72)

Enterobacter(%)
42

(19)
36

(16)
78

(16.5)
92(17.6) 248

(17.2)
23

(5.7)

Gram negative bacilli(%)*
46

(21)
50

(22)
101

(21.4)
109(21) 306

(21.2)
94

(15.8)

Others -
- 11

(2.3)
9(1.7) - 27

(6.7)

* Gram negative bacilli mainly included Proteus, Klebsiella and Pseudomonas 

crease prevalence of resistance of E.Coli to most 
comparable data except AMP and C-tri, which 
showed a significant decrease (Figure-2). For oth-
er uropathogens, this pattern was not observed 
and the susceptibility rates for most tested anti-
bacterial agents did not change significantly from 
the years 2002-2003 to 2006-2009. However, due 
to the decreasing relative role of infection with 
Pseudomonas spp during years 2006-2009 (data 
not shown), the sensitivity of gram negative ba-
cilli to CTX improved significantly as compared 
to the year 2003.

DISCUSSION

As expected and demonstrated by earlier 
reports (1-3,10), E.coli was the main pathogen 
causing UTI among our community-acquired or 
hospital treated patients, followed by other en-
teric gram negative bacilli (GNB). Decreased rela-

(Table-2). When these  findings were compared 
with  similar data collected during 2002-2003, 
the results indicated an statistically significant in-
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Figure 1 – The susceptibility percentile of uropathogens isolated during years 2006-09 to each antibiotic, Sari-Iran.



29

IBJU | Antibiotic resistAnce in children

Figure 2 - Comparison between average susceptibility level of E.coli isolated during years 2006-09 with those of 2003. 
Sensitivity levels to AMP and C-Tri decreased signifi cantly from the years 2003 to 2006-2009.

Table 2 - Relative chance of susceptibility for patients with UTI based on the sensitivity levels of 1419 uropathogens isolated 
during 2006-2009.

Antibiotics No of susceptible isolated pathogens (total of 1419) % Susceptibilitya

CTX b 1095 77.2

AMK 1288 91

GEN 1092 77

IMP 1372 96.7

CIP 1346 95

AMP 176 12.5

C-Tri 563 40

CFX 994 70

NF 1083 76.4

NA 1054 74.3

a:  the percentage denotes the mean average susceptibility levels for a 4- year period of study to each agent.
b: CTX: ceftriaxone, AMK: amikacin, GEN: gentamycin, IMP: imipenem, CIP: ciprofl oxacin, AMP: ampicillin, C-tri: co-trimoxazole, CFX: cefexi-
me, NF: nitrofurantin, NA: nalidixic acid.
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tive prevalence of E.coli from 72% to 60% and 
increased rate of Enterobacter and other GNB 
from the year 2003 to 2006-2009 are significant. 
The real causes for this difference despite similar-
ity between sample sources and methods of the 
two studies are not known. However, depending 
of some characteristics and settings,  as gender, 
younger age, previous antibiotic use or antibacte-
rial prophylaxis, history of UTI, and urinary sys-
tem anomalies, the role of E.Coli causing UTI may 
be lower (11).

 When the susceptibility levels of uro-
pathogens isolated during this study period to 
each antimicrobial agents were compared with 
similar data collected during 2002-2003 (10), it 
was observed a significant decrease of the sen-
sitivity levels of E.coli to  most tested antibiotics 
except AMP and C-tri, which increased (Figure-2). 
However, this pattern was not observed for other 
uropathogens. Despite decreased resistance levels 
of uropathogens to AMP and C-tri from year 2003 
to 2009, the mean risk of resistance to both agents 
during  2006-2009 were 87.5% and 60% respec-
tively (Table-2). Therefore, these drugs as a single 
agent for empiric therapy of patients suspected 
with UTI are not appropriate.

During recent years, the third cephalospo-
rins and aminoglycosides are the preferred choice 
for initial empirical treatment of febrile children 
suspected with UTI (12,13). In this study, the sus-
ceptibility prevalence of E.coli as of most common 
uropathogens decreased significantly to the test-
ed third cephalosporins and aminoglycosides; P 
0.005, 0.000, 0.000, and 0.000 to CTX, CFX, AMK, 
and GEN respectively. For other uropathogens, 
these patterns of resistance were not observed ex-
cept for CFX to Enterobacter and also for GNB to 
GEN (Figure-1). Other studies in Iran have also re-
vealed a similar resistance rate of E.coli isolated 
from out-and-in children patients with UTI; 25%, 
18.1%, and 23.5% in Tehran (14), and 21.5%, 9.9%, 
and 22.4% in Ghazvin (15) to CTX, AMK, and GEN 
respectively. However, lower resistance rates were 
reported in some developing (16,17) and developed 
countries (8,11,18,19). These patterns of suscepti-
bility put a patient with UTI at 22.8%, 30%, 9% 
and 23% risk of resistance to CTX, CFX, AMK, and 
GEN, respectively (Table-2). Therefore, for young 

infants, toxic patients or those with complicated 
UTI, CTX, CFX, or GEN monotherapy seems to be 
inadequate for most uropathogens causing UTI.

 There is much evidence suggesting a re-
lationship between prescribing habits and anti-
bacterial resistance (20-23). As in many countries, 
in Iran and in our region, newer cephalosporins 
are the favorite antimicrobial agents for empiri-
cal treatment of not only UTI but also communi-
ty-acquired respiratory and gastrointestinal infec-
tions (24,25). Moreover, in secondary and tertiary 
care centers, newer cephalosporins and amino-
glycosides are widely used. These high levels of 
resistance demonstrated for these drugs may be 
explained by high and uncontrolled use of these 
antibiotics in Iran and in our region. These drugs 
are prescribed not only for patients suspected with 
UTI but also for infection in other body sites or 
any febrile illnesses by physicians and even are 
used by the patient or family without prescription 
(24,25). A study determined the rate of antibiotic 
prescription among outpatients referred to physi-
cians in the community and showed that ≥ 50% of 
all patients and ≥ 79% of children received at least 
one systemic antibacterial agent (24).

 Flouroquinolones are not the first-line 
drugs for initial treatment of UTIs and/or other in-
fections in children. In this study, CIP was used 
to determine the susceptibility profiles of isolated 
uropathogens to this agent. Results indicated that 
most isolated pathogens were highly susceptible 
to CIP. Therefore, this drug may be considered a 
reserved alternative for children with difficult-to-
treat UTI. However, it is of concern that E.coli re-
sistance to CIP increased significantly from years 
2002-2003 to 2006-2009 (Figure-2). There was not 
a significant increase of resistance of isolated uro-
pathogens to IMP over the study period (Figure-1). 
The susceptibility levels to IMP was higher and ap-
propriated and was the most effective antibacterial 
agent tested in this study (mean susceptibility level 
96.7%) (Table-2). These levels of efficacy make 
this antibiotic a suitable choice for initial empiri-
cal treatment of cases with toxicity or difficult-to-
treat UTI (26). The most probable cause for these 
low resistance levels to CIP and IMP may be due 
to restricted use of these drugs in the community 
and/or the hospital.



31

IBJU | Antibiotic resistAnce in children

 NA as well as NF, two oral drugs that are 
not systemic antibacterial agents,  are widely used 
to treat cases with uncomplicated cystitis (afebrile 
UTI). Both drugs usually achieve excellent urinary 
concentration and exceeding MIC for the respec-
tive uropathogen. In vitro resistance does not nec-
essarily mean unsuccessful therapy (27). During 
the 4-years study period susceptibility profiles of 
uropathogens to both agents did not changed sig-
nificantly except E.coli to NA: P = 0.000. Overall, 
mean susceptibility levels of uropathogens to NF 
and NA were 76.4% and 74.3% respectively. These 
levels of susceptibility make these antibiotics  an 
appropriate option for initial empirical therapy of 
older children with cystitis. As a rule, these agents 
should not be used for febrile UTI.

 It is quite alarming to note that almost all 
of the E.coli isolated in this study were found to 
become more resistant to most routine antibiotics 
that were  tested. Therefore, this is an important 
issue to be addressed by the policy makers to for-
mulate a strict antibiotic prescription policy in our 
country and region. Because the patterns of sensi-
tivity of microorganisms to antibiotics vary over 
time and among different geographical location, 
empiric antibacterial therapy of infections should 
be based on a local experience of susceptibility and 
resistance profile.

CONCLUSIONS

Based on the results of this study, for chil-
dren with simple cystitis, NF or NA monothera-
py may be appropriate. In patients with simple 
febrile UTI, AMK or a short course of parenteral 
followed by oral therapy with a third generation 
cephalosporin seems reasonable. However, in cases 
with complicated UTI (young infants, severity ill 
and toxic patients, with underlying genitourinary 
anomalies, long-term use of urinary catheter or 
antibiotic prophylaxis, and nosocomial UTI) par-
enteral IMP monotherapy or a combination of a 
third generation cephalosporin with an aminogly-
coside is recommended.
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ORIGINAL ARTICLE

INTRODUCTION

Benign Prostatic Hyperplasia (BPH) is a 
pathological process responsible for the majority 
of lower urinary tract symptoms (LUTS) in elderly 
men (1). In addition, erectile dysfunction (ED), 
which has negative effect on quality of life (QoL), 
is another major problem of this age group (2).

The incidence of BPH increases with age. 
It is observed in about 50% of men over 50 year 
with prevalence increasing up to 90% in those 
older than 80 year. Moreover, 25% to 50% of men 
with histological confi rmed BPH have LUTS (3).

The α-blockers and/or 5-α reductase in-
hibitors are used for the treatment of BPH fre-
quently. The phosphodiesterase inhibitors are 
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used in the treatment of ED (4,5) and there are 
increasing data of effects of these drugs on blad-
der and urethral relaxation as well as of prostatic 
smooth muscles that may relief the symptoms of 
BPH (6,7). Preliminary data have suggested that 
treatment with PDE-5 inhibitors such as silde-
nafil improves LUTS in men with ED possibly 
as the result of smooth muscle relaxation of the 
lower urinary tract (8).

This study was conducted to evaluate the 
role of Tadalafil (a PDE-5 inhibitor) in combination 
with standard therapy for the treatment of BPH.

MATERIALS AND METHODS

This study was a randomized double-
blind placebo controlled clinical trial which has 
been approved by the ethical review board of 
Guilan Medical University. All patients signed an 
informed consent to participate.

 In the beginning of the study, 132 pa-
tients with definitive diagnosis of BPH whose re-
sponse to medical therapy with standard medica-
tion had reached plateau levels (the symptoms of 
patients didn’t change in the last three months) 
were selected. In the placebo group, 23 patients 
received an α-blocker and 43 patients received 
an α-blocker plus Finasteride, as well as placebo. 
In the treatment group, besides Tadalafil, 16 pa-
tients received an α-blocker and 50 patients re-
ceived an α-blocker plus Finasteride.

 Inclusion criteria were a total IPSS ≥ 8, 
Qmax from 5 mL/s to 15 mL/s and the plateau re-
sponse to the routine medical treatment of BPH.

 Exclusion criteria included patients with 
history of refractory urinary retention, persistent 
gross hematuria, recurrent urinary tract infec-

tion (UTI), renal insufficiency, bilateral hydrone-
phrosis and bladder stones all secondary to BPH, 
spinal cord injury, prostatitis, bladder or prostate 
malignancy, bladder neck or urethral stricture, 
post voided residual urine volume greater than 
120 CC, pelvic trauma or surgery, recent cardiac 
infarction (within the last 6 months), unstable 
angina, concomitant use of nitrates or NO do-
nors, and androgens or anti-androgens, antico-
agulants, cytochrome p-450 3A4 inhibitors. Also, 
if any complication occurred during the study 
period that needed surgical intervention, the pa-
tient was excluded from the study.

Complete history and physical examina-
tion, urine analysis, serum creatinine measure-
ment, as well as ultrasonography of kidney, blad-
der and prostate with post voided residual urine 
volume measurement; uroflowmetry with mea-
surement of the maximum flow rate (Qmax) and the 
assessment of quality of life (QoL) (Table-1) were 
performed. Then, the selected patients were ran-
domized in two groups (66 patients in each group) 
by using random block method generated by Ex-
cell program. One group received placebo once 
nightly and another group received Tadalafil 10 
mg nightly, in combination with previous treat-
ment of BPH for 3 months.  After 3 months, IPSS, 
Qmax, post voided residual urine volume and qual-
ity of life score were determined again.

 Furthermore, during the study period, the 
adverse effects including orthostatic hypotension, 
headache, flushing, lumbar pain and gastrointes-
tinal complaints were recorded. All patients were 
evaluated 6 weeks after the beginning of the study 
and the side effects were assessed as well.

 Statistical analysis was performed using 
SPSS version16 with paired T-Test, independent 

Table 1 - Assessment of quality of life in order to quantify urinary problems.

Quality of life due to urinary problems

Delighted Pleased Mostly satisfied
Mixed-about equally satisfied 

and dissatisfied
Mostly dissatisfied Unhappy Terrible

0 1 2 3 4 5 6
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 After treatment, in relation to the be-
ginning of the study, in the treatment group the 
mean IPSS and QoL score decreased, a difference 
that was statistically significant. The mean Qmax 
increased but it was not statistically significant. 
The mean post voided residual urine volume de-

Table 2 - Mean values of variables before and after treatment of the placebo group.

Before After P-value

IPSS 13.66 ± 4.25 11.37 ± 3.64 0.001

Residual Urine volume 26.87 ± 23.85 26.91 ± 23.17 0.86

Quality of life 2.66 ± 0.78 2.19 ± 0.53 * 0.001

Qmax 9.09 ± 2.91 8.73 ± 2.22 0.308

*Wilcoxon Signed Ranks Test

T-Test, Wilcoxon signed ranks test, and Mann-
Whitney test. P < 0.05 was considered significant.

 This study was approved by the ethical 
review committee of Guilan University of Medi-
cal Science and the trial registered at IRCT.IR 
(IRCT201008094541N1).

RESULTS

Based on inclusion and exclusion criteria, 
132 patients were selected randomly in two groups 
(66 patients in each group). Mean ages of patients 
were 64.4 ± 10.33 years in the treatment group 
and 64.87 ± 9.20 years in the placebo group. Mean 
prostate volume was 40.29 CC ± 11.18 CC in the 
treatment group and 42.22 CC ± 12.38 CC in the 
placebo group. There was no significant difference 
in the IPSS, post voided residual urine volume, Qmax 
and quality of life score (baseline characteristics) 
before treatment between the two groups.

 After treatment, in relation to the begin-
ning of the study, the placebo group showed re-
duction of mean IPSS statistically significant. The 
mean post voided residual urine volume increased 
but was not statistically significant. The mean QoL 
score decreased and was statistically significant. 
The mean Qmax decreased but it was not statistically 
significant (Table-2).

creased and the difference was statistically signifi-
cant (Table-3).

At the end of study, in relation to the be-
ginning of the study, the mean IPSS was 7.66 ± 
3.99 and 11.37 ± 3.64 in the treatment and pla-
cebo groups, respectively. The mean Qmax was 9.99 
± 4.76 mL/s and 8.73 ± 2.22 mL/s in the treatment 
and placebo groups, respectively. The mean qual-
ity of life score was 1.8 ± 0.98, and 2.19 ± 0.53 
in the treatment and placebo group, respectively. 
The mean post voided residual volume was 22.13 
± 21.65 mL and 26.91 ± 23.17 mL in the treatment 
and placebo group, respectively (Table-4).

 The side effects of Tadalafil included or-
thostatic hypotension, headache or flushing, lum-
bar pain and the side effects of placebo included 
gastrointestinal complaints. 9.1% of patients from 
the treatment group and 6.1% of patients from the 
placebo group dropped out of study due to drug 
intolerance.

DISCUSSION

Lower urinary tract symptoms (LUTS) en-
compass all urinary symptoms such as storage, 
voiding and postmicturation symptoms. LUTS in 
men may be related to bladder outlet obstruction 
(BOO) which is often associated with benign pros-

tatic hyperplasia (BPH) in about 50% of men over 
50 year with increasing prevalence up to 90% in 
those older than 80 year. Moreover, 25 to 50% of 
men with histologically confirmed BPH have LUTS 
(3). Likewise, male LUTS may result from bladder 
dysfunction or overactive bladder (OAB) (9). Epi-
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demiological evidence provides a clear and clini-
cally meaningful association between LUTS and 
various types of sexual dysfunction in aging men 
worldwide. The result of a longitudinal population 
based study of 428 Brazilian men without ED at 
baseline indicates that the adjusted relative risk of 
developing ED is 3.67 for those with self-reported 
BPH after a mean follow up of 2 years (10).

 Pathophysiology of LUTS and sexual dys-
function, particularly ED and EjD, has suggested 
some common components that may be involved. 
The prostate gland contains both epithelial and 
stromal components; excessive growth of either 
or both components, increase smooth muscle tone 
in the prostate capsule and the bladder neck can 
also contribute to the LUTS associated with BPH. 
Although the pathophysiology of LUTS associated 
with BPH was historically attributed to prostate 
gland enlargement and bladder outlet obstruction, 
the weak correlation between LUTS and prostate 
size (10,11) has resulted in a greater focus on the 
role of increase muscle tone in the prostate and 

bladder and highlighted the need to investigate 
other possible underlying mechanisms. Increase 
smooth muscle tone in the prostate with BPH is 
related to the stimulation of α1-adrenergic recep-
tors (12).

 Other receptors which have been identified 
in human prostate tissue may play a role in LUTS 
associated with BPH, including dopaminergic, mus-
carinic, serotoninergic and histaminergic receptors 
(13). Nitric oxide (NO) which is present in the hu-
man prostate (14) and modulates prostatic smooth 
muscle tone (15) may also play a role in the patho-
physiology of LUTS associated with BPH. Although 
the precise mechanism of action by which PDE-5 
inhibitors may alleviate LUTS is not completely 
understood, several putative mechanisms are cur-
rently under investigation.

 One mechanism focuses on the accumula-
tion of intracellular prostatic and bladder smooth 
muscle cyclic guanosine monophosphate follow-
ing PDE-5 inhibition which may decrease tension 
of the smooth muscle of the prostatic stroma and 

Table 3 - Mean values of variables before and after treatment of the drug group.

Before After P-value

IPSS 13.06 ± (4.38) 7.66 ± (3.99) 0.001

Residual Urine volume 24.53 ± (25.75) 22.13 ± (21.65) 0.002

Quality of life 2.93 ± (0.86) 1.80 ± (0.98) * 0.001

Qmax 8.92 ± (2.96) 9.99 ± (4.76) 0.06

*Wilcoxon Signed Ranks Test

Table 4 - Mean values after treatment of the two groups.

Placebo
n = 62

Drug
n = 60

P-value

IPSS 11.37 ± (3.64) 7.66 ± (3.99) 0.001

Residual Urine volume 26.91 ± (23.17) 22.13 ± (21.65) 0.241

Quality of life 2.19 ± (0.53) 1.8 ± (0.98) * 0.036

Qmax 8.73 ± (2.22) 9.99 ± (4.76) 0.066

*Mann-Whitney Test
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capsule. This muscle relaxation results in bladder 
neck opening and improved voiding function (16).

 Another possible mechanism involves pel-
vic arterial insufficiency and ischemia, which may 
compromises normal bladder detrusor function 
that causes a change in prostatic structure (17,18). 
Increased vascular perfusion of the lower urinary 
tract especially the prostate or bladder neck can re-
sult in a beneficial therapeutic effect and decrease 
LUTS (19).

 Additional theories about PDE-5 inhibition 
of the lower urinary tract suggest that LUTS de-
crease via modification of afferent nerve signaling 
from the bladder and urethra (20).

 In the study (21) by McVary et al., follow-
ing a 4-week period, single-blind, placebo run-in 
281 men were randomly assigned (1:1) to 5 mg 
Tadalafil for 6 weeks, followed by dose titration to 
20 mg for 6 weeks, or 12 weeks of placebo. In their 
study, Tadalafil significantly improved the IPSS at 
6 weeks and 12 weeks of the Tadalafil group. No 
change in post voided residual volume was report-
ed. They concluded that Tadalafil once daily was 
well tolerated and demonstrated clinically mean-
ingful and statistically significant symptomatic im-
provement of lower urinary tract symptoms/benign 
prostatic hyperplasia. Tadalafil also improved erec-
tile function in men with lower urinary tract symp-
toms and erectile dysfunction. Of the doses stud-
ied, 5 mg Tadalafil appeared to provide a positive 
risk-benefit profile. Treatment adverse side effects 
included dyspepsia, back pain, headache, naso-
pharyngitis and upper respiratory tract infection. In 
the current study, 6 patients experienced adverse 
side effects such as orthostatic hypotension, head-
ache or lumbar pain in the treatment group and 2 
patients experienced the gastrointestinal upsets in 
the placebo group.

 In another study (22), during a 12 week 
study period, 369 men with ED and LUTS (IPSS > 
12, mean age of 50 years) received Sildenafil 50 mg 
daily or placebo. Results showed that Sildenafil sig-
nificantly improved IPSS and quality of life scores. 
Interestingly, there was no change in maximum 
flow rate.

 In the study by Stief et al. (23), men aged 
45-64 years with BPH/LUTS and an IPSS > 12 were 
randomized to receive either 10 mg Vardenafil or 

placebo twice daily. After 8 weeks of treatment, 
there was a significant improvement in the IPSS 
total score in the Vardenafil group compared to 
placebo (-5.9 and -3.6, respectively; p = 0.0013). 
Nominally significant improvements in irritative 
and obstructive IPSS subscores (p = 0.0017 and p 
= 0.0081, respectively), EF (Erectile function) (p = 
0.0001), and Urolife QoL-9 (p < 0.0001) were also 
associated with Vardenafil treatment. Qmax and PVR 
urine volume did not change significantly with 
treatment, although baseline values were already 
considered close to normal. Vardenafil was general-
ly well tolerated, with most adverse events consid-
ered mild or moderate in severity. They concluded 
that Vardenafil treatment significantly improved 
LUTS, EF, and QoL in men with BPH/LUTS and Var-
denafil may be considered a promising treatment 
option for men with symptoms secondary to BPH.

 In the study by Broderick et al. (24), men 
with moderate-to-severe BPH-LUTS who received 
placebo for 4 weeks, were randomized to placebo 
or Tadalafil 2.5, 5, 10, or 20 mg once daily for 12 
weeks. At the end of treatment, changes in IPSS in 
men with ED and without ED were evaluated and 
were not significantly different. Changes in IPSS, 
quality of life and BPH Impact Index were similar 
in 2 groups. Tadalafil was generally well tolerated 
in men with or without ED. They concluded that 
changes in BPH-LUTS in placebo and Tadalafil 
groups were similar in men with or without co-
morbid ED.

 In another study by Kim et al. (25), men 
with an International Index of Erectile Function-5 
(IIEF-5) score of less than 11 and with an IPSS of 
more than 8 were included for treatment with 20 
mg Tadalafil (once every 3 days) for 12 weeks. 
Changes in IPSS and IIEF-5 scores were significant 
different between baseline and end of treatment. 
Furthermore, the differences of these scores were 
significant between baseline and week 20 after 
treatment. However, except for IIEF-5 scores, there 
were no significant differences between week 12 
and week 20. They concluded that treatment with 
tadalafil were effective on LUTS and ED in patients 
with moderate-to-severe ED and LUTS.

 Mirone et al. (26) reported the first com-
parative trial of alternative dosing, investigating 
treatment efficacy and patient preference for 20 
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mg Tadalafil taken on-demand versus 3 times per 
week, over a 6-weeks study period for the treat-
ment of ED. This study demonstrated that 42.2% 
of men preferred scheduled dosing versus 57.8% 
for on-demand; both treatment regimens were well 
tolerated and successful.

 More recent studies have demonstrated 
that constant doses may be advantageous versus 
on-demand regimens, offering a valuable treatment 
option for ED.

 McMahon (27) reported upon the efficacy, 
safety, and tolerability of on-demand 20 mg versus 
daily dosed 10 mg Tadalafil in 145 men with mild to 
severe ED of various etiologies in a 26 weeks study 
period. Patients receiving on-demand and daily 
Tadalafil experienced a significant mean improve-
ment of 8.3 and 11.9 points in the IIEF, respectively 
(p < 0.001), with daily-dose mean changes sig-
nificantly higher versus on-demand Tadalafil (p < 
0.05). Successful completion of sexual intercourse 
was also statistically higher for daily Tadalafil than 
for on-demand Tadalafil (p < 0.05). Also, both treat-
ments were well tolerated. The authors concluded 
that treatment with daily Tadalafil was associated 
with a significantly higher IIEF erectile function 
domain score and completion of successful inter-
course compared with on-demand Tadalafil (28).

 In the current study, although Tadafil ef-
fect on ED and quality of erection was not as-
sessed, the addition of 10 mg Tadalafil once night-
ly for 3 months in patients whose symptoms had 
reached the plateau level with previous treatment 
with an α1-blocker and/or Finasteride was supe-
rior to placebo in improvement of IPSS and QoL. 
Although post void residual urine decreased and 
Qmax increased with 10 mg Tadalafil once nightly, 
the difference was not statistically significant. The 
lack of a significant peak flow improvement in 
men with LUTS suggestive of BPH treated with 
Tadalafil confirms the previous reports of PDE-5 
inhibitors compounds on Qmax as mentioned above.

CONCLUSIONS

Tadalafil improves quality of life and uri-
nary symptoms subjectively in BPH patients but 
does not have significant effect on Qmax. There-
fore, considering the high prevalence of ED in this 

age group, this drug may be used in combination 
with standard medical therapies of BPH. However, 
further studies with larger samples are needed to 
document these findings.
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INTRODUCTION

The expanded use of CT to assess abdomi-
nal disorders has identifi ed a large number of un-
suspected small renal masses, less than 1 cm in size 
(1,2). However, to date, there are no data available 
of their outcome and pathologic diagnosis.

 Unless diagnosed as cysts (based on cor-
tical location, contours, base density of - 5 to 
+10 HU and lack of enhancement) these masses 
could not be further categorized by CT.

Surgical data from the recent urologic lit-
erature suggest that only 19.6 - 43% of up to 4 cm 
lesions are benign (3-5). However, the differentia-

Purpose: We evaluated the outcome and etiologies of small renal masses (less than 
1 cm in size) discovered incidentally on 2 consecutive CTs that investigated non-
urologic abdominal complaints.
Materials and Methods: A retrospective search for incidentally discovered small 
renal masses, less then 1 cm in size, was carried out in the fi les of 6 major US 
medical centers. 4822 such lesions had been reported over a 12 year period.    
A search of these patients’ records revealed 1082 subsequent new CTs for non uro-
logic complaints, allowing the assessment of the fate of the masses. Lesions enlarg-
ing, of ambivalent contour or enhancement were examined by a third multiphasic 
MDCT. The fi ndings were interpreted by 2 blinded radiologists.
Results: Six hundred and four masses could no longer be identifi ed, 231 were 
signifi cantly smaller, 113 unchanged in size and 134 larger. Of the disappearing 
lesions 448 were located in the medulla, 94  both in medulla and cortex and 62 
in cortex. Multiphasic MDCTs obtained in 308 masses enlarging, unchanged in 
size or of ambivalent appearance, revealed 7 neoplasms, 45 infl ammatory lesions, 
8 abscesses and 62 renal medullary necrosis. Concurrent antibiotic therapy of GI 
conditions may have caused some of the 496 lesions to disappear.
Conclusion: It is questionable whether the small number of malignant neoplasms 
(0.4%), infl ammatory lesions (5%) and renal medullary necrosis (6%) justify rou-
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tion of benign and malignant lesions is difficult. 
Neither size nor growth rate are reliable predic-
tors of malignancy (1, 6-10). In fact, even in le-
sions with a “0” growth rate, an 83% incidence of 
malignancy has been reported (7). Recent reports 
have shown similar tumor-free survival rates of 
patients treated by surgery regardless whether the 
size of the lesion was 1.5 cm or 4 cm. This favored 
the option of surveillance of small lesions par-
ticularly in elderly patients with co-morbidities 
(1,3,11-14). Moreover, histologically aggressive 
behavior of lesions can be identified by biopsy, 
which is advocated by some when pursuing sur-
veillance (15,16).

We have undertaken this retrospective 
study of our files to identify underlying pathol-
ogy and particularly neoplastic etiology as well as 
treatable conditions of these masses.

MATERIALS AND METHODS

Study Design

Waivers were obtained from the respective 
Institutional Review Boards for a retrospective 
review of the charts to identify lesions of inter-
est. The reports of all CTs obtained to evaluate 
non-urologic abdominal complaints and condi-
tions were reviewed for the incidental diagnosis 
of small renal mass (less then 1 cm).

Four thousand eight hundred and twenty-
two such renal lesions were observed in the files 
of Tulane Health Science Center, (1995-2005) LSU 
Medical Center, Charity Hospital, VA Hospital, 
all in N.O, (1995-2000) SUNY Downstate Medi-
cal School, Brooklyn, N.Y, (1998-2007) and Johns 
Hopkins Medical Institutions, Bayview, Baltimore, 
(2005-2007). All patients with a history of prior 
or existing neoplastic disease were excluded. To 
establish the fate of these mass lesions we then 
searched the files of the 4822 patients for any 
subsequent CTs obtained  for non-urologic ab-
dominal conditions, and identified 1082 such CTs 
carried out in the ensuing 4-36 months period 
(13.2 months mean).

Since these studies were investigating 
abdominal symptoms and complaints (mostly 
gastrointestinal (41 %), biliary (27%), pancreatic 

(26%) and retroperitoneal & vascular (6%)), oral 
contrast had been administered in at least one of 
the two CTs in 93% of the patients; intravenous 
contrast in 91%. Eighty-four percent of the stud-
ies were 2 phase CTs, 9% 3 phase  and 7% single 
phase nonenhanced CTs. Since the two CTs that 
were compared may have been obtained for dif-
ferent reasons, the techniques often differed. The 
accuracy of diagnosis may vary for different en-
hancement phases. Variability in equipment and 
interpreters may be another shortcoming of our 
study design. A third follow-up, 3 or 4 phase 
MDCT was performed to assess 308 renal mass 
lesions which were larger, unchanged in size or of 
ambivalent appearance (ill-defined margins, rim 
enhancement) on the second CT. These CTs were 
limited to the kidneys, generating 2.5, 3.7 mm 
thick slices, some with 1.5 mm axial and coronal 
reconstructions. Technical factors: 100 ml non-
ionic contrast medium at a flow rate of 4-5 ml/
sec, 100-140 KV, 180-320 MAS, 6 cm table move-
ment. Phases: Pre-enhancement, late arterial cor-
tico-medullary phase at 12-16 second scan delay, 
parenchymal phase with 40-60 second scan delay, 
and sometimes excretory phase with a 4-12 min-
ute delay. An identical protocol was performed in 
all our institutions. The studies were interpreted 
by 2 experienced uro-radiologists, blinded to pri-
or interpretations and clinical findings.

Statistical analysis was carried out using 
X 2 test to assess outcomes for different locations.

The lesions varied from 2-10 mm in size 
(6.2 mm mean), 805/1082 (75%) were solitary, 
277/1082 (25%) multiple (2-5); their sum-total 
volume never exceeded 2.9 ml, 28 were located 
in both kidneys. Seven hundred fifty-seven (70%) 
patients were male, 308 (28%) female, and 17 (2%) 
children, aged 16 to 82 years (39 years mean).

RESULTS

Six hundred and four (55.8%) of the 1082 
lesions shown on the first CT could no longer 
be identified. Two hundred and thirty-one renal 
masses (21.3%) were significantly smaller, 113 
(0.4%) unchanged in size (cross-sectional diam-
eter) and 134 (12.4%) larger (Table-1). Four hun-
dred forty-eight (41.4%) of the disappearing le-
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sions had been located in the medulla, 94 (8.7%) 
in both medulla and cortex and 62 (5.7%) in cor-
tex (Figure-1). Almost 73% of solitary medullary 
masses disappeared compared to 22% of solitary 
cortical masses (p = 0.0001); a signifi cant fi nding. 
Among the lesions unchanged in size, 52 (4.8%) 
were located in the medulla, 30 (2.7%) in both cor-
tex and medulla and 31 (2.9%) in cortex; of those 

larger, 69 (6.4%) were located in medulla, 21 (1.9%) 
in both cortex and medulla and 44 (4.1%) in cor-
tex (Table-1). There were no signifi cant differences 
in outcomes for different locations of small renal 
masses (X 2 test, p = 0.0001).

Location in the medulla, pre-enhancement 
density of 14-26 HU, lack of or heterogeneous en-
hancement in the late arterial, cortico-medullary 

Table 1 - Location and Outcome of 1082 Small Renal Masses on Follow-up CT (after 4-26 months).

Outcome Location

Number Medulla Medulla and Cortex Cortex

All 1082 616(56.9%) 186(17.2%) 280(25.9%)

Disappeared 604(55.8%) 445(73.8%) 94(15.8%) 62(10.3%)

Smaller 231(21.3%) 47(20.3%) 41(17.7%) 143(61.9%)

Unchanged 113(10.4%) 52(46%) 30(26.5%) 31(27.4%)

Larger 134(12.4%) 69(51.2%) 21(15.4%) 44(33.4%)

Figure 1 – This parenchymal phase CT demonstrates innumerable small, non-enhancing masses in the medulla.
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and parenchymal phase, and demonstration of 
an ill-defi ned enhancing perimeter rim, led to the 
presumptive diagnosis of renal medullary necrosis 
(RMN) in 22 of the enlarging, 4 of unchanged size 
and 36 of shrinking mass lesions (Figures 1 and 2).

Enhancement of  the rim of lesions in the 
cortico-medullary and parenchymal phase, some-

times layering debris in its center, prompted the 
diagnosis of abscess in 8 mass lesions, 4 in the 
medulla, 2 in cortex and 2 involving both cortex 
and medulla. Five decreased while under antibiot-
ic therapy and 3 increased in size until treated by 
percutaneous drainage. Histologic and bacterio-
logic proof was available in all 8 lesions (Table-2). 

Table 2 - Signifi cant and Potentially Treatable Conditions Observed Among 1082 Small Renal Masses.

Pathologic Diagnosis

Location Size Infl ammatory Abscess RCC AML Metastasis Fibroma RMN

Cortex Smaller 4 1 - - - - -

Larger 12 1 2 2 - 1 -

Medulla Smaller 4 1 - - - - 36

Unchanged 14 1 - - - - -

Larger - 2 - - - - 22

Cortex and 
Medulla

Smaller 8 1 - - - - -

Larger 3 1 - - 2 - -

Unchanged - - - - - - 4

Figure 2 – On pre-enhancement CT(left) one can not identify a parenchymal lesion. However, the parenchymal phase CT(right) 
shows a non-enhancing mass in the right medullary pyramid. The fi nding of a mass identifi able only on post-enhancement 
phases, but isodense on pre-enhancement phase, is pathognomonic for renal medullary necrosis (RMN).
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Table 3 - Outcome of 247 Enlarging or Unchanged In Size Small Renal Masses Reexamined by Multiphase MDCT.

Size Diagnosis Medulla Medulla and Cortex Cortex

Larger 69 21 44

Cyst/IL* 41 16 26

Inflammatory 4 3 12

Abscess 2 - 1

Neoplasms - 2 5

RMN 22 - -

Unchanged 52 30 31

Cyst/IL* 37 20 25

Abscess 1 1 -

Inflammatory 14 5 6

RMN - 4 -

Smaller 47 41 143

Abscess 1 1 1

Inflammatory - 3 9
RMN 36 - -

Cyst/IL* 10 37 133

*IL = Indeterminate Lesion, features suggestive of cyst.

While none of these patients presented with find-
ings of urinary tract pathology, urine WBC/hpf 
was 8-12 in 3 at the time of the second CT work-
up. This finding was ignored because of the estab-
lished diagnosis of inflammatory sigmoid-colon 
disease. However, within 10 days, urine culture (N 
= 8) and blood culture (N = 3) became positive.

 Poor and heterogeneous enhancement of 
45 renal masses suggested an underlying inflam-
matory etiology. A pale or non-enhancing center 
on the cortico-medullary phase suggested edema 
or early necrosis, while enhancement in the pe-
riphery and immediately adjacent tissues in the 
parenchymal phase was consistent with inflam-
matory hyperemia. WBC was elevated in 28 pa-
tients, urine analysis showed 5-10 WBC/hpf in 3 
patients. The laboratory findings seemed consis-
tent with the diagnosed inflammatory disease of 
bowel, pancreas or gallbladder, and a urinary tract 

infection was not considered. Within 2 weeks, 
urine cultures turned positive in 12 patients; urine 
analysis (WBC/hpf) was positive in 44 patients.

 Eighteen of these lesions were found in the 
medulla, 16 in cortical location and 11 involved 
both cortex and medulla (Table-3). Fifteen of 45 
(33.3%) had decreased in size, while 30 (66.6%) 
increased or remained unchanged in size (Tables 2 
and 3). Antibiotic therapy used to treat inflamma-
tory abdominal conditions between the first and 
second CT could have contributed to shrinkage of 
15 of these lesions (Table-3). Ultimately, all pa-
tients were treated with urinary tract antibiotics 
and the masses disappeared, though a small py-
elonephritic scar persevered in 14 patients.

 Based on progressive enlargement 
(projected growth rate of 1.32 & 1.52 cm/
year), and characteristic enhancement during 
the early cortico-medullary phase to 142 and 
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164HU respectively, two renal cell carcinomas 
were identified on 4 phase MDCTs (Table-2). 
A rapid growth rate (1.44 cm/year) of 2 mass 
lesions involving cortex and medulla, enhancing 
from 30 and 32 to 120HU in parenchymal phase, 
prompted exploration and segmental resection. 
Metastatic carcinomas (lung = 1, colon = 1) were 
found (Table-3). Presence of fat on MDCT in lesions 
enlarging at a rate of 0.2 & 1.1 cm/year respectively 
led to diagnosis of angiomyolipoma in 2 patients. 
Hemorrhage into the lesions may have obscured 
the fat on the first 2 CTs (Table-3). One enlarging 
cortical mass (32 HU) with morphology favoring 
a benign neoplasm was biopsied and a fibroma 
diagnosed (Table-3). The diagnoses were confirmed 

in 6 patients by histopathology of the resected 
specimen, and in one by core biopsy specimen.

 Benign cysts were diagnosed in 87 enlarg-
ing or stationary cortical and cortical and med-
ullary masses, and 72 shrinking cortical masses 
based on established CT criteria. Two enlarging 
cysts, with 34 and 42 HU were thought to repre-
sent hemorrhagic cysts. The diagnosis was con-
firmed by unroofing in one, aspiration in 8 and 
follow-up imaging in the remainder.

 Seven hundred and three of 1082 (65%) 
patients had been placed on broad-spectrum an-
tibiotics in the period between the first and the 
second CT, to treat intestinal and biliary infections 
(Table-4). Collateral impact on GU tract organisms 
could not be excluded. Four hundred and ninety-
six lesions disappeared or decreased in size, while 
115 enlarged and 93 remained stationary in size. 

Table 4 - Outcome of Small Renal Masses in 703 Patients Treated with Antibiotics for Inflammatory.

Conditions of the Gastrointestinal or Biliary Tract and Pancreas versus 339 untreated Patients.

Outcome # Treated with Antibiotics # Untreated

Disappeared/Smaller 496 339

Unchanged 92 21

Larger 115 19

Total # 703 379

Fourteen were diagnosed as RMN based on im-
aging criteria, 10 as inflammatory masses and 2 
as abscesses (Table-3). The impact of antibiot-
ics is uncertain; in untreated patients, 89.4% of 
masses disappeared or got smaller versus 70.6% in 
treated patients (p = 0.0001). Another 339 lesions 
decreased in size or disappeared in patients who 
were not on antibiotic therapy.

DISCUSSION

The once universally held opinion that 
radical nephrectomy is the sole modality to 
manage renal cell carcinoma is now widely chal-
lenged (9). Partial nephrectomy, open or laparo-

scopic technique, cryoablation, radiofrequency 
(RF) ablation and ultrasonic ablation have proven 
equally effective in the management of suitable 
neoplasms (5,8,16-19). RF and cryoablation in 
particular have achieved recurrence-free surviv-
al rates of up to 98.7% (16-19). The most recent 
guidelines of the AUA call for a more conservative 
approach to the management of small renal masses 
(20). The now well established fact that tumor-free 
survival is achievable by resection irrespective of 
whether a renal cell carcinoma is of 1 ½ cm or 4 
cm size, eliminates the urgency of surgical inter-
vention for a small carcinoma (8,9,11). This led to 
the concept of surveillance of small renal mass 
lesions and assessment of indolent or aggressive 
behavior, indicated by rate of growth, intensity 
of enhancement on early cortico-medullary phase 
CTs (tumor neo-vascularity) and by spiking of 
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their rim (6,7,9,10,12). In older patients and those 
with medical co-morbidities this provides a period 
to establish and observe benign or indolent nature 
of the mass lesion without significantly reducing 
potential for tumor-free survival by delaying sur-
gery. The guided biopsy for assessing histologic 
aggressiveness of lesions, which is the major fac-
tor determining frequency of reexamination, is 
well stablished (14,15,17). MDCTs and guided bi-
opsy seem to provide adequate criteria for follow-
up (14,15). As of date the significance of renal 
masses less then 1 cm in size and their appropri-
ate management remain an open question (1,2,8). 
However, recent reports suggest a high incidence 
of malignancy of such lesions, particularly if lo-
cated in cortex (8,21). Hence, a more frequent in-
terval follow-up surveillance by ultrasound may 
be appropriate for such cortical mass lesions.

 Our retrospective study of 1082 small renal 
masses, less than 1 cm in size, established the fate 
of these lesions on a second and sometimes third 3 
or 4 phase MDCT. This study revealed most impor-
tantly that 604/1082 (55.8%) renal masses disap-
peared, while another 231 decreased in size in the 
interval of 4 to 36 months between the first and 
second CT. Partial volume averaging and the dis-
parity of resolution between 2 phase and 4 phase 
studies may have caused false negatives (i.e., a le-
sion observed on the initial 4 phase study may not 
be apparent on a follow-up 2 phase CT). Tever, this 
scenario affected only 6% of patients.

 Four hundred and ninety-six patients in 
whom the lesions either disappeared or substan-
tially decreased in size had been treated with an-
tibiotics for gastrointestinal, biliary or pancreatic 
infections (Table-3). This fact raises the question 
whether a co-existent urinary infection causing 
the mass lesions might have responded to these 
non-urinary tract antibiotics. The prevalence of 
RMN lesions (N = 62) suggests that many of the 
smaller disappearing lesions may likewise have 
been of RMN or inflammatory etiology (Tables 2 
and 3).

 The incidence of neoplasms is the most 
significant finding of our targeted follow-up CTs 
of lesions with increased or stationary size. Two 
renal cell carcinomas and 2 metastatic carcino-
mas, all with growth rates indicative of histologi-

cally aggressive behavior, were identified (Tables 
2 and 3). Despite the rapid growth rate, the delay 
in surgical resection is not likely to have adversely 
influenced survival. Two patients with AML and 1 
with a benign fibroma were also identified on tar-
geted MDCTs (Table-2). Though benign in nature, 
their rate of growth, partly caused by hemorrhage 
into the AML, warranted resection.

 The diagnosis of all 53 inflammatory le-
sions made possible early and definitive treatment 
by drainage and/or GU specific antibiotics, pre-
venting propagation of the process and loss of pa-
renchyma (Table-2).

 The pertinent question of whether the in-
cidental discovery of a small renal mass warrants 
follow-up by imaging, is to some degree answered 
by our data (2).

 Neither the incidence of malignant 
neoplasms (< 0.4%) nor of inflammatory entities 
(5%) or of renal medullary necrosis (6%) seems to 
justify follow-up CTs. A delay in identification and 
hence surgical (or ablative) intervention of renal 
masses up to 3.5 cm in size is not likely to adversely 
influence  recurrence-free survival. Inflammatory 
lesions, by nature of their pathophysiology, tend 
to become symptomatic early. The predominance 
of medullary lesions and their greater probability 
of spontaneous disappearance (73% for medullary 
lesions versus 22% for cortical lesions, p = 
0.0001) favor an inflammatory etiology in masses 
prone to resolve. To avoid unnecessary radiation 
exposure to these patients, follow-up by imaging 
studies should be reserved for lesions exhibiting  
aggressive characteristics.
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EDITORIAL COMMENT

 In the United States, the frequency of CT 
scans has increased up to three fold during the last 
decade without an equal increase in the prevalence 
of life-threatening conditions (1). It seems the ex-
cessive use of medical imaging increases health 
care costs and exposure to ionizing radiation with-
out yielding significant benefits to all patients.

 As a natural consequence of this “over-di-
agnostics” a high number of pathological findings 
are detected leading to the question for the need 
for therapy in these cases.

 In case of RCC the detection of smaller re-
nal masses, i.e., earlier tumor stages, leads to a 
change in the management of localized disease: 
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radical nephrectomy is not the standard therapy 
anymore but nephron sparing treatment is a com-
mon option with significant benefits regarding 
kidney function and patients outcome (2,3).

 But, does that mean: the smaller detected 
the better treated? Obviously not. In a retrospec-
tive analysis of 1082 renal lesions the current 
study shows the doubtful benefit of an excessive 
use of diagnostic tools. Even in the age of high-
resolution imaging, the characterization of very 
small renal lesions remains difficult and not reli-
able - in the study almost 60% of the lesions dis-
appeared during follow-up: in 70% of the patients 
who received antibiotics only but in 90% of the 
untreated patients. Malignancies have been found 
in 0.4% only.

 This analysis shows in an impressive way 
the limits of a worthy and reliable diagnostic in-
strument. Therefore, the major goal must still be 
the reasonable interpretation of the data in order 
to develop strategies for patient care and avoid 
insufficient therapy as well as overtreatment. This 
still remains the mission of the Urologist who 

needs to evaluate “pathological” findings critical 
to counsel his patients properly.
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EDITORIAL COMMENT

This is an interesting study in an impres-
sive casuistic of small renal masses (SMR) < 1.0 cm, 
showing the clinic and radiologic outcomes of the-
ses lesions. It’s an original contribution to the sci-
entific literature and to the clinical practice; these 
informations should be considered before clinic de-
cisions for this prevalent situation nowadays.

Despite the retrospective nature and the 
long duration of the study in several institutions 
and with different CT equipments, the study has the 
merit to show the situation as it occurs in  real life, 
during 12 years, in multiple academic institutions.

With the information provided, we must 
be sure  not to offer intensive follow-up protocols 
for this kind of SMRs. Accordingly, the patients 
will be less frequently exposed to the pre-exam 
anxiety, and costs, radiation and radiologic con-
trast side effects of repeated CTs.

 In the future, a prospective study with 
modern high resolution helicoidally CT equip-
ments could be done.

 For a specific subgroup of patients, with 
hereditary or familial renal cell carcinoma syn-
dromes, the fate of their little SMRs probably will 
be different, since those individuals have thou-
sands of microscopic malignant lesions in each 
kidney, although in these cases the clinical de-
cision will be not changed; usually the surgical 
or ablative procedures are not offered until their 
lesions reaches 3.0 cm.
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INTRODUCTION

Cisplatin-based combination chemothera-
py has been the standard of care for metastatic 
urothelial cancer since the late 1980’s (1). How-
ever, approximately half of these patients are not 
eligible for cisplatin-based chemotherapy due to 
impaired renal function, low performance status 

or comorbidity and are defi ned as unfi t for cis-
platin (1).

 The combination of gemcitabine and car-
boplatin was developed for patients with meta-
static transitional cell carcinoma (TCC) of the 
bladder unfi t for cisplatin-based therapy and 
subsequently was adopted by additional investi-
gators for such patients (2-13).

Purpose: Combination of gemcitabine and carboplatin is the accepted treatment 
for metastatic urothelial cancer patients unfi t for cisplatin-based chemotherapy.
Materials and Methods: Gemcitabine 1000 mg/m2 (days 1, 8) and carboplatin AUC-
4.5 (day 1) were given every 21 days to 23 patients with creatinine clearance < 60 
mL/min, cardiac ejection fraction < 45% or active ischemia. Patient characteristics 
included: median age 73 (56-86) years; primary site: bladder 17 (73%), upper tract 
6 (27%) patients; Bajorin’s prognostic groups: good 6 (26%), intermediate 11 (48%) 
and poor 6 (26%) patients.  Data was retrospectively documented. Patients were 
followed until they expired.
Results: We obtained objective responses in 8 (34.7%) patients, (95% CI, 16.3-
57.2%), including one patient with complete response. The median progression-
free survival was 4 (0.2-16.5+) months and the overall survival 8.6 (0.2-45.3+) 
months. At time of analysis, 4 patients (17%) remained disease free; 3 of them 
underwent resection of residual disease. Toxicity included: infection in 9 (39%) 
patients; among them, one died from pneumonia; bleeding ≥ grade 2 in 3 (13%) 
patients and fatigue grade 3 in 2 (9%) patients. Hematologic toxicity included 
grade 4 thrombocytopenia in 2 (9%) patients and grade 4 neutropenia in 3 (13%) 
patients. Five (22%) patients discontinued therapy due to toxicity.
Conclusions: Combination of gemcitabine and carboplatin demonstrated clinical 
activity in patients with advanced urothelial cancer unfi t for cisplatin. It was 
associated with considerable toxicity. Resection of residual disease is feasible in 
this population.

Combination of Gemcitabine and Carboplatin in 
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Recently, a large randomized phase III 
trial has established gemcitabine/carboplatin as 
the standard therapy for patients with metastatic 
urothelial cancer who are unfit for cisplatin-based 
therapy. An objective response rate of 41.2% was 
observed in 119 patients. The progression-free 
survival was 5.8 months, and the survival was 9.3 
months. Efficacy was affected by the Bajorin risk 
groups: good prognosis, intermediate and poor 
prognosis – 12.0, 9.3, and 5.5 months, respective-
ly. Unfortunately, despite a higher response rate 
than the conventional therapy (carboplatin/vin-
blastine/methotrexate), the overall survival was 
similar (13,14).

 In the present study, we focus on the ef-
fect of this combination in patients unfit for cis-
platin due to decreased renal function or cardiac 
function, thus precluding the necessary forced 
hydration required for cisplatin therapy, irrespec-
tive of performance status and disease extent.

MATERIALS AND METHODS

Patient Selection

 Patients were required to have histologi-
cally proven locally advanced or metastatic uro-
thelial TCC of the urinary tract, not amenable to 
curative surgical or radiotherapeutic treatment 
and with measurable disease as defined by the 
Response Evaluation Criteria in Solid Tumors 
(14). Ineligibility (unfit) for cisplatin was defined 
as measured creatinine clearance < 60 mL/min or 
cardiac ejection fraction < 50% or active cardiac 
ischemia proven by nuclear studies. Additional 
eligibility criteria included an estimated life ex-
pectancy of at least 12 weeks and Karnofsky per-
formance status score ≥ 40%. Previous treatment 
with adjuvant or neoadjuvant chemotherapy was 
allowed if completed more than 6 months before 
the beginning of the study. Laboratory require-
ments included adequate bone-marrow (white 
blood cells > 3500/µL, absolute neutrophil count 
(ANC) > 1.5 ×103/µL and platelets >125×103/µL), 
bilirubin level ≤ 1.6-7.0 mg/dL (15). Exclusion 
criteria included: the presence of brain metastases 
or other central nervous system lesions; a con-
comitant malignancy except for cured basal-cell 

skin cancer or carcinoma in situ of the cervix; and 
pregnancy. Patients were required to comply with 
all the requirements of the trial. The study was 
approved by the Ethics Committee of the center 
and each patient gave written informed consent 
before study entry. Response was prospectively 
documented while toxicity was retrospectively 
collected.

Therapy

 Patients received gemcitabine at a dose of 
1000 mg/m2 as an intravenous infusion over 30 
minutes on days 1 and 8, combined with carbo-
platin AUC = 4.5 on day1 every 3 weeks.

 Treatment was continued until detected 
disease progression or intolerable toxicity. We at-
tempted to deliver at least 6 cycles, with 2 cycles 
beyond documented complete response.

 Cycles were not started unless ANC was 
≥ 1.5×103/µL and platelets ≥ 125×103/µL. Gem-
citabine boosters on day 8 were given with a 50% 
dose reduction if granulocytes measured 1,0-1,9 
× 103/µL and platelets 50-99 × 103/µL. Treatment 
was withheld with lower values.

 If patients required more than 2 weeks 
for hematologic recovery, or there was grade 4 
neutropenia with fever, grade 4 thrombocytope-
nia for more than 3 days, or thrombocytopenia 
with active bleeding during the nadir, treatment 
was continued with 25% dose-reduction of both 
drugs. Granulocyte colony-stimulating factors 
were not routinely used. They were introduced, 
without treatment dose modification, in the event 
of prolonged (> 2 weeks) neutrophile recovery or 
grade 4 neutropenia with fever. In the event of 
subsequent grade 3-4 hematologic toxicity, doses 
were reduced by 25%. Similar dose modification 
was utilized for any grade 3-4 non-hematologic 
toxicity. Only 2 dose modifications were allowed.

Therapy Management & Assessment

Toxicity was evaluated using Common Tox-
icity Criteria, Version 2.0. All patients underwent 
a complete medical history, physical examination, 
blood count, blood chemistries and measured cre-
atinine clearance before each treatment cycle.
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Response to treatment was assessed by 
computed tomography every 2 cycles using Re-
sponse Evaluation Criteria in Solid Tumors criteria 
1.0 (15).

 Sample size was based on Response Rate 
(RR). The smallest response probability (rejected 
threshold) was set to 20% (p0 = 0.2), as we be-
lieved that an RR of at least 20% would be benefi-
cial to the patient, the largest response probability 
was based on the assumption that a 40% response 
rate – a desirable response (p1 = 0.4), would be 
detected. According to Simon, the sample size for 
detection of the desired width of 20% – 40% RR 
(alpha = 0.1, one tail; beta = 0.2) at the first stage 
is 23 patients (16). Additional observations in-
cluded safety and overall survival (16). We report 
here the results of the first stage.

RESULTS

During the last 7 years we treated 23 pa-
tients who fulfilled the required inclusion crite-

Table 1 – Patient characteristics.

No patients 23 (100%)

Gender

Males 15 (65%)

Females 8 (35%)

Age (median) 73 (58–86) years

Karnofsky performance status score (median) 80 (40–100)%

Primary site

Bladder 17 (74%)

Upper tract 6 (26%)

Visceral metastases 11 (48%)

Memorial Sloan Kettering prognostic groups

Good 6 (26%)

Intermediate 11 (48%)

Poor 6 (26%)

Creatinine clearance 53.7 (28–92.5)

ria. The patient characteristics are presented in 
Table-1.

Treatment Efficacy and Toxicity

We administered a median of 4 (1 – 6) 
cycles per patient. This resulted in an objective 
response in 8 (34.7%) patients, (95% CI, 16.3 – 
57.2%), including one patient with complete re-
sponse (CR). Ten patients (43.4%) obtained stable 
disease (Table-2). Median progression-free surviv-
al was 4 (0.2 – 6.5+) months and overall survival 
was 8.6 (0.2 – 45.3+) months (Figure-1). At the 
time of analysis, 11 (49%) patients were alive and 
4 (17%) patients remained disease-free. Three pa-
tients of the latter group underwent resection of 
viable radiological residual disease: kidney with 
regional lymph-nodes, pulmonary metastases and 
abdominal and retroperitoneal tumor masses fol-
lowing laparoscopic nephrectomy.

Analysis according to Memorial Bajo-
rin’s prognostic groups revealed that the median 
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Figure 1 – Survival curve.

survival of the good prognosis group was 13.6 
months (4.1+ – 45.3+) compared  to 5.6 months 
(2.4 – 20.5+) in the intermediate prognosis group 
(p = 0.0496). The median survival of the poor 
prognosis group was 4.5 months (0.2 – 12.6), 
which was not statistically signifi cant compared 
to the intermediate prognosis group (p = 0.27).

 Therapy was not devoid of toxicity (Ta-
ble-3). Nine patients (39%) developed infection, 
including one patient who died of pneumonia. 
This patient had a low performance status (Kar-
nofsky performance status – 40%) with creatinine 
clearance of 34 mL/min. Additional toxicity in-
cluded: bleeding ≥ grade 2 in 3 (13%) patients, 
fatigue grade 2 in 5 (22%) patients and fatigue 

Table 2 – Response rate.

No patients 23 (100%)

Response

Complete response 1 (4.3%)

Partial response 7 (30.4%)

Objective response 8 (34.7%)

Stable disease 10 (43.4%)

grade 3 in 2 (9%) patients. Hematologic toxicity 
occurred as follows: grade 4 thrombocytopenia 
in 2 (9%) patients and grade 4 neutropenia in 3 
(13%) patients.  Median nadir blood counts in-
cluded: Hg 8.8 (6.5 – 12.1) g/dL, neutrophiles 1,2 
(0.2 – 9.9) × 103/µL and platelets 123 (2 – 318) × 
103/µL. Five (22%) patients discontinued therapy 
due to toxicity.

COMMENTS

Our results with gemcitabine in combina-
tion with carboplatin for patients unfi t for cispla-
tin due to renal or cardiac impairments, irrespec-
tive of low performance status or disease extent, 
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are within the range of previous publications (Ta-
ble-4) (2-13).

 We have also demonstrated a better out-
come among Bajorin’s good prognosis patients 
compared to the intermediate and poor prognosis 
groups. However, the small sample size prevented 
distinguishable separation between the intermedi-
ate and poor prognostic categories (3,14) not al-
lowing a randomized trial study.

 These findings re-emphasize the need for 
personalized therapy for the Bajorin’s good prog-
nostic group of the cisplatin-unfit population. 
This group is characterized by higher treatment 
efficacy and the lowest toxicity profile with the 
gemcitabine/carboplatin combination (13). Thus, 
survival prolongation is a legitimate objective in 
these patients. Methods to expand the cisplatin-
based therapy options in this group should include 
improving the selection of patients who may safe-
ly received cisplatin-based therapy, optimizing 
the drug administration and developing effective 
chemo-protective approaches (17).

 Various methods for estimating renal 
function have been explored, many found to be 
sub-optimal (17). This may explain the wide-
ly accepted threshold of 60 mL/min creatinine 
clearance for cisplatin administration. It appears 
that measured creatinine clearance is more ac-
curate than calculation with the Cockcroft and 
Gault equations (18). It is conceivable that utiliz-
ing measured creatinine clearance, or adminis-

Table 3 – Toxicity rate.

No patients 23 (100%)

Infection 9 (39%)

Bleeding (grade 2) 3 (13%)

Fatigue

Grade 2 5 (22%)

Grade 3 2 (9%)

Hematologic toxicity

Thrombocytopenia grade 4 2 (9%)

Neutropenia grade 4 3 (13%)

tering cisplatin over a longer period, it would be 
possible to lower this threshold (19).

 Non-nephrotoxic regimens have not yet 
emerged as potential replacements for cisplatin-
based therapy in cisplatin-unfit patients. A recent 
publication of first line therapy with the combi-
nation gemcitabine/paclitaxel reported a response 
rate of 37%. This trial recruited patients with cre-
atinine clearance > 40 m/min, which falls within 
the definition of cisplatin-unfit patients (20). Un-
fortunately, the authors did not report the efficacy 
of this regimen in this population.

 Despite the low response rate of gem-
citabine/carboplatin for the cisplatin-unfit popu-
lation (Table-4), the acceptable toxicity pattern 
signals this regimen as a potential therapy for 
such patients.

 Angiogenesis, another non-nephrotoxic 
treatment alternative, has been shown to be im-
portant in the development and progression of 
urothelial cancer (21). Thus, several trials with 
sunitinib, sorafenib and pazopanib have been per-
formed (21-24). Sunitinib is preclinically active 
against urothelial carcinoma (25). When given as 
second-line therapy after chemotherapy in pa-
tients fit for cisplatin, it failed to achieve its ini-
tial expectations. However, a clinical benefit was 
observed in some patients (21). Recently, promis-
ing results have been obtained with sunitinib in 
patients unfit for cisplatin. Of the 21 evaluable 
patients, 3 (8.1%) achieved a partial response, 
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Table 4 – Gemcitabine/carboplatin combination in patients with metastatic urothelial cancer unfit for cisplatin.

   Author Year Regimen
Every 21 days

No 
Pts

RR TTP
Mths

Survival
Mths

Cisplatin unfit

CCT
< 60mL/min

PS < 2 
or

Karnofsky < 80%

Carles et al. (4) 2000 G 1000 mg/m2, d 1, 8
Carbo AUC 5, d 1

17 56% 7 10 100% 41.1%

Bellmunt et al. (5) 2001 G 1000 mg/m2, d 1, 8
Carbo AUC 4.5-5, d 1

16 43.7% N/A N/A 75% 18.7%

Shannon et al. (6) 2001 G 1000 mg/m2, d1, 8
Carbo AUC 5, d 1

17 58.8% 4.6 10.5 82% 29.4%

Nogué-Aliguer et al. (2) 2003 G 1000 mg/m2, d 1, 8
Carbo AUC 5, d 1

41 56.1% 6.2 10.1 53.7% 36.6%

Linardou et al. (3) 2004 G 1000 mg/m2, d 1, 8
Carbo AUC 4, d 1

56 36% 4.8 7.2 68% 46%

Helke et al. (7) 2006 G 1000 mg/m2, d 1, 8
Carbo AUC 4, 5, d 1

30 50% 5.3 13, 14 50% N/A

Bamias et al. (8) 2006 G 1000 mg/m2, d 1, 8
Carbo AUC 5, d 1

60 38.3% 7.6 16.3 21.6% 13%

Bamias et al. (9) 2007 G 1000 mg/m2, d 1, 8
Carbo AUC 5, d 1

34 24% 4.4a 9.8 100% 68%

Xu et al. (10) 2007 G 1200 mg/m2, d 1, 8
Carbo AUC 5, d 1

39 46.2% 7.5 13.6 19.5% 12.2%

Dogliotti et al. (11) 2007 G 1250 mg/m2, d 1, 8
Carbo AUC 5, d 2

39 56.4% 6.9 9.8 0% 14.5%

Hudson & Lester (12) 2008 G 1200 mg/m2, d 1, 8
Carbo AUC 5–6, d 1

15 67% N/A 9 N/A 20%

De Santis et al. (13) 2010 G 1000 mg/m2, d 1, 8
Carbo AUC 4, 5, d 1

119 41.2% 5.8a 9.3 86.4% 40.9%

Current series 2010 G 1000 mg/m2, d 1, 8
Carbo AUC 4, 5, d 1

23 34.7% 4a 8.6 78% 43.4%

G = Gemcitabine; Carbo = Carboplatin; CCT =, Creatinine clearance time; RR = Objective response rate; PS = WHO performance status; 

TTP = time to disease progression.
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and an additional 14 (53.8%) patients had pro-
longed (> 3 months) stable disease, with clinical 
benefits to 62% and a progression-free survival of 
5.9 month (22). This is within the efficacy range 
of gemcitabine/carboplatin regimens (Table-4). A 
potential approach is a sequential combination of 
sunitinib to patients who have not progressed on 
gemcitabine/carboplatin therapy. Preliminary data 
suggested that such a scheme is feasible in fit-for-
cisplatin-based therapy patients (26).

 In our experience, the therapy with gem-
citabine in combination with carboplatin was as-
sociated with significant toxicity. Our sample size 
prevented a reliable statistical categorization ac-
cording to Bajorin prognostic factors. However, 
a larger trial with this combination demonstrated 
recently that toxicity was the lowest in the Bajorin 
good prognostic group. This suggests that with the 
lack of more effective and less toxic therapeutic 
options, gemcitabine/carboplatin therapy should 
be limited to patients with Bajorin good prognos-
tic group. Therapy with poor prognostic features 
should focus on palliative endpoints, while thera-
py in the intermediate group should be determined 
on a case by case review.

Finally, 3 of our long-term survivors who 
achieved a partial response to therapy underwent re-
section of residual disease. Our data suggested that 
this is feasible also in cisplatin-unfit patients (27).

CONCLUSIONS

 Our experience with the gemcitabine/car-
boplatin combination is within the range of the 
published data. This regimen is active mostly in 
the Bajorin’s good prognosis group. It is associ-
ated with considerable toxicity. Patients with a 
partial response should be considered for resection 
of residual disease.

ABBREVIATIONS

ANC = absolute neutrophil count
Carbo = carboplatin
CCT = creatinine clearance time
CR = complete response
G = gemcitabine
PS = WHO performance status

RR = response rate
TCC = transitional cell carcinoma
TTP = time to disease progression
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INTRODUCTION

Percutaneous nephrolithotomy (PCNL) is an 
established modality for treatment of large renal cal-
culi. Fernstrom and Johanson were the fi rst to re-
move a renal stone through the nephrostomy tract 

in 1976 (1). Traditionally, PCNL has been performed 
in the prone position as it was thought to be the saf-
est approach to the kidney. However, this position 
has some limitations including associated restricted 
ventilatory capacity (2), circulatory diffi culties and  
increased intraocular pressure (3) which make it 

Purpose: To assess safety and effi cacy of supine percutaneous nephrolithotomy 
in patients for whom prone position or general anesthesia is contraindicated or 
not preferable due to associated comorbidities, overweight or ipsilateral upper 
ureteric calculi.
Materials and Methods: Fifty two patients (37 males and 15 females, mean age 33 
± 10.2 years) were included in this study. Supine position was selected due to an-
esthetic considerations (preexisting compromised cardiopulmonary status, morbid 
obesity (body mass index > 40 kg/m2) and/or other associated medical comorbidi-
ties), impossible prone position due to bone deformities or associated ipsilateral 
upper ureteric stone. Regional anesthesia was used in 24 patients while 28 patients 
underwent general anesthesia. After standard cystoscopy and retrograde uretero-
pyelography in the dorsal lithotomy position, the position was modifi ed using 3 
liters of saline bag below the ipsilateral upper fl ank. Percutaneous access to the 
pelvicalyceal system was performed through the posterior axillary line under fl uo-
roscopic guidance.
Results: Successful renal puncture was achieved in all cases. Single access via the 
lower calyx was the most commonly used access (36 cases). Stone-free rate was 
92.3%. Postoperative complications classifi ed according to Clavien Dindo classifi -
cation included bleeding requiring transfusion (3.8%), prolonged fever (7.7%), deep 
venous thrombosis (1.9%) [grade II in all] and urinary leakage requiring ureteric 
stenting (5.8%) [grade IIIa].
Conclusions: The modifi ed supine position for percutaneous nephrolithotomy is a 
safe and effective option that offers several advantages with an excellent outcome. 
It can be performed safely for morbidly obese patients and those with cardiopul-
monary compromise.
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risky especially in patients with compromised car-
diopulmonary status and morbid obesity or even 
impossible due to some bone deformities (4).

Various modifications of patient position-
ing for PCNL were reported including supine (5), 
lateral decubitus (flank) (6), split-leg (7) and re-
verse lithotomy (8) positions. All of them were 
reported to be safe and effective compared with 
the original prone PCNL.

Although supine PCNL was described by 
Valdivia et al. (5) several years ago, it did not 
gain wide distribution in comparison to prone 
PCNL in some urologic centers most probably 
due to fear of visceral injury. In this study, we 
evaluated the safety and efficacy of supine PCNL 
in patients in whom prone position was risky or 
not preferable.

MATERIALS AND METHODS

Between March 2008 and June 2009 at 
Ain Shams University hospital, Cairo, Egypt, 52 
patients (37 males and 15 females) who under-
went PCNL in the supine lithotomy position were 
prospectively included in this study. Their mean 
age was 33 ± 10.2 (range 21-63 years). Inclusion 
criteria included patients with single or multiple 
renal stones ≥ 2 cm or > 1.5 cm in lower calyx 
for whom supine PCNL was preferred due to an-
esthetic considerations, impossible prone position 
(due to bone deformities) or associated ipsilateral 
upper ureteric calculi. Patients with uncontrolled 
coagulopathies or aged less than 12 years were 
excluded from this study. Stone characteristics are 
shown in Table-1.

 Preoperative evaluation included history 
taking, clinical examination and basic laboratory 
investigations. Patients with a positive urine cul-
ture were treated by a proper antibiotic for one 
week before the operation. Radiological investi-
gations included abdominal plain X-ray (KUB), 
pelvi-abdominal ultrasonography and computer-
ized tomography (CT) for all patients. Preopera-
tive stone size was determined by measuring the 
stones longest diameter on KUB film. In cases 
with multiple stones, stone size was determined 
by the sum of each stone diameter on abdominal 
plain X-ray film (9).

 The study was approved by the Ain Shams 
University Ethical Committee. Preoperatively, an 
informed consent was obtained from all patients.

Procedure

 Twenty eight patients underwent general 
anesthesia while 24 patients underwent regional 
anesthesia (17: high spinal and 7: epidural anes-
thesia).

 Patients were placed in the dorsal li-
thotomy position. After standard cystoscopy, 
retrograde ureteropylography was done under 
fluoroscopic guidance (C-arm). In the presence of 
associated ipsilateral upper ureteric stone, an at-
tempt was made to push it into the pelvicalyceal 
system. Surface marking of the lower rib and iliac 
crest were done (Figure-1). The position was then 
modified using 3 L saline bag below the ipsilateral 
upper flank so that the posterior axillary line was 
45 degrees to horizontal and the contralateral arm 
was adducted to the side of patient.

 Percutaneous access to the pelvicalyce-
al system was performed through the posterior 
axillary line under fluoroscopic guidance while 
tract dilatation was performed using serial metal 
Alken dilators. Following serial telescopic dila-
tation, a 30 Fr. Amplatz sheath was positioned 

Table 1 - Stone characteristics.

1-6Number

372 ± 9.5 (233-561)Stone Size (mm)

38 - 14Right - left side

Site

36Renal pelvis

12Calyceal (lower, middle)

4Staghorn stone

Associated stone

5Upper ureter

3Ipsilateral lower ureter

1Contralateral lower ureter
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allowing the introduction of a 26 Fr nephroscope 
(Figure-2).

Nephroscopy and stone fragmentation and 
retrieval were carried out in the usual fashion as 
in the prone position. Small stones were directly 
extracted by a grasper and large stones were frag-
mented using Swiss lithoclast.

A nephrostomy tube (22 Fr) was inserted at 
the end of the procedure in 46 patients, while in 
6 patients (with single stones, achieving complete 

stone clearance with no intraoperative bleeding) 
the procedure was carried out in a completely 
tubeless fashion.

Operative time was determined by estimat-
ing the time between the application of ureteric 
catheter till placement of the nephrostomy tube 
(or the skin closure of nephrostomy site in tube-
less cases).

Kidney, ureter and bladder (KUB) X-rays 
were performed to detect any residual signifi cant 
stone on the fi rst day postoperatively to do a sec-
ond look PCNL if needed while ultrasound scans 
were performed to detect any residual radiolucent 
stone and other complications such as hematoma 
and extravasation.

 The nephrostomy tube was removed 
24 hours postoperatively if stone clearance was 
judged to be satisfactory. Patients were then moni-
tored for the following 24 hours and the urethral 

Figure 1 – Surface marking of the lower rib, iliac crest and 
posterior axillary line.

Figure 2 – Amplatz sheath was positioned after tract 
dilatation.

and ureteric catheters were removed. Finally, pa-
tients were discharged provided being afebrile and 
with no leakage from the nephrostomy site.

 Patients with residual stones ≤ 4 mm on 
abdominal plain X-ray (KUB) or ultrasonography 2 
weeks postoperatively were considered stone-free.

 Patient characteristics, stone size and lo-
cations, operative time, length of hospital stay, 
stone free rate, complications and need of auxil-
iary procedure post PCNL were recorded.

RESULTS

Among the 52 studied patients, prone po-
sition was contraindicated in 31 patients, of whom 
16 suffered chronic obstructive airway disease 
(COAD) with abnormal pulmonary function tests, 
5 had signifi cant cardiac decompensation, 8 were 
morbidly obese (body mass index > 40 kg/m2) ac-
cording to WHO classifi cation of obesity (10). The 
remaining 2 patients had severe skeletal deformi-
ties (rheumatoid arthritis) for whom it was tech-
nically impossible to use the conventional prone 
position. Supine position was also preferred in 5 
patients who had associated ipsilateral upper ure-
teric stones, and for 16 patients due to their as-
sociated comorbidities or overweight.

Ureteroscopy and stone retrieval for lower 
ureteric stones was done in 4 cases prior to PCNL 
(3 ipsilateral side and 1 contralateral side).
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All cases were punctured successfully with 
easy access to the pelvicalyceal system while be-
ing in the supine position. In morbidly obese pa-
tients, long nephroscope (26 cm) and long am-
platz sheath (21 cm) were needed to reach the 
collecting system. One of them also needed mini 
laparotomy through the skin and superficial fat-
ty layer and the puncture was done at the deep 
fascia. Single access via the lower calyx was the 
most commonly used access (36 cases). Single 
middle calyx puncture was done in 6 cases (5 for 
middle calyceal stones and 1 for impacted upper 
ureteric stones). Double puncture (lower & middle 
calyces) was done in 3 cases presenting with stag-
horn stones.

Simultaneous ureteroscopy was done in 
one female patient with an impacted ipsilateral 
upper ureteric stone to disintegrate the stone and 
complete stone clearance was achieved.

The operative time ranged from 27 to 134 
minutes with a mean operative time of 46 ± 16 
minutes. The mean length of hospital stay was 5 ± 
0.5 days (ranged: 4 to 8 days).

Complete clearance of significant stone 
fragments was achieved in 48 cases (92.3% stone-
free rate). Four cases were left with residual stones 
> 4 mm, 2 of whom were managed successfully 
by second look nephroscopy during the first week 
postoperatively. The other 2 had calyceal stones 
that were difficult to be extracted by the neph-
roscope so they were managed by extracorporeal 
shock-wave lithotripsy (ESWL).

With regards to the complications (Table-2) 
and with application of Clavien-Dindo classifica-
tion of surgical complications (11), we found that 
two patients (3.8%) required blood transfusion 
(grade II). Post operative fever of > 38°C lasting 
for ≥ 2 days and requiring a full course of anti-
biotics was observed in 4 patients (7.7%) (grade 
II). One patient (1.9%) experienced post operative 
deep venous thrombosis of the lower limb (grade 
II). Three cases (5.8%) required secondary ureteric 
stenting for prolonged urinary leakage from the 
site of nephrostomy tube (grade IIIa).

 None of our patients suffered pleural inju-
ry, colonic injury or any visceral injuries and none 
of them required a conversion to open surgery.

Table 2 - Complications.

2 (3.8%)Bleeding requiring blood transfusion

4 (7.6%)Prolonged fever

1 (1.9%)Deep venous thrombosis

7 (13.4%)Reoperation

3(5.7%)Ureteric stenting 

2 (3.8%)Second look PCNL

2 (3.8%)ESWL for residual stones

DISCUSSION

Prone position is associated with respira-
tory or ventilatory difficulties which causes a de-
creased functional residual capacity of the lung, 
decreased expiratory lung volume and total lung 
capacity (12) and these changes are further in-
creased with the general anesthesia. Such problems 
deprived certain categories of patients e.g. morbid-
ly obese patients and patients with compromised 
pulmonary or cardiac function from performing 
PCNL. Also, patients with severe bone deformities 
which made the prone position impossible to be 
applied share the same problem. In our series, we 
used the supine position which enabled us to per-
form PCNL for all these patients` categories with 
excellent outcome. This was also achieved by per-
forming the procedure under regional anesthesia 
in 24 patients (16 of whom had respiratory distress 
and abnormal pulmonary function) as the patients 
felt comfortable during supine position in contrast 
to prone position in which the patients could not 
withstand the procedure.

 Beside these anesthetic advantages, we 
observed other significant proponents of supine 
PCNL in our series. The most clear one was the 
maintenace of the patient`s position during the 
procedure which saved time and effort, decreased 
the incidence of limb or neck injury or disloca-
tion of endotracheal tube and provided a better 
control of airway. Also, we observed that depen-
dant drainage of the Amplatz sheath facilitated the 
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clearance of small stone fragments as recorded by 
other studies (5,7). Moreover, this position allowed 
simultaneous ureteroscopy to be performed which 
was beneficial in one case with impacted upper 
ureteric stone.

On the other hand, some limitations with 
supine position were encountered. The first was 
the medial displacement and greater mobility of 
the kidney at the step of renal puncture. This fact, 
in addition to the more lateral skin puncture site 
compared to the prone position, made necessary 
the use of a long nephroscope and long amplatz 
sheath essential for some cases especially obeses. 
The second limitation was the upper polar punc-
ture which was difficult and challenging because 
of the upper calyx’s anatomical considerations 
being more medial, posterior and concealed deep-
ly in the rib cage. We did not attempt puncturing 
the upper calyx in the supine position; whenever 
needed, we reached it through the lower calyx. 
Another non-significant disadvantage observed 
during supine PCNL was that the pelvicalyceal 
system is constantly collapsed which may affect 
the surgeon’s view, but this was overcomed by 
tilting the table toward the contralateral side.

 Stone-free rate was calculated in this 
study considering fragments ≤ 4 mm as non-sig-
nificant. We achieved good results with a stone 
free rate in 92.3% of cases (48 patients). The 
remaining 4 patients with residual stones were 
managed successfully by a second look nephros-
copy in two of them and extracorporeal shock-
wave lithotripsy (ESWL) for the other two. Other 
studies also reported comparable stone-free rates 
with supine position where Denbysteele reported 
complete clearance of significant stone fragments 
in 91% of cases (13), while Shoma and colleagues 
reported stone clearance rate of 89% in the su-
pine position (14).

 In our series, no major complications oc-
curred. The rate of blood transfusion was 3.8% 
which is comparable to the other published series; 
Shoma and colleagues reported a bleeding rate 
of 9% in the supine position (14) while Manohar 
and colleagues reported a bleeding rate of 3.2% 
(15) and in Valdivia’s series it was 1.4% (5). Other 
complications included prolonged fever in 4 pa-
tients (7.6%), deep venous thrombosis in one pa-

tient (1.9%) and three patients (5.7%) needed ure-
teric stenting for prolonged urinary leakage while 
visceral injury was not encountered in our series. 
Some authors prefer to do renal puncture under 
ultrasonographic guidance for supine PCNL for 
fear of colonic injury (15). In our series, preop-
erative pelvi-abdominal computerized tomogra-
phy was done for all patients to recognize the 
anatomical relations of the kidney and to detect 
radiolucent calculi. We used the posterior axil-
lary line as the site of puncture and sometimes 
slightly anterior to it according to Valdivia et al. 
(5) but in contrast to Ng et al. (16) who preferred 
the anterior axillary line. We suggested that the 
use of preoperative computed tomography and 
the more posterior site of skin puncture (at the 
posterior axillary line) decrease the incidence of 
colonic injury. Both LeRoy et al. (17) and Hopper 
et al. (18) found that only 2% of their patients 
had retro renal colon when supine which subse-
quently increased to 10% when prone. Valdivia et 
al. (5) reported that the colon was more distant 
from the kidney in the supine position in com-
parison to the prone position after performing 
renal puncture in the supine position in human 
corpses. While in most of the published series 
there haven`t been colon injuries as it has been 
reported by Reddy et al. (19) (one colonic injury 
in 400 patients), and in the study by Segura et al. 
(20) (two colonic injuries were reported in 1.000 
patients). Accordingly, we found that the inci-
dence of colonic injury is extremely rare and it 
should not be a reason to neglect supine PCNL.

CONCLUSIONS

The supine PCNL is an effective and safe 
procedure which carries out several advantages. 
It can be done under regional anesthesia which 
makes it suitable for patients who have a contra-
indication to prone position or to general anes-
thesia including morbidly obese patients or those 
with cardio-pulmonary compromise.
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INTRODUCTION

Ureteroscopic lithotripsy (URSL) is a high-
ly effective and minimal invasive procedure in 
the treatment of ureteric stones. Nowadays, most 
of the ureteric stones can be treated with URSL. 
Traditionally, staged URSL is performed for the 
management of bilateral ureteric stones. With 
the recent development of small-caliber uretero-
scopes and with the advances in intracorporeal 
lithotripsy devices, it is now possible to perform 
bilateral single-session URSL in adults, and ure-
teric stones may be fragmented successfully. The 
procedure may reduce costs and the need for a 

second anesthetic procedure (1,2). There are few 
reports in the literature about single-session URSL 
for the management of bilateral ureteral stones. 
Deliveliotis et al. reported that bilateral ureteros-
copy in single-session can be performed safely in 
selected patients (1). Günlüsoy et al. reported that 
bilateral single-session pneumatic lithotripsy can 
be performed safely and has high success rates 
with minimal morbidity and short hospital stay 
(2). In contrast, Hollenbeck et al. reported that bi-
lateral ureteroscopy carries out an increased risk 
of postoperative morbidity (3). Thus, today, there 
is still no consensus on single-session URSL for 
the management of bilateral ureteric stones.

Purpose: In nowadays there is no consensus on single-session ureteroscopic litho-
tripsy (URSL) for the management of bilateral ureteric stones. The aim of this study 
was to evaluate effi cacy and safety of single-session URSL in patients with bilat-
eral ureteric stones.
Materials and Methods: 41 patients who have undergone bilateral single-session 
URSL were evaluted in this study. A 8/9.8 Fr Wolf semi-rigid ureteroscope was used 
for the procedures, and the stones were fragmented with pneumatic lithotripter.
Results: A high stone-free rate was achieved (90.2%) after single endoscopic proce-
dure with a retreatment rate of 9.8%. The procedure was most successful for distal 
ureteric stones with a 96.2% stone-free rate followed by middle ureteric stones 
with a 81.8% stone-free rate while the least success was achieved for proximal ure-
teric stones with a 77.7% stone-free rate (p < 0.05). A greater stone-free rate was 
obtained in those with stones less than 10 mm (93.7%) than in those with stones 
larger than 10 mm (77.7%) (p < 0.05). Ureteral perforation occurred in only one 
patient (2.4 %). No long-term complication was observed in any patient.
Conclusions: Bilateral single-session URSL can be performed effectively and safely 
with a low complication rate in patients with bilateral ureteric stones. It can reduce 
the need of anaesthetics and hospital stay.
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 Herein, experience of single-session 
URSL in the treatment of bilateral ureteric stones 
is presented and discussed with previous rele-
vant publications.

MATERIALS AND METHODS

From February 2006 to May 2010, 41 pa-
tients with bilateral ureteric stones were evaluted 
in this study. All patients were assessed by whole 
blood counts, BUN, serum creatinine, urinalysis, 
urine culture, plain abdominal X-ray (KUB), renal 
ultrasonography, non-contrast abdomino-pelvic 
CT or intravenous urography (IVU) if needed. The 
stone size was determined by the sum of the max-
imum diameters of the calculi on KUB or non-
contrast abdomino-pelvic CT. Informed consent 
was provided from all patients. The procedure 
was performed under spinal anesthesia or general 
anaesthesia. Cystoscopy was initially performed 
to evaluate the lower urinary tract and ureteral 
orifice. Ureteroscopic procedure was initially 
started at the side in which stone size was smaller 
than the other. Ureteroscopy was carried out with 
video guidance, (using a 8/9.8 Fr Wolf semi-rigid 
ureteroscope in all patients). Ureteral orifice di-
lation was necessary in one patient. Pneumatic 
lithotripter (Karl Storz, Calcusplit 276300 20, Ger-
many) and a 1.0 mm probe were used for stone 
fragmentation. After the identification of the 
stone, fragmentation was started with continuous 
mode and continued with single mode until the 
fragments became as small as three fold of the tip 
of probe. Stone forceps were used to remove stone 
fragments ≥ 4 mm. A stone cone™ Nitinol Retriev-
al Device was used during pneumatic lithotripsy 
to prevent retrograde stone migration in all pa-
tients who had proximal ureteral stones. Endo-
scopic inspection was done at the end of the pro-
cedure to rule out any residual calculi ≥ 4 mm or 
trauma. DJ stents (4.8 f) were placed through the 
ureteroscopic operative channel or over a guide-
wire via the cystoscope. All patients received first 
generation cephalosporin preoperatively that was 
maintained until discharge. The operative time 
was calculated from the time the cystoscope was 
introduced to the final removal of all endoscopes. 
Stone fragments were sent for biochemical analy-

sis whenever possible. The stents were removed 
by using rigid or flexible cystoscope under local 
anesthesia. All patients were evaluated by KUB, 
ultrasonography, or non-conrast abdomino-pelvic 
CT if needed at postoperative one week. Follow-
up non-contrast abdomino-pelvic CT, or IVU if 
needed was performed 3 months postoperatively. 
Fragmentation of stones < 4 mm was considered 
successful fragmentation, and complete remov-
al of all fragments was considered a stone-free 
outcome. Chi-square and Fisher exact tests  were 
used for statistical analysis.

RESULTS

Patient’s characteristics, operative data 
and complications are shown in Table-1. Male/
female ratio was 0.7. The mean operative time 

Table 1 - Patient’s characteristics, operative data and 
complications.

Mean age, years (range) 41.2 (28-76)

Male/female ratio 17/24

Mean stone size, mm (range) 8.8 (7-16)

Mean operative time, minutes (range) 58.4 (36-81)

Mean hospitalization time, days (range) 1.2 (1-3)

Successfull fragmentation (%) 74 (90.2)

No.stones requiring a second URSL (%) 7 (8.5)

No. stones requiring ESWL (%) 1 (1.3)

Complications (%)

Fever 3 (7.3)

Mild hematuria 21 (51.2)

Flank and pelvic pain 12 (29.2)

LUTS 27 (65.8)

Post-obstructive diuresis 3 (7.3)

Mucosal injury 2 (4.8)

Perforation 1 (2.4)

Stone migration 1 (2.4)

Fever 3 (3/42)
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was 58.4 minutes, and the mean hospital stay 
was 1.2 days. Successfull fragmentation (90.2 %) 
was achieved after single endoscopic procedure. 
A second URSL was performed in 7 (8.5%) of the 
stones. Stone forceps were performed to retrieve 
large stone fragments (≥ 4 mm) in 30 (36.5%) of 
the procedures. Minor complications such as LUTS, 
mild hematuria, flank and pelvic pain  improved in 
one week after DJ stent removal. Perforation oc-
cured in only one patient due to difficult uretero-
scopic manipulation because of bleeding. Mucosal 
injury occurred  in 2 patients, and the reasons for 
the mucosal injury were inadvertant positioning of 
an pneumatic probe and stone forceps. These pa-
tients were treated with DJ stenting for 3 weeks. 
Although stone cone was used to prevent migra-
tion of calculi, proximal migration was observed in 
1 patient. The patient was treated successfully with 
DJ stent insertion and subsequent ESWL after one 

week. Fever (> 38º) was successfuly managed with 
antibiotic regimen in 3 patients. Post-obstructive 
diuresis was observed in 3 (7.3%) patients who had 
high serum creatinine level in a volume range of 6 
to 10 liters in the first 24-48 hours, and serum cre-
atinine level returned back to normal level within 
2 to 3 days. The stone location and size and stone 
free rate are shown in Table-2. Aproximately, two 
third of stones were located in the distal ureter. The 
stone-free rate of distal ureter stone (96.2%) was 
significantly higher compared with those of middle 
(81.8%) and proximal (77.7%) ureter stones (p < 
0.05). For patients with calculi less than 1 cm and 
greater than 1 cm, the initial stone-free rate after 
ureteroscopy was 93.7% and 77.7%, respectively 
(p < 0.05). Stone analysis results were available in 
8 (19.5%) patients: calcium oxalate in 7, calcium 
phosphate in 2 and uric acid in 1. No long-term 
complication was observed in any patient.

Table 2 - Stone-free rate after bilateral single-session URSL according to stone location and stone size.

Location No of stones (%) Mean stone size, mm (range) SFR (%)

DU 55 (67.6) 8.6 (7-16) 53 (96.3)

MU 11 (14.6) 8.7 (7-12) 9 (81.8) p < 0.05

PU 16 (18.2) 8.8 (7-13) 12 (75.0)

LDU-RDU 36 (43.9) 8.7 (7-16) - 8.9 (7-14) 17 (94.4) - 18 (100)

LDU-RMU 6 (7.3) 8.6 (7-11) - 8.3 (7-11) 2 (75) - 3 (100)

LDU-RPU 12 (14.6) 8.8 (7-14) - 8.6 (7-13) 6 (100) - 5 (83.3)

LMU-RMU 4 (4.8) 9.5 (8-11) - 9.0 (8-10) 2 (100) - 1 (50)

LMU-RDU 6 (7.3) 9.0 (7-12) - 8.3 (7-10) 2 (75) - 3 (100)

LMU-RPU 2 (2.4) 9.0 (7-11) 1 (100) - 1 (100)

LPU-RMU - - -

LPU-RDU 14 (17.0) 8.7 (7-12) - 8.8 (7-13) 4 (57.1) - 7 (100)

LPU-RPU 2 (2.4) 9.0 (8-10) 1 (100) - 1 (100)

Stone size

≤ 10 mm 64 (78.0) 7.8 (7-10) 60 (93.7) p < 0.05

> 10 mm 18 (22.0) 12.1 (11-16) 14 (77.7)

DU: Distal ureter, MU: Middle ureter, PU: Proximal ureter, LDU: Left distal ureter, RDU: Right distal ureter, RMU: Right middle ureter, LMU: 
Left middle ureter, RPU: Right proximal ureter, LPU: Left proximal ureter, SFR: Stone free-rate.
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COMMENTS

Today, URSL is one of the daily urologists’ 
practices, and regardless of the location of the 
ureteric stone, access and definitive treatment is 
commonly achieved with a minimal risk of compli-
cations. The main advantages of URSL are  imme-
diate relief of symptoms and stone fragmentation. 
Quick ureteral stone removal may be important 
in patients with bilateral ureteric stones because 
these patients are more likely to have acute ob-
structive renal failure. The classic procedure for 
the management of bilateral ureteric stones is 
staged URSL. In recent years, some authors advo-
cate single-session bilateral URSL for the manage-
ment of bilateral ureteric stones due to successfull 
rates and minimal morbidity. The procedure may 
decrease the number of anaesthesia and surgical 
sessions, and hospital stay (1,2). In contrast, some 
authors reported that this procedure may also in-
crease postoperative morbidity (3).

 Single-session bilateral URSL for the 
management of bilateral ureteric stones has not 
been well documented. Only a few reports have 
been reported in the literature about single-
session bilateral URSL for the management of 
bilateral ureteric stones. Deliveliotis et al. inves-
tigated the possibility to perform bilateral ure-
teroscopy in one session and to determine the 
procedure’s indications and complication rate. 
Twenty-two patients underwent bilateral ure-
teroscopy in one session. No major complication 
was observed. They reported that bilateral ure-
teroscopy in one session can be performed safely 
in selected patients (1). In contrast, Hollenbeck 
et al. reported that bilateral ureteroscopy carries 
out an increased risk of postoperative morbid-
ity. The cumulative risk for staged and single-
session bilateral URSL were 14% and 29%, re-
spectively. However, there was no difference in 
cumulative morbidity and stone free rates at 1 
month between the two approaches (3).

 In a recent study, Günlüsoy et al. evalu-
ated the feasibility and safety of bilateral sin-
gle-session ureteroscopy in 38 patients for the 
management of bilateral ureteric stones with 
different localizations. The stones were locat-
ed in the lower, middle and upper ureter in 44 

(57.9%), 21 (27.6%) and 11 (14.5%) of the cases, 
respectively. Fifty-one stones (67.1%) were less 
than 1 cm. Of the 76 stones, 67 (88.1%) were 
fragmented in a single procedure. The stone free 
rate was 93.1% after the second session. Accord-
ing to the localization of the stones, the stone 
clearance rate after single endoscopic session 
was 72.7% for upper ureteric stones, 80.9% for 
midureteric stones and 95.4% for lower ureteric 
stones. For patients with calculi less than 1 cm 
and greater than 1 cm, the initial stone-free rate 
after ureteroscopy was 94.1% and 76%, respec-
tively. No major complication was observed. 
They reported that bilateral single-session pneu-
matic lithotripsy can be performed safely and 
has high success rates with minimal morbidity 
and short hospital stay (2).

 In the present study, 41 patients with 
bilateral ureteral stones were evaluted. A high 
stone-free rate was achieved (90.2%) after single 
endoscopic procedure with a retreatment rate of 
9.8%. The stones were located in distal ureter 
(67.6%), in middle ureter (14.6%) and in proxi-
mal ureter (18.2%). 78.0% of the stones were less 
than 1 cm. The procedure was most successful 
for distal ureteric stones with a 96.2% stone-
free rate followed by middle ureteric stones with 
a 81.8% stone-free rate while the least success 
was achieved for proximal ureteric stones with 
a 77.7% stone-free rate. A greater stone-free rate 
was obtained in those with stones less than 10 
mm (93.7%) than in those with stones larger than 
10 mm (77.7%). Major complication was observed 
in only one patient (2.4%) during the procedures, 
and this patient was managed successfully with 
DJ stent. The results of this study indicate that 
the procedure can be performed  in all  ureteric 
stones; however, success rate can be affected by 
stone size and ureteric localization. Similar with 
the study of Günlüsoy et al. (2), single-session 
bilateral URSL can be performed effectively and 
safely with a low complication rate in patients 
with bilateral ureteric stones.

 Two most common lithotripters that are 
used in urologic fields are pneumatic and Ho:YAG 
laser. Pneumatic lithotripsy is more popular among 
the urologists because of its low cost, easy set up, 
and high success rate. Ho:YAG laser is a reliable 
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method for the treatment of ureteral stones espe-
cially in proximal and impacted ureteral stones, 
but it is expensive and not available in most of 
the urologic centers (4-7). EAU-EBU update series 
reported that ballistic lithotripsy can be regarded 
as a standard for stones < 15 mm, because of its 
better efficacy and shorter operative time, while 
for stones > 15 mm a laser lithotripsy should be 
advised because of its minimal risk of ureteral in-
jury (4). In the present study, a pneumatic lith-
otripter was used for stone fragmentation in all 
patients, and high success rate and acceptable 
retreatment rates were achieved. However, pneu-
matic lithotripsy has some disadvantages. It pro-
duces larger fragments that potentially may cause 
more problems in terms of spontaneous passage 
or retropulsion during the procedure (8). There-
fore, some authors  recommended using forceps 
or stone cone to reduce re-treatment rate (9-11). 
Similarly, in this study, stone forceps were used to 
remove stone fragments ≥ 4 mm, and stone cone 
were used to reduce stone migration for proximal 
and middle ureteric stones.

 Stents have been placed routinely after 
URSL to minimize the risk of flank pain and hy-
dronephrosis due to ureteric edema, to facilitate 
the passage of residuel stone fragments and de-
crease the risk of ureteric stricture. Recently, AUA 
and EAU guidelines on urolithiasis reported that 
stenting after uncomplicated URSL is optional 
(12). Generally, bilateral DJ stenting is performed 
on patients who had undergone single-session bi-
lateral URSL. However, in this study, bilateral DJ 
stenting was only performed in the patients who 
had high serum creatinine levels or bilateral ure-
teral mucosal injury. The other indications for bi-
lateral DJ stenting are bilateral ureteral perforation 
and stone migration. Bilateral ureteric endoscopic 
procedures can cause bilateral ureteric edema, 
and to obtain normal serum creatinine levels may 
take longer periods of time. In my opinion, for 
patients with high serum creatinine level, bilateral 
DJ stenting are necessary to achieve normal se-
rum creatinine level as soon as possible. In other 
patients, a DJ stent was  placed on one-side due 
to minimize risk of acute obstructive renal failure 
due to bilateral ureteric edema and flank pain.

CONCLUSIONS

On the basis of my experience, single-ses-
sion bilateral ureteroscopy with pneumatic litho-
tripsy can be considered an acceptable treatment 
modality for bilateral ureteric stones. The proce-
dure has high success rates with minimal morbid-
ity and short hospital stay. It can reduce the need 
of anaesthetics and overall costs.
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ORIGINAL ARTICLE

INTRODUCTION

The ubiquitous use of abdominal imaging 
modalities has resulted in an increase in the detec-
tion of incidental small renal masses (1). Surgical 

extirpation, especially open partial nephrectomy 
(OPN), is still the preferred treatment for small re-
nal masses. Indeed, surgical extirpation is an es-
tablished treatment for solid or complex cystic 
small renal masses, and it has oncologic control 
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comparable to that of radical nephrectomy (2). Fur-
thermore, favorable outcomes and safety data sug-
gest that patients who undergo partial nephrectomy 
have better renal function and are less likely to re-
quire renal replacement therapy than patients who 
undergo radical nephrectomy (3,4).

Because of the added morbidity of an open 
procedure, laparoscopic partial nephrectomy (LPN), 
which has demonstrated comparable perioperative 
and convalescent benefits, has emerged as a vi-
able alternative to OPN (5). Unfortunately, LPN is 
technically challenging, and there is disagreement 
over the extent of problems related to renal func-
tion due to the long periods of ischemia required 
for tumor excision and intracorporeal sutured re-
construction (6).

 In the past decade, many centers have suc-
cessfully incorporated the da Vinci® robotic system 
in an attempt to perform complex reconstructive 
procedures with more precision, dexterity and ra-
pidity. This system offers the surgeon an invaluable 
minimally invasive tool to overcome every challenge 
of LPN and preserve long-term renal function (7). We 
present our initial experience in robotic-assisted lap-
aroscopic partial nephrectomy (RALPN) from a pri-
vate institution in Brazil. In addition, we performed 
a detailed review of the pertinent literature.

MATERIALS AND METHODS

Between August 2009 and February 2010, 
eight consecutive patients (five males and three 

Table 1 - Patient Demographics.

Variable Mean (range) or number

Age, years 58.25 (35-76)

Gender (male/female) 5/3

ASA Score 1.75 (1-3)

BMI, Kg/m2 27 (21.1-33.3)

Tumor side

Left 3

Right 5

Tumor size on CT (mm) 23 (12-38)

Preoperative creatinine (mg/dL) 1.03 (0.7-1.47)

Preoperative hemoglobin (g/dL) 12.6 (11.2-13.6)

Tumor Location

Upper pole 1

Mid-pole 2

Lower pole 5

Tumor classification

Endophytic 1

Exophytic 7

Previous abdominal surgery (yes/no) 2/6
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females) with enhancing renal masses observed 
by computed tomography (CT) were submitted to 
robotic-assisted renal surgery in a private institu-
tion. All patients had their surgery performed by 
the same surgeon. The patient demographics and 
preoperative tumor characteristics are presented in 
Table-1. There were no cases with multiple renal 
tumors or previous renal surgery. Operative data 
included the operative time (from the time the 
robot was docked to drain placement), estimated 
blood loss (EBL), warm ischemia time (WIT) and 
intraoperative complications. The postoperative 
data included postoperative creatinine and hemo-
globin values two days after surgery (but before 
discharge), length of stay, adverse clinical or sur-
gical events (perinephric hematoma and urinary 
leakage), and the need for morphine derivatives. 
The pathology results were reviewed for tumor 
type, tumor size and margin status. A CT scan at 
the 6-month follow-up was indicated depending 
upon individual patient pathology.

 We also performed a PubMed search using 
the terms laparoscopic surgery, partial nephrec-
tomy and robotic-assisted, and we compiled a de-
tailed review of the pertinent literature. All articles 
with a series of patients were included.

RALPN Technique

 The patients were placed in the flank po-
sition with the operative side facing up, and the 
operating table was partially flexed. The abdomen 
was insufflated with CO2 via transperitoneal Veress 
needle access to a maximum pressure of 15 mmHg. 
The da Vinci® (Intuitive Surgical, Sunnyvale, CA) 
robot was then docked, and the entire procedure 
was performed robotically. Thirty-degree lens facing 
the down position were used in all cases. No ureteral 
catheters were placed.

 After insufflation was observed, the colon 
was reflected medially, and the kidney was exposed 
from the lower pole to the upper pole. Gerota’s fas-
cia was dissected over the kidney, and the lesion 
was identified. In all cases but one (in which it was 
electively decided to convert to a radical robotic-
assisted procedure because of tumor location), a ro-
botic-assisted partial nephrectomy was performed. 

In all but two cases, which did not require hilar 
clamping, either the main artery or a polar artery 
was individualized for bulldog clamping. Laparo-
scopic bulldog clamps were placed across the full 
length of the renal arteries by the bedside surgeon.

 Hot scissors were used to excise the mass, 
and all lesions were sent to pathology to create 
frozen sections. The collecting system was re-
paired with 3-0 polyglactin sutures in two cases. 
For renal reconstruction, we used a 2-0 polygla-
ctin suture, which was placed through the cap-
sule of the kidney and sequentially through the 
parenchyma of the operative bed (parenchymal 
sutures). Additional 0 polyglactin sutures were 
placed through the renal capsule and tied over a 
Surgicel bolster (capsular sutures). After releasing 
the bulldog clamp, intra-abdominal pressure was 
lowered to 5-10 mm Hg, and the operative field 
was carefully inspected. The tumor was placed in 
an organ bag, and a 15F Jackson-Pratt drain was 
placed around the kidney.

RESULTS

Perioperative data and final pathologic in-
formation are depicted in Tables 2 and 3, respec-
tively. Three patients underwent RALPN on the left 
side, and four patients underwent RALPN on the 
right side. None of these patients had any intraop-
erative complications. One patient had a centrally 
located endophytic tumor near the renal hilar ves-
sels. After hilum dissection and tumor exposure, 
we decided to electively convert the procedure to 
a robotic-assisted radical nephrectomy, which was 
conducted without any difficulties. Tumor sizes 
ranged from 15 to 35 mm, and most of the lesions 
were lower pole and exophytic cortical lesions. 
Operative time ranged from 120 to 300 min, EBL 
ranged from 75 to 400 mL and WIT ranged from 
18 to 32 min (Table-2). There were no transfu-
sions needed, no intraoperative complications and 
no adverse postoperative clinical events. In addi-
tion, hospital stays were only two to three days. 
Three patients required morphine derivatives, but 
only until the day after surgery. Four patients had 
renal cell carcinomas, grade 2 to 3. One patient 
(number 7) had his nephrectomy bed resection 
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margin ampliated, and all pathological data of the 
final margins showed negative results in our series. 
There was one complex Bosniak category III cyst 
observed by a preoperative CT scan, but it turned 
out to be benign. We also observed one angiomyo-
lipoma, which was indistinguishable from renal cell 
carcinoma on the preoperative CT scan, and two 
oncocytomas. Importantly, there were no recur-
rences at the six-month follow-up.

DISCUSSION

The initial series of RALPN included patients 
with tumors ranging in size from 1 to 7.5 cm (the 
mean tumor size was 2.98 cm). The mean operative 

time, EBL and mean WIT are depicted in Table-4. 
Generally, the authors used a four-arm da Vinci® 
robotic system with a transperitoneal approach with 
regular hilum clamping and warm ischemia, with 
the robot docked at the begginning of the procedure.

 Gettman et al. described one patient 
at the Mayo Clinic who experienced a positive 
margin, but there were no recurrences. Although 
one patient of the 13 in his series had prolonged 
ileus, there were no other significant postopera-
tive complications (8). In another study, Kaul et 
al. described a slightly different lateral camera 
configuration with a 30° down lens during the 
operation; however, they still used an initial ro-
botic-assisted approach. The Kaul et al. study re-

Table 2 - Perioperative variables.

Variable Mean (range) or number

ORT (min.) 216.25 (120-300)

EBL (mL) 213.125 (75-400)

Pelvicalycial system repair 2

WIT (min)

Artery only 4 cases 24 min (18-32)

Polar artery 1 case 23 min

No clamping 2 cases

N/A 1

Postoperative creatinine (mg/dL) 1.12(0.78-1.52)

Conversion 1

Transfusion 0

Postoperative hemoglobin (g/dL) 11.7(10.5-13.1)

Postoperative Hospital stay (days) 2.37(2-3)

Intraoperative complications 0

Adverse clinical postoperative events 0

Postoperative morphine derivatives use 2

Perinephric hematoma 0

Urinary leak 0

ORT, operative time; EBL, estimated blood loss; WIT, warm ischemia time; N/A, not appplicable
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Table 3 - Pathologic data.

Variable Mean (range) or number

Tumor size (mm) 24.37(15-35)

Positive surgical margins 0

Malignant Tumor histology

Clear cell 4

Papillary 0

Chromophobe 0

Microvascular invasion 0

Clear cell grade

1 0

2 3

3 1

Benign Tumors

Oncocytoma 2

Angiomyolipoma 1

Cyst 1

ported 2 complications: one urinary leak, which 
was responsible for the long length of hospital 
stay shown in Table-4, and one re-exploration 
for bleeding (9). Ho et al. was the only group 
that used a tourniquet technique, which ensures 
that vascular control remains with the console 
surgeon. Every patient in the Ho et al. study was 
followed for at least 12 months, and no recur-
rences were observed (10).

Bhayani and Das reported their initial 
experiences with a different sliding-clip renor-
rhaphy (i.e., Hem-O-Lock clips). The Hem-O-Lock 
clips slide into place under complete control of 
the surgeon seated at the console and are secured 
with a LapraTy clip (11,12). In the Bhayani and 
Das study, one patient was converted to open 
partial nephrectomy when the margins were not 
clear during intraoperative ultrasound, and an-
other patient was converted to robotic-assisted 
cryoablation without complications (11).

 The largest series of partial nephrectomy 
patients, which was published by Rogers et al., in-

cluded 148 patients from six institutions. In these 
selected patients, surgery was performed by expe-
rienced laparoscopic urologists. There were only 
two conversions to OPN, and there were no long-
term recurrences in their casuistics (13). There have 
been multiple studies involving the use of RALPN 
for complex and challenging cases, and detailed re-
sults are depicted in Table-5. Neither conversions 
nor recurrences have been reported in the studies 
describing RALPN (14-16).

 A highly experienced group has recently 
published their initial cases of partial nephrectomy 
without vascular hilar clamping, which minimized 
the risk of vascular injury and kidney ischemia 
associated with temporary arterial occlusion. The 
lack of vascular hilar control, however, resulted in 
a higher mean EBL compared with other contempo-
rary series (Table-5) (17).

 Current studies that compared LPN and 
RALPN are depicted in Table-6. Unfortunately, 
there are no randomized, controlled, prospective 
studies with adequate follow-up periods. A study 
by Caruso et al. in 2006 was the first observational 
study to compare LPN and RALPN, and they did 
not find any significant differences in operative 
time, ischemic time, EBL or hospital stay between 
the two groups (Table-6) (18).

 A retrospective, case-matched comparison 
study that used an early unclamping technique in 
LPN and RALPN patients found that WIT was sig-
nificantly higher for the RALPN group (21 vs. 14 
minutes, p < 0.05); however, this study was limited 
by the small number of patients. Therefore, the re-
sults for WIT with the early unclamping technique 
were inconclusive (19). More recent studies have 
shown that WIT has been reduced as doctors gain 
more experience with RALPN. Their analysis dem-
onstrated that RALPN resulted in shorter operative 
times, WITs and lengths of hospital stay compared 
with LPN (Table-6) (20-22).

 The present study was the first robotic-as-
sisted renal surgery series in Brazil. There are sev-
eral inherent limitations of the present study be-
cause it was a prospective study with a small cohort 
of highly selected patients (with no control arms) 
who were only followed for a short period of time. 
Nevertheless, the present study was able to show 
that RALPN is a safe and feasible option for the 
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Table 4 - Initial RALPN series.

Parameter Gettman et al. (8) Kaul et al. (9)h Ho et al. (10) Bhayani and Das (11) Rogers et al. (13)

No RALPN 13 10 20 35 148

Mean Tumor size / range (cm) 3.5
(2 - 6)

2.3
(1-3.5)

3.5
(2.5-5)

2.8
(1-6)

2.8
(0.8-7.5)

Mean ORT (range), min 215
(130 - 262)

155
(120 - 185)

82.8
(75 - 95)

142
(69 - 219)

19
(63-392)

Mean EBL (range), mL 170
(50 - 300)

92 189
(50 - 260)

133
(25 - 500)

183
(15 - 1000)

Mean WIT (range), min 22
(15 - 29)

21
(18 - 27)

21.7
(15 - 27)

21
(0 - 40)

27.8
(12 - 60)

Positive margins 1 0 0 0 6

Mean LOS (range), days 4.7
(2 - 7)

3.5
(1 - 21)

4.8
(4 - 7)

2.5
(1 - 7)

1.9
(1 - 7)

Recurrence 0 0 0 0 0

No of complications 1 2 0 4 9

RALPN, Robotic-assisted laparoscopic partial nephrectomy; ORT, operative time; EBL, estimated blood loss; WIT, warm ischemia 
time; LOS, length of hospital stay

Table 5 - RALPN for complex tumors.

Parameter Rogers et al. (14) Rogers et al. (15) White et al. (17)

No RALPN 8(14 tumors) 11 8

Mean Tumor size / range (cm) 2.3 (1.5 - 5) 3.8 (2.6 - 6.4) 2.38 (1.1 - 3.5)

Mean ORT (range), min 192 (165 - 214) 202 (154 - 253) 167 (118 - 215)

Mean EBL (range), mL 230 (100 - 450) 220 (50 - 750) 569 (250 - 2000)

Mean WIT (range), min 31(24 - 45) 28.9 (20 - 39) 0

Positive margins 0 0 0

Mean LOS (range), days 2.6(2 - 3) 2.6 (1 - 4) 3.75 (3 - 5)

Recurrence 0 0 0

No of complications 0 2 2

RALPN, Robotic-assisted laparoscopic partial nephrectomy; ORT, operative time; EBL, estimated blood loss; WIT, warm ischemia 
time; LOS, length of hospital stay
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move small renal cortical masses amenable to par-
tial nephrectomy. Our impression is that robotic 
assistance may facilitate a minimally invasive, 
nephron-sparing approach for select patients with 
renal cortical tumors who might otherwise require 
open surgery or radical nephrectomy. Further 
well-conducted, prospective, randomized trials are 
needed to compare open partial nephrectomy with 
its robotic counterpart.

ABBREVIATIONS

RALPN: Robotic-assisted laparoscopic partial ne-
phrectomy;
LPN: Laparoscopic partial nephrectomy;
MTS: Mean tumor size;
ORT: Operative time;
EBL: Estimated blood loss;
WIT: Warm ischemia time;
LOS: Length of hospital stay;
NA: Not available;
NS: Not significant

management of selected small renal tumors. Fur-
thermore, our operative time, EBL and WIT results 
were comparable to those of previous RALPN stud-
ies, which was particularly encouraging because the 
present series reflects our initial experience with ro-
botic assistance for renal surgery.

Although OPN is currently considered to be 
the standard of care for the treatment of small renal 
tumors, intermediate oncologic outcomes for LPN 
are also excellent (23), and it is likely that oncologic 
outcomes are comparable between OPN, LPN and 
RALPN. Ischemic time is a major concern for renal 
function preservation, but this may not be an issue 
with RALPN because clamping times are less than 
20 min and because RALPN also uses parenchymal 
clamping. Similar to LPN, RALPN causes less post-
operative pain and decreases the length of hospital-
ization and active recovery.

CONCLUSIONS

Robotic-assisted laparoscopic partial ne-
phrectomy is a feasible and safe approach to re-

Table 6 - Robotic versus Laparoscopic Partial Nephrectomy.

Parameter
(RALPN vs LPN), p value

Caruso et al.
(18)

Aron et al.
(19)

Wang and Bhayani 
(20)

Deane et al.
(21)

Kural et al.
(22)

No RALPN 10 12 40 11 11

No LPN 10 12 62 11 20

MTS, cm (1.95 vs 2.18),
0.46

(2.4 vs 2.9),
0.06

(2.5 vs 2.4),
NS

(3.1 vs 2.3),
NS

(3.2 vs 3.1),
0.85

Mean ORT, min (279 vs 253),
0.11

(242 vs 256),
0.60

(140 vs 156),
0.04

(228.7 vs 289.5),
0.10

(185 vs 226),
0.07

Mean EBL, mL (240 vs 200),
0.9

(329 vs 300),
0.84

(136 vs 173),
NS

(115 vs 198),
0.16

(286.4 vs 287.5),
0.3

Mean WIT, min (26.4 vs 29.3),
0.24

(23 vs 22),
0.89

(19 vs 25),
0.03

(32.1 vs 35.3),
0.50

(27.3 vs 35.8),
0.02

Positive margins (0 vs 1) 0 vs 0 1 vs 1 0 vs 0 (0 vs 1)

Mean LOS, days (2.6 vs 2.65),
0.89

(4.7 vs 4.4),
0.77

(2.5 vs 2.9),
0.03

(2.0 vs 3.1),
0.04

(3.9 vs 4.27),
0.28

Recurrence NA 0 0 0 0

No of complications 5 3 17 2 4
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INTRODUCTION

Ureteropelvic junction obstruction (UPJO) is 
a disease of the proximal ureter resulting from both 
congenital and acquired causes. Open pyeloplasty 
remains the comparative gold standard for 
treatment (1-3). As an attempt to decrease associated 

morbidity of an open procedure, less invasive 
endoscopic techniques such as endopyelotomy 
were developed, but long-term outcomes were not 
as good as expected (4-6). Success of laparoscopic 
pyeloplasty is equivalent (7,8); however, due to its 
technical complexity, many urologists still perform 
a signifi cant number of open and endoscopic 

Introduction: Robotic Pyeloplasty (RAP) is a technique for management of uretero-
pelvic junction obstruction (UPJO).
Purpose: To report outcomes of RAP for primary and secondary (after failed pri-
mary treatment) UPJO.
Materials and Methods: Single institution data of adult RAP performed from 2007 
to 2009 was collected retrospectively following approval by our IRB. Database 
analysis included patient age, race, pre and post-operative imaging studies and 
perioperative variables including operative time, blood loss, pain and complica-
tions.
Results: Fifty-fi ve adult patients underwent RAP (26 left/29 right) for UPJO includ-
ing 9 secondary procedures from 2007 to 2009. Average follow-up was 16 months 
(1-36). Mean age was 41 years (18-71) with an average BMI of 27 (17-42); 32 were 
female. Most patients were diagnosed with preoperative diuretic renal scintigraphy 
and the obstructed side demonstrated mean function of 41% and t1/2 of 70 min-
utes. Mean operative time was 194 minutes with average blood loss less than 100 
mL. Mean hospital stay was 1.7 days with an average narcotic equivalent dose of 
15 mg. RAP for secondary UPJO took longer with more blood loss and had a lower 
success rate. Failure was defi ned as the need of another procedure due to persis-
tent pain and/or obstruction after diuretic renal imaging. One patient (2%) with 
primary UPJO failed and 2 patients (22%) with secondary UPJO failed. One major 
complication occurred.
Conclusion: RAP is a good option for the treatment of patients with UPJO. Reported 
series have established that endopyelotomy has inferior success rate for the treat-
ment of primary UPJO which compromises the success of subsequent treatment as 
demonstrated in our higher failure rate with secondary UPJO repair.

Robot-assisted pyeloplasty: Outcomes for primary and 
secondary repairs, a single institution experience
_______________________________________________
Matthew R. Thom, Mohammed Haseebuddin, Timur M. Roytman, Brian M. Benway, Sam B. Bhayani, 
Robert S. Figenshau

Division of Urologic Surgery, Washington University in St Louis, USA

ABSTRACT         ARTICLE INFO_______________________________________________________________     _____________________

Key words: 
Kidney; robotics; outcomes; 
uretero-pelvic junction 
obstruction

Int Braz J Urol. 2012; 38: 77-83

________________

Submitted for publication:
February 02, 2011

________________

Accepted after revision: 
June 30, 2011

Vol. 38 (1): 77-83, January - February, 2012



78

IBJU | Robot-assisted pyeloplasty

procedures (9). This trend is rapidly changing as 
more surgeons become familiar with laparoscopic 
techniques and the rapid advancement of the 
robotic platform has eased the transition of the open 
surgeon into the era of minimally invasive surgery. 
We report our institutional outcomes of robotic-
assisted pyeloplasty (RAP) for primary and secondary 
UPJO with the goal of contributing further evidence 
supporting RAP for primary UPJO repair.

MATERIALS AND METHODS

Medical records were retrospectively re-
viewed on all patients treated with RAP for UPJO 
at our institution from 2007 to 2009. Patient age, 
race, UPJO characteristics including pre-operative 
imaging, operative statistics (time, blood loss, 
complication), and post-operative follow-up in-
formation were recorded. Differentiation between 
primary and secondary repairs was made and in-
cluded in final analysis. All patients were identi-
fied as having UPJO based on presenting symp-
toms and renal imaging, most often with nuclear 
diuretic renal scan (40 patients, 72%). UPJO was 
defined as clinically significant when obstruc-
tive hydronephrosis with diuretic renal scan was 
demonstrated t1/2 > 20 minutes. Renal anatomy, 
size of hydronephrosis and presence of crossing 
vessels was evaluated with contrasted CT imag-
ing. Pre-operative ureteral stenting or nephros-
tomy tube placement was not routinely performed 
unless for specific clinical reasons such as pain 
control.

 All procedures were performed by 2 ex-
perienced laparoscopic (RSF, SBB) surgeons using 
Intuitive Surgical DaVinci S/Si system®. A stan-
dard 3-arm technique was used with an addition-
al assistant port. All procedures were performed 
transperitoneally. Dismembered pyeloplasty was 
performed in all cases with transposition of cross-
ing vessels when present. Ureteral stent, typically 
positioned antegrade via the assistant port, was 
placed and confirmed in correct location with 
post-operative plain abdominal radiograph. Con-
tinuous bladder drainage via Foley catheter was 
maintained for 24-48 hours. Post-operative pain 
was managed with a combination of intravenous 
Ketorolac, narcotics and transitioned to oral med-

ications once diet was advanced. Surgical drains, 
when placed, were removed prior to discharge 
unless high outputs were observed and/or fluid 
creatitine levels were greater than serum. Ureteral 
stents were removed after 3 weeks. Follow-up di-
uretic renal imaging was typically performed at 8 
weeks.

RESULTS

55 adult patients underwent RAP (26 left/29 
right) for UPJO including 9 secondary procedures 
from 2007 to 2009. Table-1 displays the cohort 
demographics. Average follow up was 16 months 
(1-36). Mean age was 41 years (18-71) with an 
average BMI of 27 (17-42); 32 were female. Most 
cases were diagnosed with preoperative diuretic 
renal scan (40 patients, 72%) with obstructed side 
demonstrating mean function of 41% and t1/2 of 
70 minutes (Table-2). Mean operative time was 
194 minutes with average blood loss less than 
100 mL. Mean hospital stay was 1.7 days with 
an average narcotic equivalent dose of 15 mg. 
On average, RAP for secondary UPJO took longer 
with more blood loss and had a lower success 

rate (Table-3). Failure was defined as the need of 
another procedure due to persistent pain and/or 
obstruction on follow-up diuretic renal imaging. 
One patient (2%) with primary UPJO failed and 2 
patients (22%) with secondary UPJO failed. One 
operative complication occurred secondary to 
trocar injury of the liver, requiring conversion to 

Table 1 - Patient Characteristics.

Total renal units (side) 55 (26 left, 29 right)

Age, mean (range) 41 years (18-79)

Male/Female 23/32

Follow-up, mean (range) 16 months (1-32)

BMI, mean (range) 27 (17-42)

Primary UPJO 46

Recurrent (secondary) UPJO 9
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open exploration for repair of the liver laceration. 
UPJO repair was completed prior to discovery of 
liver injury and subsequent exploration.

DISCUSSION

Treatment of UPJO remains an evolving 
process with the advancement of surgical technol-
ogy. The comparative gold standard for successful 
treatment is open pyeloplasty, first performed in 
1891 by Kuster (10). The demands of minimizing 
morbidity, faster convalescence, and shorter hos-
pital stay have led to adoption and development 
of other procedures. In the 1980’s, antegrade and 
then retrograde endopyelotomy was introduced 
along with the development of flexible ureteros-
copy. Because these treatment options were less 
invasive and less morbid compared to open py-
eloplasty, endoscopic procedures soon became the 
primary treatment of UPJO with open pyeloplasty 
being reserved for failed primary management. 
With the advent of urologic laparoscopy in the 

Table 2 - Perioperative Statistics.

Preoperative diuretic renal imaging Mean (range)

T ½, minutes 70 (20-376)

Function, % 41 (14-50)

Operative time, minutes 194 (112-433)

Estimated blood loss, milliliters 95 (25-800)

Hospital stay, days 1.7 (1-3)

Narcotic use, morphine equivalents 15 (8-40)

Table 3 - Primary vs. Secondary UPJO.

Primary Mean (range) Secondary Mean (range)

T ½, minutes 72 (10-376) 67 (12-88)

Function, % of total 41 (16-50) 38 (14-48)

Operative time, minutes 192 (112-270) 205 (144-433)

Estimated blood loss, mL 90 (25-200) 125 (25-800)

Failures 1 (2%) 2 (22%)

early 1990’s, surgical correction of UPJO again 
changed when the first laparoscopic pyeloplasty 
was reported in 1993 (7). Further advancement 
was made with the incorporation of the robotic 
platform in 2000 (11).

 RAP has outcomes similar to laparoscopic 
or open pyeloplasty for primary UPJO (12-15, Ta-
ble-4). The long term results of Anderson-Hynes 
open pyeloplasty are greater that 95% over about 
10 years follow-up (2,12) which is comparable to 
the long term results for laparoscopic pyeloplasty. 
In the largest laparoscopic pyeloplasty series of 
147 patients published, the success rate was 95% 
with average 24-month follow-up (13). While no 
side-by-side comparison between robotic pyelo-
plasty to open pyeloplasty has been made, mul-
tiple studies evaluating robotic and laparoscopic 
pyeloplasty are available (Table-4). A meta-anal-
ysis of 8 studies that compared laparoscopic to 
robotic pyeloplasty revealed a significantly short-
er hospital stay in RAP by ½ day, with no signifi-
cant difference in operative time, rates of com-
plications, re-admission rates, or success rates 
(14). In a single surgeon study from India that 
compared 30 RAP cases to 30 laparoscopic pyelo-
plasty cases, differences in operative time, blood 
loss and hospital stay were observed in favor of 
RAP. The success rates however were comparable 
(100% laparoscopic pyeloplasty, 96.7% in RAP) 
(15). Overall, robotic pyeloplasty shows a similar 
success rate compared to open and laparoscopic 
pyeloplasty while it may provide advantage in 
length of hospitalization and ease of surgery.

 Table-5 lists the largest endopyelotomy 
series reported in the literature. A retrospective 
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review by Yanke et al. (16) evaluating RAP, retro-
grade endopyelotomy and laparoscopic pyeloplas-
ty with a mean follow-up of 20 months showed a 
success rate of 60.2% of the retrograde endopy-
elotomy group, 88.2% for laparoscopic pyeloplas-
ty, and 100% for RAP. Recurrence free survival 
for endopyelotomy was 50% at 7 years compared 
with 76% for laparoscopic pyeloplasty. Follow-up 
for RAP is currently in the beginning, however, it 
is assumed that RAP will likely mimic or may be 
better than the success rate of laparoscopic py-
eloplasty over long-term. A retrospective review 
from Mayo Clinic (17) comparing antegrade en-
dopyelotomy and pyeloplasty also showed similar 
findings. Endopyelotomy was found to be signifi-
cantly inferior to pyeloplasty after 3, 5, and 10 

years. The presence of extrinsic obstruction such 
as a crossing vessel or high grade hydronephrosis 
does not affect the outcome of operative pyelo-
plasty performed laparoscopic or with robot assis-
tance (18). However, endopyelotomy success rates 
decreases significantly in the presence of these 
variables (18,19). Therefore, while pyeloplasty 
may be universally applied, endopyelotomy can 
only be safely and efficaciously used in very lim-
ited scenarios and even then the overall success 
rates are not durable.

 The primary purpose of this study is to 
report outcomes of RAP and endorse its role for 
treatment of primary UPJO. Operative time, blood 
loss and complication rates are similar to larger se-
ries in the literature (20). As for patient outcomes, 

Table 4 - Laparoscopic/Robotic series.

Study # patients Lap/RAP OR time Hospital stay Success Complication

Inagaki et al. (13) 147 Lap 246 3.1 95% 8.8%

Romero et al. (29) 170 Lap 175.9 2.7 94.1% 7.7%

Moon et al. (30) 170 Lap 140 2.7 96.1% 7.1%

Rassweiler et al. (18) 143 Lap 125 5 94.4% 6.3%

Symons et al. (31) 118 Lap 205.4 4.7 94.5% 11.9%

Schwenter et al. (22) 92 RAP 108.3 4.6 96.7% 3%

Mufarrij et al. (21) 140 RAP 217 2.1 95.7% 11%

Current study 55 RAP 194 1.7 95% 2.5%

Table 5 - Endopyelotomy series.

Study # patients Success 3/5/10 year Complication

Knudsen et al. (32) 80 67% --- ---

Ost et al. (19) 50 84% --- ---

Dimarco et al. (17) 225 61% 63/55/41 11.1%

Szydelko et al. (33) 74 55.4% --- 22.5%

Rassweiler et al. (18) 113 77.6% --- 5.3%
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while our overall success rate for primary UPJO 
are representative of what is reported in literature, 
our success rate for secondary UPJO is not. The 
overall success rate for our cohort is 95%; 98% 
for primary and 78% for secondary UPJO. Most 
of the RAP series indicate an overall success rate 
between 89-100% (20). Muffarrij et al. reported 
an overall success rate of 95.7% (96.6% in pri-
mary, and 91.3% in the secondary) (21). Similar 
results were observed in the series by Schwenter 
(22). Although many studies do indicate the high 
overall success rates, not many studies report the 
success rate for RAP in secondary UPJO, and none 
analyze these systematically. However, those that 
report them do indicate a trend towards a decrease 
in success rates in the secondary UPJO. Our low 
success rate in secondary UPJO could also be due 
to low sample size.

 Endopyelotomy is an inferior treatment 
for the vast majority of primary UPJO due to lower 
success rates and consequently will compromise 
the success of subsequent treatments. Endoscopic 
management can be useful as a secondary proce-
dure following pyeloplasty as multiple retrospec-
tive studies have demonstrated some success. Hoe-
nig et al. demonstrated that endopyelotomy after 
failed open pyeloplasty was successful in 71% of 
cases. However, following primary endopyeloto-
my, endoscopic salvage is unlikely to relieve ob-
struction with success rate of 37.5% (23). Open 
repair for secondary obstruction demonstrates 
greater success with rates reported as high as 95% 
(24). As for laparoscopic pyeloplasty for second-
ary UPJ obstruction after failed endopyelotomy, 
Sundaram reported an overall success rate of 83% 
with higher complication rate and longer opera-
tive time (25). This is similar to our outcomes for 
secondary repairs. Overall, laparoscopic pyelo-
plasty/RAP for secondary UPJO after failed en-
dopyelotomy shows a poor overall success rate, 
increased complication rate, and increased operat-
ing time.

 RAP is minimally invasive with a de-
creased length of hospitalization and faster con-
valescence as compared to open pyeloplasty. 
While laparoscopic pyeloplasty is an excellent al-
ternative to open surgery, the drawback is a steep 
learning curve, and the difficultly with intracor-

poreal suturing (26). This limitation precludes its 
widespread use. In a contemporary survey study 
looking at current practice patterns of primary 
UPJO, 78% of urologists in community practice 
stated they prefer an open approach while 67% 
of academic urologists stated that they prefer a 
laparoscopic approach (27). RAP has a potentially 
shorter learning curve (28) and may enable lapa-
roscopic-naive urologist to perform the procedure 
easily, bridging the gap between academic and 
community urologists. Therefore, we endorse RAP 
as the procedure of choice for primary UJPO re-
serving endopyelotomy for secondary procedures.

CONCLUSIONS

RAP is a good option for the treatment of 
patients with primary UPJO. Reported series have 
established that endopyelotomy has an inferior suc-
cess rate for the treatment of primary UPJO which 
compromises the success of subsequent treatment 
as demonstrated by our higher failure rate with 
secondary UPJO repair.

ABBREVIATIONS

RAP: Robot-assisted pyeloplasty
UPJO: Ureteropelvic junction obstruction
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ORIGINAL ARTICLE

INTRODUCTION

Laparoscopic partial nephrectomy (LPN) 
for the treatment of selected patients with a 
renal mass has gained popularity over recent 
years, although it remains a challenging and 
highly advanced laparoscopic procedure. The 
most demanding step during LPN is the suturing 
of the renal defect both because it requires ad-
vanced laparoscopic suturing skills and because 
the suture is performed under time pressure to 

minimize warm ischemia time. In addition to su-
tures, hemostatic agents such as glues, bolsters 
and argon laser, either alone or in combination, 
are often used during this step to achieve hemo-
stasis (1).

 The purpose of this study is to describe a 
technique of suturing renal defects during LPN 
that is quick and reliable, does not require ad-
ditional hemostatic agents, and therefore repre-
sents an attractive option for urologic laparo-
scopic surgeons.

Introduction: Laparoscopic partial nephrectomy (LPN) has gained popularity in 
recent years, although it remains a challenging procedure. Herein we describe our 
technique of renal defect closure using sutures as the sole means of hemostasis 
during LPN.
Surgical technique: The kidney is approached transperitoneally in a standard fash-
ion. After the renal artery is clamped and the tumor has been excised, the defect is 
closed in two separate knot-free suture layers. The deep layer suture is continuous 
and involves deep parenchyma including the collecting system, if opened. The su-
perfi cial layer suture approximates the margins of the defect using absorbable clips 
on one parenchymal edge only. No bolsters, glues or other additional hemostatic 
agents are used.
Results: At present this technique was applied in 34 patients. Tumor size ranged 
from 17-85 mm. Median warm ischemia time was 23 min (range 12-45) and es-
timated blood loss 55 mL (30-1000). There were no intraoperative complications 
or conversions to open surgery. No urine leaks or postoperative bleedings were 
observed.
Conclusions: This simplifi ed technique appears reliable and quick, and therefore 
may be attractive for many urologic surgeons. Furthermore, the avoidance of rou-
tine use of additional hemostatic maneuvers may provide an economical advan-
tage to this approach with no compromise of the surgical outcome.

Simplifi ed hemostatic technique during laparoscopic 
partial nephrectomy
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SURGICAL TECHNIQUE

The standard transperitoneal approach is 
used with 3-4 trocars as described elsewhere (2). 
Briefly, once the tumor has been identified and the 
incision track marked by cautery, the renal artery 
is clamped and the tumor excised in a standard 
fashion using cold scissors and suction. The speci-
men then is removed from the field.

 The closure of the renal defect proceeds in 
two layers: the first layer comprises the tumor bed 
and the collected system, if opened. A single run-
ning suture is used for this deep layer and secured 
on both ends by absorbable clips (LapraTy®, Ethi-
con, Cincinatti, OH). Ureteral catheters or stents 
are not used in our institution to verify watertight 
closure or to protect collecting system closure. The 
second suture layer comprises the remaining kid-
ney parenchyma. For this layer we use an inter-
rupted running suture as illustrated in Figures 1A 
and B: the suture thread is prepared with an ab-
sorbable clip on its edge. At each passage through 
the parenchyma, a clip is applied to the thread 
after approximating the edges, so that the suture 
is secured with clips on both parenchymal edges 
upon completion of the first passage (Figure-1C). 
For subsequent passages, the clips are applied only 
on one side of the defect (Figures 1D and E). An 
additional clip may be applied proximally to in-
crease tension. Additional suture passages are car-
ried out as necessary, depending on the size of the 
renal defect (Figures 1G-F).

 No adjunctive hemostatic measures, such 
as bolsters or glues, are taken, and so the suture is 
the exclusive means of hemostasis. The renal ar-
tery is then unclamped and adequate hemostasis is 
verified. The remaining of the procedure is carried 
out in the standard fashion.

 The above-described suture technique in 
LPN was performed on 34 patients over the last 1.5 
years (from July 2007 to February 2009). Patient 
and tumor characteristics are detailed in Table-1. 
We considered hilar tumors as those in direct con-
tact with major renal vessels and/or renal pelvis, 
and central tumors were defined as masses abut-
ting the collecting system; the remainder of the 
masses were considered peripheral. The median 
tumor size was 30 mm (range 17-85). The surgical 

Table 1 - Patient and tumor characteristics.

Variable Median (range)/number 
(%)

Age, years 62.5 (39-78)

Gender

Male 17 (50)

Female 17 (50)

Side

Right 18 (53)

Left 16 (47)

Tumor size, mm 30 (17-85)

Tumor position

Peripheral 9 (26)

Central 17 (50)

Hilar 8 (24)

Tumor polar location

Upper pole 13 (38)

Interpolar 7 (21)

Lower pole 14 (41)

Tumor surface location

Anterolateral 16 (47)

Medial 3 (9)

Posterior 15 (44)

Operative time, mins 150 (100 - 270)

WIT 23 (12 - 45)

EBL, cc 55 (30-1000)

Tumor pathology

RCC 24 (70)

AML 3 (9)

Oncocytoma 6 (18)

Cystic nephroma 1 (3)

WIT: Warm ischemia time
EBL: Estimated blood loss
RCC: Renal cell carcinoma
AML: Angiomyolipoma
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margins were positive in one case. The median 
warm ischemia time was 23 min (range 12-45) and 
estimated blood loss was 55 mL (range 30-1000). 
There were no intraoperative complications and 
none of the 34 procedures was converted to open 
surgery. No urine leak was observed in the post-
operative period. One delayed bleeding occurred 2 
weeks after the procedure and was treated angio-
graphically.

COMMENTS

Renal defect closure in LPN is usually ac-
complished by additional hemostatic measures 
(bolsters, glues, argon laser) on top of sutures (1). 
The simplifi ed method of renal defect closure we 
devised and now describe does not require the use 
of additional hemostatic maneuvers other than 
suturing. This technical modifi cation may reduce 
warm ischemia time and, therefore, possible dam-
age to the organ. Although no direct comparison 

is made, the median warm ischemia time in this 
series was 23 minutes indicating a possible advan-
tage of this hemostatic technique. Warm ischemia 
time during LPN can be divided into ischemia due 
to tumor resection and ischemia due to defect clo-
sure. The technique we describe affects the latter 
and, in our experience, is able to sensibly reduce 
warm ischemia time during this procedure by ob-
viating the need to use bolsters, sealant or argon 
laser for achieving hemostasis.

 Weight et al. (3) were able to avoid bol-
stered renorrhaphy in select patients using single 
layered suturing and thrombin sealant. Similarly, 
Nadu et al. (4) reported using no bolsters in renor-
rhaphy and closing the defect in two layers and 
enhancing hemostasis with biological glue. Orvi-
eto et al. (5) used bolstered only in larger defects 
that could not be approximated by sutures alone, 
and Agarwal et al. (6) concluded that bolsters were 
not instrumental for hemostasis. Although a re-
cent review article (7) referred to suturing over 

Figure 1 - Sequential steps of renal defect closure during laparoscopic partial nephrectomy with a refi ned technique



87

IBJU | Laparoscopic partiaL nephrectomy

cases suturing was the only hemostatic maneu-
ver, whereas the remaining 12 cases either pertain 
to the initial experience when this technique was 
developing or did not require suturing (superfi-
cial tumors). We did not directly compare cases 
with and without additional hemostatic modali-
ties because of inherent multiple biases that would 
have affected the applicability of the findings. 
This study demonstrates the feasibility of renor-
rhaphy without additional hemostatic maneuvers 
and suggests that the routine use of bolsters, glues 
and/or argon laser should be reconsidered.

 Our technique obviates the use of bolsters 
and glues for hemostasis during LPN and may rep-
resent an attractive option for many urologists for 
several reasons. First, this technique is simple and 
applicable whether or not the collecting system is 
opened. Second, with this technique it is reason-
able to expect reduced costs since no hemostatic 
bolsters or glues are used. In our opinion, addi-
tional hemostatic agents such as bolsters and seal-
ants should be reserved for selected cases and not 
be used routinely.
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the bolster as the gold standard, to the best of 
our knowledge, no study has demonstrated the 
advantage of the bolster over conventional sutur-
ing for renal defect closure. Nevertheless, many 
laparoscopic surgeons use bolstered renorrhaphy, 
probably because it “feels” safer.

 Synthetic and biological glues for hemo-
stasis were introduced to facilitate hemostasis dur-
ing LPN and a variety of different compounds is 
commercially available. However, several authors 
have reported that they do not use sealants during 
LPN and have equally satisfactory results (2,5,6). 
To date, the advantages of such sealants have yet 
to be clarified. It is our impression that the use of 
these materials also often falls under the category 
of the aforementioned surgeon’s “feeling” safer.

 We did not carry out a cost analysis, but it 
is reasonable to assume that avoiding routine ap-
plication of additional hemostatic agents may re-
duce surgical costs without compromising surgi-
cal outcome. In our center, routine use of bolsters 
and sealants in LPN has been abandoned since the 
introduction of this new technique.

 Standardizing the surgical technique is 
beneficial not only for the surgeon performing 
LPN but for those who learn it as well. Closing 
the defect in 2 layers regardless of whether or not 
the collecting system is opened represents an-
other advantage of this technique refinement that 
brings to a further standardization of the surgical 
technique in LPN that may increase reproducibil-
ity and facilitate learning.

 Finally, this technique does not preclude 
the use of additional hemostatic maneuvers if nec-
essary. Although additional hemostasis maneu-
vers may be required in some cases, their routine 
use, in our experience, does not seem to provide 
substantial benefits. It seems to us that when-
ever the wound requires suturing, the latter may 
be relied upon as the only hemostatic measure. 
The advantages and disadvantages of each surgi-
cal technique are clearly difficult to compare, but 
large randomized studies may help provide hard 
evidence in this surgeon-depending setting.

 We no longer routinely use additional 
hemostatic methods during LPN when the renal 
defect is sutured. During this study period, 46 pa-
tients underwent LPN in our institution and in 34 
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INTRODUCTION

Robotic-assisted laparoscopic prosta-
tectomy (RALP) is a widely utilized, minimally 
invasive option for the treatment of prostate 
cancer and, in the short term, has demonstrat-

ed similar oncologic outcomes when compared 
with the open radical prostatectomy (1,2). The 
urethrovesical anastomosis (UVA) is a techni-
cally challenging aspect of RALP (3). Several 
UVA techniques have been described including 
a running suture anastomosis, interrupted su-

Purpose: V-Loc™180 (Covidien Healthcare, Mansfi eld, MA) is a new unidirectional 
barbed suture that may reduce loss of tension during a running closure. We evalu-
ated the use of the barbed suture for urethrovesical anastomosis (UVA) during 
robotic assisted laparoscopic prostatectomy (RALP). Time to completion of UVA, 
post-operative anastomotic leak rate, and urinary incontinence were compared in 
patients undergoing UVA with 3-0 unidirectional-barbed suture vs. 3-0 Monocryl™ 
(Ethicon, Somerville, NJ).
Materials and Methods: Data were prospectively collected for 70 consecutive pa-
tients undergoing RALP for prostate cancer between November 2009 and October 
2010. In the fi rst 35 patients, the UVA was performed using a modifi ed running van 
Velthoven anastomosis technique using two separate 3-0 monofi lament sutures. In 
the subsequent 35 patients, the UVA was performed using two running novel uni-
directional barbed sutures. At 7-12 days postoperatively, all patients were evalu-
ated with a cystogram to determine anastomotic integrity. Urinary incontinence 
was assessed at two months and fi ve months by total daily pad usage. Clinical 
symptoms suggestive of bladder neck contracture were elicited.
Results: Age, PSA, Gleason score, prostate size, estimated blood loss, body mass in-
dex, and clinical and pathologic stage between the 2 groups were similar. Compar-
ing the monofi lament group and V-Loc™180 cohorts, average time to complete the 
anastomosis was similar (27.4 vs. 26.4 minutes, p = 0.73) as was the rate of urinary 
extravasation on cystogram (5.7 % vs. 8.6%, p = 0.65). There were no symptom-
atic bladder neck contractures noted at 5 months of follow-up. At 2 months, the 
percentage of patients using 2 or more pads per day was lower in the V-Loc™180 
cohort (24% vs. 44%, p < 0.02). At 5 months, this difference was no longer evident.
Conclusions: Time to complete the UVA was similar in the intervention and control 
groups. Rates of urine leak were also comparable. While the V-Loc™180 was as-
sociated with improved early continence, this difference was transient.

Unidirectional barbed suture versus standard 
monofi lament for urethrovesical anastomosis during 
robotic assisted laparoscopic radical prostatectomy
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ture anastomosis, and use of a Lapra-Ty (Ethi-
con Endosurgery, Cincinnati, Ohio) to secure the 
posterior anastomosis (4,5). Drawbacks to these 
techniques include slippage and relaxation of 
the suture and Lapra-Ty clip erosion. Recently, 
an absorbable unidirectional barbed suture has 
become available (V-Loc™180, Covidien, Mans-
fi eld, MA) (Figure-1). This suture has been used 
for skin and soft tissue closures, gynecologic 
procedures, and bowel anastomosis in a porcine 

model (6-8). Anastomoses using standard mono-
fi lament for running closure requires frequent 
re-tightening, with some surgeons relying on the 
assistant to follow the suture to maintain ten-
sion. Anchoring barbs have the potential to ob-
viate many of these maneuvers, as the barbs may 
minimize loosening of the suture and allow for 
optimal cooptation of the urethra and bladder 
neck. In fact, the need for an assistant during 
the UVA may be obviated with the barbed su-
ture. We sought to evaluate UVA time, urine leak 

Figure 1 - V-Loc™ 180 suture.

rate, symptomatic bladder neck contractures, and 
urinary continence in patients undergoing RALP 
with barbed versus non-barbed suture.

MATERIALS AND METHODS

We assessed 70 consecutive patients un-
dergoing RALP for prostate cancer by one sur-
geon over a 10-month period. Prior to enrollment 
and prospective data collection, the Institutional 

Review Board approved data collection for our 
radical prostatectomy patients. Patients were re-
cruited during routine evaluation for their pros-
tate cancer. Inclusion criteria included clinically 
organ confi ned or locally advanced prostate can-
cer (clinical ≤ T3a). Exclusion criteria included 
a history of chronic steroid use, severe vascular 
disease, or evidence of gross disease invading the 
bladder neck at the time of surgery.

 In the fi rst 35 patients, the UVA was per-
formed using a modifi ed Van Velthoven tecnique 
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(5). Briefly, two separate 3-0 monocryl sutures 
cut to 7 inches with a Lapra-Ty on the distal 
end were used to perform a running anastomo-
sis. The first suture was run clockwise from 6 
o’clock to 12 o’clock. The second was run coun-
ter clockwise from 5 o’ clock to 12 o’clock. The 
two sutures were tied to each other at 12 o’clock 
with the knot resting on the exterior of the anas-
tomosis.

 In the subsequent 35 patients, the UVA 
was performed with the 3-0 unidirectional ab-
sorbable barbed suture. This anastomotic suture 
is designed such that the 3 centimeters distal to 
the needle are non-barbed. This allows the sur-
geon to remove the suture in the event the initial 
throw is suboptimal. The remainder of the suture 
is barbed. The tail-end of the suture is a loop that 
is used to anchor the stitch at the bladder neck 
without a knot. The stitch is anchored at the 6 
o’clock position on the bladder neck. The needle 
is then passed through the 6 o’clock position on 
the bladder neck followed by the urethra. This 
is continued clockwise for three to four passes. 
The suture is then tightened to approximate the 
urethrovesical anastomosis. Care is taken not to 
pull these sutures too tight, allowing optimal 
cooptation of the urethra and bladder neck. This 
suture is then run in a clockwise fashion towards 
the 12 o’clock position. A second unidirectional 
barbed suture is anchored at the 5 o’clock posi-
tion and run counterclockwise. The second su-
ture is cinched prior to tying the two sutures 
together. In all cases, the anastomosis is tested 
for leak intraoperatively with retrograde filling 
of the bladder with 120cc of sterile irrigant. A 
10 mm flat Jackson Pratt drain (JP) was inserted 
in all patients. All patients with JP fluid output 
greater than 75cc over an 8 hour shift had fluid 
sent for creatinine.

 Anastomotic time was recorded; starting 
once the anchoring suture was placed and fin-
ished when the two running sutures were tied to-
gether. At 7 to 12 days postoperatively (depend-
ing on surgical date and date of surgeon’s clinic 
schedule), all patients underwent evaluation with 
a cystogram to evaluate for anastomotic leak. 
Those patients without leak had their catheters 
removed. If a significant anastomotic leak was 

detected, catheter drainage was continued with a 
follow-up study scheduled within 2 weeks. Post-
operative urinary incontinence was assessed at 
both the 2 and 5-month follow-up visits by pa-
tient reported total daily pad usage during post 
operative follow-up visits. Endpoints between 
groups were compared using student t test, log 
rank test, and fisher’s exact test as appropriate.

RESULTS

Patient age, body mass index, PSA, Glea-
son score, clinical and pathologic stage, prostate 
size, positive margin rates, estimated blood loss, 
and transfusion rates were comparable between 
the barbed and non-barbed cohorts (Table-1). No 
patient was excluded based on the exclusion cri-
teria as outlined above. Time to completion of 
the UVA was not significantly different between 
the monofilament suture group (avg. 26.6, range 
11-51 minutes) when compared to the barbed su-
ture group (avg. 24.8, range 11-55 minutes), p = 
0.51. All drain creatinine values were consistent 
with serum and all JPs were removed before hos-
pital discharge.

 There was no detectable difference in 
the rate of radiographic urine leak between the 
barbed and non-barbed groups (8.6% vs. 5.7%, 
p = 0.65). There were no significant differences 
between groups in terms of total catherization 
time (Table-1).

 None of the patients in either group ex-
perienced symptomatic bladder neck contracture. 
At 2 months, overall pad usage was significantly 
lower in the V-Loc™180 cohort (p = 0.035) and 
the percentage of patients using 2 or more pads 
per day was lower in the V-Loc™180 cohort (24% 
vs. 44%). At 2 months, 76% of V-Loc™180 pa-
tients reported using 0 or 1 pad per day, as com-
pared to 56% of non-barbed patients.

 Overall pad usage at 5 months was similar 
between groups. In both cohorts, 88% of patients 
reported using 0 to 1 pads per day, with 12% re-
porting 2 or more pads per day. One patient who 
was incontinent at baseline was excluded from 
the 2 and 5 month continence analyses, as were 
two patients for whom complete continence data 
was not available.
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Table 1 - Comparison of Patients undergoing UVA with Monofilament vs. Barbed Suture.

Monocryl suture,
n = 35

Barbed suture
n = 35

P Value

Age 61.2 (48.2 - 71.5) 58.7 (46.6 - 73.4) 0.1

Body Mass Index (kg/m2) 28.7 (19.3 - 40.5) 29.0 (19.7 - 40.5) 0.75

PSA 9.3 (0.7 - 69) 6.4 (0.8 - 13.3) 0.2

Preoperative Gleason Score Sum 7 (6 - 9) 7 (6 - 9) 0.78

Mean Pathologic prostate size (gm) 44.2 (27 - 68) 43.5 (20 - 110) 0.84

Mean Estimated Blood Loss (cc) 125 (25 - 450) 159 (50 - 300) 0.42

Blood Transfusion Rate (cc) 0 0 N/A

Mean Catheterization time (days) 12.5 (8 - 28) 12.2 (8 - 39) 0.80

Clinical Stage

T1c 21 of 35(60%) 23 of 35(66%) 0.63

T2 14 of 35(40%) 12 of 35(34%) 0.63

Pathologic Stage

T2 28 of 35(80%) 29 of 35(83%) 0.76

T3 7 of 35(20%) 6 of 35(17%) 0.76

Overall Margin + Rate 5 of 35 (14%) 2 of 35 (6%) 0.24

T2 1 of 28 (3.6%) 1 of 29 (3.4%) 0.98

T3 4 of 7 (57.1%) 1 of 6 (16.7%) 0.15

Cystogram leak rate 2 (5.7%) 3 (8.6%) 0.65

Mean Time to completion of the anastomosis 
(minutes)

26.6 (11 - 51) 24.8 (11 - 55) 0.51

2 month continence rate

# pads per day:

0-1 pads/day 19 of 34 (56%) 25 of 33 (76%) 0.035

> 2 pads/day 15 of 34 (44%) 8 of 33 (24%)

5 month continence rate

# pads per day:

0-1 pads/day 30/34 (88%) 29/33 (88%) 0.411

> 2 pads/day 4/34 (12%) 4/33 (12%)



93

IBJU | Unidirectional sUtUre Used for Urethrovesical anastomosis

DISCUSSION

The urethrovesical anastomosis is a criti-
cal step in RALP and may play a role in urine 
leak, bladder neck contracture, continence, and 
duration of catheterization. Unidirectional barbed 
suture may maintain tension during a running 
closure such as the UVA, and may therefore re-
duce urine leak and bladder neck contracture. 
In our cohort of patients, all anastomoses were 
checked intraoperatively for watertight closure. 
There were no instances of urinary leak on intra-
operative testing of the urethrovesical anastomo-
sis, suggesting good tissue approximation. There 
was also no detectable difference in cystographic 
urine leak between the barbed and non-barbed 
cohorts (8.6% vs. 5.7%, p = 0.65).

 In general, published rates of urine leak 
in RALP range from 0 to 12.7% (9-12). One se-
ries of 2500 patients undergoing RALP by a sin-
gle surgeon reported the anastomotic leak rate of 
1.40% (3). Our cystographic leak rate was 8.6% 
and 5.7% in the monocryl versus barbed suture 
group respectively. In another series of UVA per-
formed with barbed suture, Williams et al report 
a significantly higher incidence of urine leak in 
the barbed group (20% vs. 2.8%, p = 0.019) and, 
consequently, a longer mean catheterization time 
(11.1 days vs. 8.3 days, p = 0.048). Our data is 
consistent with other published studies and ar-
gues against an association between barbed su-
ture and anastomotic leak, although it is possible 
that our sample size was too small to detect a very 
small difference in urine leak. However, this small 
difference would most likely be clinically insig-
nificant given our relative low percentage of leak. 
Studies have shown that a majority (79 to 95%) of 
patients undergoing radical prostatectomy do not 
have a urine leak by cystogram seven days post-
operatively (13-15). By 15 to 21 days after surgery, 
nearly 100% of patients do not have a urinary 
leak at the UVA (13,16). The type or number of 
sutures used has not seemed to affect urinary leak 
rates, suggesting that the most important factor in 
a leak-free UVA is good tissue approximation and 
an intraoperative watertight closure.

 In the contemporary literature, bladder 
neck contractures are reported in 0 to 7.4% of 

RALP patients and in 2.6 to 9% of patients af-
ter open radical prostatectomy (9,10,12,17,18). 
The exact cause of bladder neck contracture is 
not known although several theories exist. These 
potential hypotheses include increased operative 
blood loss, poor mucosal approximation during 
UVA, ischemia of bladder neck tissue, extended 
length of urinary catheterization, urinary infec-
tion, and urinary extravasation. However, no 
study has demonstrated with significance any of 
these variables leading to a bladder neck contrac-
ture (18-20). Webb et al. found a significant dif-
ference in the number of bladder neck contrac-
tures between patients undergoing RALP vs. open 
radical prostatectomy (0 vs. 9%, p < 0.005). This 
was attributed to difference in technique since 
the open procedure requires bladder neck stoma-
tization and mucosal eversion (18). With exces-
sive tension on the urethrovesical anastomosis, 
future tissue ischemia may develop with subse-
quent fibrosis and scarring, leading to bladder 
neck contracture. The unidirectional sutures may 
aide in improved tissue handling and decrease 
the tension placed on the running suture during 
the anastomosis while re-approximating the ure-
thra and bladder neck. Msezane et al. reported 
that patients who ultimately developed a bladder 
neck contracture had significantly longer opera-
tive times (283 vs. 225 min, p = 0.04). All other 
patient and operative variables, however, were 
equal (20). In the present study, there were no 
symptomatic bladder neck contractures detected 
in either group. This may again be a function of 
the relatively small sample size and short follow-
up. In addition, it is possible that there were as-
ymptomatic bladder neck contractures that went 
undetected. In order to assess for bladder neck 
contracture, all patients would have needed to 
be submitted to cystoscopy and uroflow studies 
which were not completed in this study.

 Although it is conceivable that unidirec-
tional suture may reduce the time to completion 
of the UVA given reduced time spent keeping the 
suture from slipping, no difference was observed. 
In other published series, time to completion of 
the anastomosis was faster using barbed versus 
nonbarbed suture (8 to 19 minutes faster) (21-23). 
In our series, the lack of difference may be due to 
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resident involvement in operative cases, as our 
institution is a teaching hospital. Under the guid-
ance of the attending surgeon, the chief resident 
may perform a portion of the procedure. As such, 
the anastomosis time is not representative of one 
single surgeon, and will vary.

 Several groups have recently compared 
the unidirectional barbed suture to the standard 
monocryl suture in the UVA during RALP. Only 
immediate perioperative data have been assessed 
in these studies and as such 2 and 5 month fol-
low-up for continence or bladder neck contrac-
tures are not reported (21-24). In the comparative 
studies, no data is provided for urinary inconti-
nence between patients undergoing the UVA with 
barbed versus standard monofilament suture. 
However, theories on the potential improvements 
of barbed suture versus monofilament suture were 
discussed. Moran et al. stated that a bidirectional 
barbed suture allows for minimal tension during 
the UVA, resulting in less inflammation, scar for-
mation, and tissue ischemia (24).

 Urinary incontinence is one of the most 
common long term complications following 
RALP. A large series of > 2700 men undergoing 
RALP reported a minimum of 12 months (mean 
of 28 months, complete data on 1110 patients) 
follow-up as regards their post-operative urinary 
function (25). Overall, 93% (1032 of 1110) of pa-
tients were wearing less than or equal to 1 pad 
per day at last follow-up for a mean of 28 months 
(range 12 to 71 months); 23.7% actually felt they 
had complete continence at the time of catheter 
removal (mean post-operative day 7 to 8). Our 
5 month reported ≤ 1 pad usage of 88% in each 
group compares favorably with other published 
series. However, patient reports of daily pad us-
age are subjective and dependent on individual 
preference as to when a pad should be changed. 
No difference was noted in our series. We did not 
objectively calculate the amount of urine leak-
age a patient experienced. This may have been 
performed by recording differences in pad weight 
rather than differences in number of daily pads 
used. The measurement of pad weight for quanti-
fying urine leakage is certainly a superior method 
to pad number, and we acknowledge this as a lim-

itation of our study. However, it is likely that con-
tinence is determined to a greater degree by pa-
tient’s baseline function, precise apical dissection 
that respects the pelvic floor anatomy, the degree 
of bladder neck preservation, nerve sparing and 
other as yet undetermined factors other than the 
technical nuances of the anastomosis itself (26).

 While data driven aspects of this suture 
are important, the surgeon’s subjective impres-
sion also needs consideration, as other authors 
have recognized. Kaul et al. reported the UVA 
using barbed suture was easier than standard 
monofilament, an important consideration espe-
cially for the inexperienced robotic surgeon. The 
barbed suture prevents slippage. Often an assis-
tant provides intermittent traction between each 
throw with the non barbed running anastomosis 
to prevent inadvertent slippage. The need for an 
assistant in this regard is eliminated, minimizing 
instrument clashes and potentially excessive ten-
sion placed on the anastomosis by the assistant. 
Lapra-Ty has been used in the past to help secure 
the posterior urethral reconstruction; however, 
with the use of barbed suture, the erosion of dis-
solvable clips is eliminated.

 We currently prefer the V-Loc™180 su-
ture for RALP anastomosis and use it exclusively 
despite the lack of objective endpoints evaluated 
in this manuscript. This suture obviates the need 
for an assistant to follow the suture to continu-
ally reapply tension to previous throws. Once the 
bladder neck and urethral tissue are re-approxi-
mated, the tissue stays in place and does not mi-
grate unless there is significant counter tension 
(which is rare). Although not reported in patients 
in this series, based on our prior experience, use 
of Lapra-Ty as the anchor for monocryl sutures 
leads to ~1% rate of clip erosion with subsequent 
expulsion during voiding. The primary surgeon 
in this study prefers the modification of the Van 
Velthoven technique of using 2 separate sutures 
anchored to the bladder neck rather than tied to-
gether. As such, the two sutures do not interfere 
with one another during the anastomosis. Alter-
natively, the two unidirectional sutures may be 
passed through the loop of one another to per-
form a classic Van Velthoven technique.
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CONCLUSIONS

Our findings demonstrate that time to com-
pletion of the UVA as well as postoperative urine 
leak rates on cystogram were similar between a 
barbed or standard monofilament suture. Subjec-
tive urinary incontinence at 2 months for patients 
with the barbed suture was improved when com-
pared to those who underwent the anastomosis 
with monocryl. The clinical significance of this in 
a small sample size is unclear. At 5 months, this 
significance was no longer demonstrated.
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ORIGINAL ARTICLE

INTRODUCTION

Treatment of gender identity disorders has 
been controversial throughout its existence. After 
its fi rst public description by Magnus Hirschfeld 
who coined the term ‘transsexualismus’ mention-
ing the ‘seelischer Transsexualismus’ [psychic 
Transsexualism], this entity has gone through 

enormous advances regarding its standard of care 
and surgical procedures (1). Recent publications 
have been able to show technical improvements 
and great attention has been given to surgical 
outcomes and their infl uence on patient’s quality 
of life (2-7). Nevertheless, detailed description of 
individual technique, its complications as well as 
treatment options is still missing (8).

Purpose: The aim of this study is to thoroughly report on surgical outcomes from 
332 patients who underwent male to female gender reassignment surgery (GRS).
Material and Methods: Records from 332 patients who underwent GRS from 
1995 to 2008 were reviewed. All patients were submitted to penile inversion 
vaginoplasty with glans-derived sensate clitoroplasty. Mean age was 36.7 years 
(range 19-68 years). Surgical complications were stratifi ed in 5 main groups: 
genital region, urinary tract, gastrointestinal events, wound healing disorders 
and unspecifi c events.
Results: Progressive obstructive voiding disorder due to meatal stenosis was the 
main complication observed in 40% of the patients, feasibly corrected during 
the second setting. Stricture recurrence was found in 15%. Stricture of vaginal 
introitus was observed in 15% of the cases followed by 12% and 8% of vaginal 
stenosis and lost of vaginal depth, respectively. Rectal injury was seen in 3% and 
minor wound healing disorders in 33% of the subjects.
Conclusion: Regarding male to female GRS, a review of the current literature 
demonstrated scarce description of complications and their treatment options. 
These fi ndings motivated a review of our surgical outcomes. Results showed a 
great number of adverse events, although functionality preserved. Comparision 
of our outcomes with recent publications additionally showed that treatment 
options provide satisfying results. Moreover, outcomes reaffi rm penile inversion 
vaginoplasty in combination with glans-derived sensate clitoroplasty as a safe 
technique. Nevertheless, discussing and improving surgical techniques in order 
to reduce complications and their infl uence on patient’s quality of life is still 
strongly necessary and theme of our future reports.
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surgical outcomes
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 A prospective study evaluating our tech-
nique and its functional and psychological aspects 
on 66 patients showed major complications in 
14%, being urethral stricture and wound healing 
disorders the most frequent findings (9). Later on, 
a review of 200 cases and their complications sig-
nalized the need for further and extensive analysis 
of surgical outcomes in our department (10). Here 
we report on 332 patients who underwent male to 
female penile inversion vaginoplasty with glans-
derived sensate clitoroplasty in the urological de-
partment of the University of Essen - Germany. A 
thorough description of adverse events related to 
surgery and their treatment options is provided. At-
tempts were made on reviewing existing literature 
and comparing them with our results, leading to 
frustrating data due to scarce information. Never-
theless, absence of data has encouraged us on writ-
ing, opening a precedent for future publications.

MATERIALS AND METHODS

A list of patients, mean age 36.7 years 
(range 19-68 years), submitted to male to female 
GRS from 1995 to 2008 was disposed from our 
central technical information department. Analysis 
was performed by a standardized method of data 
collection. Available records were reviewed, case-
notes were retrieved and analysed to identify epi-
demiological data. Early results during outpatient 
consultations and late events were also included.

 Information was collected from two distinct 
investigators from June to October 2010. Technique 
modifications introduced at the end of 2008 ex-
cluded patients operated thereafter from the actual 
study, avoiding bias on the end results. A total of 
332 patients were included. All complications and 
relevant notes were reviewed, thoroughly analysed 
and results from both investigators were compared. 
No significant disparity was found on retrieved data.

 The main goal was to identify the adverse 
events related to surgery and to describe their 
treatment options. Surgical complications were 
stratified in 5 main groups: genital region, urinary 
tract, gastrointestinal events, wound healing disor-
ders and unspecific events. Results were presented 
separately and comments were done to the main 
findings.

 Indication for transgender surgery was 
based on psychological evaluation generating two 
medical reports from two different psychiatrists, 
defining surgery as the treatment of choice for all 
patients. Hormonal therapy with estrogens and an-
ti-androgens for at least 6 months as well as a so-
cial integration period of one year were obligatory 
conditions preceding surgery.

 Written informed consent was obtained 
from all patients as well as permission to publish pic-
ture data. 15 days prior to surgery patients were in-
formed to stop hormonal therapy, preventing the risk 
of thromboembolism. Bowel preparation proceeded 
2 days before surgery using osmotic solutions.

Penile inversion vaginoplasty and glans-
derived sensate clitoroplasty were the techniques of 
choice for all patients included and were done in a 
standardized technique. A total of two planed set-
tings resume surgical procedure, being the second 
directed to aesthetical and sometimes functional 
adjustments.

SURGICAL TECHNIQUE

After positioning of the patient and disin-
fection of surgical area, a 1 meter iodine embalmed 
tampon is introduced in the rectum used as guide 
during construction of the neovaginal space. A 16 
Fr. urethral catheter is placed and scrotal incision 
area is marked as shown in Figure-1. Superficial 
dissection of scrotal skin is performed and the col-
lected tissue conserved in saline medium in case 
of using it as free skin flap. Bilateral orchiectomy 
is done followed by closure of the external ingui-
nal ring. The base of the penis is laterally dissected 
apart from scrotal fat, which will be used to build 
the labia majora bilaterally. Penile skin is blunt dis-
sected from the body after circular dissection about 
0.5 cm from sulcus coronarius, preserving subcu-
taneous tissue as much as possible. After identifi-
cation of the neurovascular bundle (NVB), lateral 
cauterization and incision along Buck’s fascia from 
the penis base up to sulcus coronarius is performed 
(Figure-2). The NVB is ventrally dissected and sep-
arated from the corpora cavernosa following dis-
membering of the urethra from the corpora. The 
corpora are dissected to their base, separated and 
resected after ligature at the level of the crura.
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 After positioning of lateral retractors ex-
posing the bulbar urethra, the centrum tendineum 
is identifi ed and dissected reaching Denovillier’s 
fascia. The urethra is carefully pulled upwards, re-
tracting its bulbar portion, facilitating further dis-
section (Figure-3). The bladder is emptied to avoid 
possible lesions. Blunt dissection of neovaginal 

space with a Simon’s retractor is performed. Prepa-
ration is terminated when a depth over 14 cm is 
achieved. Identifi cation of right anatomic layers, 
avoiding injuries of the urethra, prostate, seminal 
vesicles, sphincter and bladder is essential. After 
its distal closure, the phallic cylinder is stabilized 
with a vaginal stent (infl atable silicone prosthesis-
ColoplastTM) and placed inside the cavity. The posi-
tion of the clitoris and urethra are defi ned and a 
longitudinal incision is made in order to exteriorise 
both segments. Glans-derived sensate clitoroplasty 
is then performed.

 After exteriorisation of the glans-penis, 
about 25% of its surface is left epithelialized form-
ing the neoclitoris, while the remaining de-epithe-
lialized segment is adapted subcutaneously. The 
long NVB is now positioned subcutaneously near 
the groin. The corpus spongiosum is on its ven-
tral side in its extension resected, preventing fur-
ther swelling during sexual stimulation. The meatal 
orifi ce is incised on the 6 and 12 hour positions 
after resection of urethra to skin level and implant-
ed with inverted sutures at skin limits. Finally, the 

Figure 1 – Delimitation of the scrotal incision.

Figure 2 – Lateral incisions along Buck’s fascia reaching the 
base of the penis and exposure of neuro-vascular-bundle 
(NVB).

Figure 3 – Identifi cation of the centrum tendineous and 
urethral retraction preceding dissection of vaginal space.
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phallic cylinder is placed in the vaginal space after 
superfi cial spraying of 2 mL fi brin glue (Tissucol 
- Baxter Deutschland GmbH). Two suction drains 
are positioned along the labia majora and adapta-
tion of the subcutaneous and skin layers is done. 
A suprapubic catheter is placed and compressive 
dressings applied.

 Wound inspection is made every two days 
until dismissal. The transurethral catheter is re-
moved 2 days after surgery and the vaginal stent 
on the fourth day, following inspection of vaginal 
walls. Deambulation starts on the fi fth post-oper-
ative day. Patients are instructed to begin vaginal 
stent handling thereafter and spontaneous voiding 
is evaluated by closure of the suprapubic catheter, 
which is removed 24 hours after spontaneous mic-
turition. If the postoperative course is uneventful, 

the patient leaves the hospital 8 to 10 days after 
surgery. By this time all of the patients are able to 
handle their vaginal stents. Patients are seen 15 
days after dismissal and if necessary in subsequent 
visits to our outpatient clinic.

 The second surgical stage is performed 8-10 
weeks later. It includes incision of the posterior 
vaginal vault, neoclitoris plasty, creation of a mons 
pubis (suprapubic skin plasty), construction of la-
bia minora, correction of labia majora and if neces-
sary a meatoplasty (Figures 4 and 5). This procedure 
takes about 45 minutes and is done under general 
anaesthesia. Patients are generally dismissed 3-5 
days after surgery. Figures 6-8 show some early es-
thetical results after the fi rst and second settings. 
Breast implants are an optional intervention that 
can be simultaneously performed.

Figures 4 and 5 - Second surgery, 8-10 weeks after fi rst procedure. Figure 4 (left) 
showing incision of posterior vaginal vault and Figure 5 (right) after correction of the 
labia majora and creation of the mons pubis.

Figure 6 - Genital appearance 6 
weeks after fi rst surgery.

Figures 7 and 8 - Genital appearance 6 and 12 weeks after second surgery.
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Table 1 - Complications after gender reassignment surgery †

Rossi et al.
(n=332)

Lawrence (31)
(n=232)

Goddard et al. (33)
(n=233)

Baranyi et al.
(Lit. Review)§

Genital region (%) (%) (%) (%)

Stricture of vaginal introitus 15 * * 22

resection of residual corpora tissue 15 * * *

vaginal stricture 12 8 6 *

lost of vaginal depth 8 * 6 11

vaginal segment necrosis 3 * * 8

Dyspareunia 2 9 * 9

partial clitoris necrosis 2 3 * 10

Vaginal prolapse 1 * * *

Clitoral pain 1 * * *

Urinary tract

obstructive voiding disorder 40 25 18 *

stricture recurrence 15 18 23 *

Dribbling 8 33 * *

transitory urinary retention 5.4 * * *

Meatal edema 5 * * *

transitory urinary incontinence 4 * * *

Urethral fistula 4 * * 11

Distal urethral necrosis 1 * * 3

Gastrointestinal events

Rectal injury 3 * * *

Bowel atony 1.5 * * *

Defecation discomfort 0.6 * * *

Rectocele 0.3 * * *

Wound healing disorders

Minor wound healing disorders 33 * * *

local abscesses 5 * * *

subcutaneous hematoma 4 * * *

Unspecific events

Blood transfusion 2 * * *

Inguinal hernia 1 * * *

Compartment syndrome 0.3 * * *

Inguinal lymphocele 0.3 * * *

Genital pain 3 * * 9

† Data comparison between our results and publications with n > 200 and a literature review. All studies used a penile-inversion vaginoplasty technique, with or without 
scrotal skin flaps or grafts. Most common complications are marked in italic.
§ Baranyi et al. (4) 2009 - review based on Medline literature search summarizing the pertinent literature of the past 22 years.

* A dash indicates that the presence or absence of a complication was not reported.
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RESULTS

Table-1 lists the adverse events found in 
the last 13 years of gender reassignment surgery 
in our clinic. A review of the literature publica-
tions with a number of subjects greater than 200 
was carried out. Few references were found, espe-
cially regarding overall complication rates. These 
main studies are listed bellow, and a comparison 
between their findings and our actual data was 
made. Surprisingly there was a great lack of infor-
mation in the literature, supporting our decision 
on presenting the results.

 Surgical complications were stratified into 
5 groups according to their characteristics, giving 
us better background on how to improve our tech-
nique.

Genital region

 In this group, stricture of vaginal introi-
tus was found in 48 (15%) cases, lost of vaginal 
depth in 25 (8%) and vaginal stricture in 40 (12%). 
Vaginal wall necrosis was observed in 9 (3%) cases 
and in 6 (2%) partial clitoris necrosis occurred. 4 
(1%) patients presented vaginal prolapse. All of 
them were submitted to reinsertion of the neova-
gina using fibrin glue and no further intervention 
was necessary. 30 (9%) patients underwent a neo-
vagina reconstruction using mesh grafts or skin 
flaps and 3 (10%) of them received an ileal aug-
mentation because of stricture recurrence.

 Dyspareunia was a transitory problem in 5 
(2%) patients and 50 (15%) patients underwent a 
third surgery with resection of residual corpora tis-
sue, due to related pain during sexual arousal or in-
tercourse. Clitoral pain was reported in 4 (1%) cases.

Urinary tract

 132 (40%) patients presented obstructive 
voiding disorder due to progressive meatal steno-
sis after the first surgey, leading to a simple Y-V 
plastic reconstruction at the second planed sur-
gery. This finding represented the most frequent 
complication related to surgery. Symptoms ranged 
from progressive subjective obstructive voiding 
disorders to urinary retention. The last was ob-

served in only 7 (5%) patients. 20 (15%) patients 
underwent further corrections due to stricture re-
currence, mostly observed 3 to 4 months after  the 
second surgery. Dribbling persisted in 26 (8%) pa-
tients after the second operation. 14 (4%) patients 
showed transitory stress urinary incontinence 
Grades I-II after first surgery, although in 2 cases 
grade III incontinence was detected. Urethral in-
jury was found in 12 (4%) patients; although in 
5 cases the lesions were identified and immedi-
ately repaired during the surgery. The remaining 
7 patients had post surgical diagnosis, leading to 
successful transvaginal repair in all cases. Distal 
urethral necrosis was observed in 4 (1%) patients. 
In 18 (5%) patients a second transurethral catheter 
was temporarily introduced due to meatal swelling 
and removed prior to dismissal.

 Neomeatus bleeding occurred in 11 (3%) 
patients and 5 of them needed immediate surgical 
intervention consisting of external haemostatic 
sutures of its walls. On the remaining patients, 
urethral catheter was changed to a 22 Fr. catheter, 
ceasing the bleeding.

Gastrointestinal events

 Rectal injury occurred in 11 (3.3%) pa-
tients. Among them, 9 developed post surgical 
fistulas (6 recto-neovaginal, 2 vesico-rectal and 
1 recto-perineal). Seven patients underwent local 
trans-neovaginal surgical correction with protec-
tive colostomy. The remaining two patients had 
a 3.5 cm and 5.0 cm rectal injury, respectively. 
These were identified during surgery, undergoing 
successful primary closure. In 1 (0.3%) patient a 
vesico-vaginal fistula was diagnosed and treated 
with double-layer tissue interposition after identi-
fication and closure of injury and in 1 (0.3%) pa-
tient a rectocele was identified and after 3 months 
showed remission.

Wound healing disorders

 Wound dehiscence was found in 108 (33%) 
patients and mostly seen in areas of tissue ten-
sion, such as introitus vaginalis and labia. In 18 
(5%) cases, local abscess was found and 13 (4%) 
patients presented infrapubic subcutaneous hema-
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toma. In 5 (2%) cases partial necrosis of the infe-
rior labia were observed.

Unspecific events

 Inguinal hernia was found in 3 (1%) pa-
tients due to insufficient closure of the exterior 
inguinal ring. No reports of encarceration were 
found and there was no need for surgical inter-
vention in the 2 years of follow up. In 1 (0.3%) pa-
tient a para-stomal hernia was documented after 
protective colostomy and repaired at the time of 
surgical reposition. Compartment syndrome was 
surgically resolved with fasciotomy in 1 (0.3%) 
case, with no further intervention. Blood transfu-
sion was performed in 6 (2%) patients using auto-
transfusion, collected prior to surgery.

 Hormonal therapy was reinitiated at home 
and no withdrawal was needed for the second 
seurgery. There has been no report of thrombo-
embolic events except for the mentioned case of 
compartment syndrome.

DISCUSSION

Reporting on surgical outcomes after GRS 
is challenging. Sutcliffe et al. performed a rep-
resentative systematic review on main literature 
databases showing important limitations regard-
ing surgical outcomes and treatment options (8). 
Indeed, conducting a long term prospective study 
with this heterogeneous group of patients is not 
easy. We are normally confronted with high drop-
out follow-up quotes, especially if good functional 
results are achieved. Many patients reapper only 
when complications emerge.

 Another barrier on describing surgical 
outcomes is the lack of comparable publications 
detailing the techniques used and their complica-
tions, not to mention on how to manage them, 
precluding reproduction of the available surgical 
methods.

 Eldh et al. (11) and Lawrence (12) con-
cluded that surgical outcomes have a positive im-
pact on patient’s outcome and satisfaction. Fur-
thermore a 5 year follow-up from MtF (male to 
female) GRS reported by Bodlund and Kullgren 
(13) showed that over 70% of patients improved 

their social relations, psychological, and psychi-
atric aspects after surgery, indicating GRS as the 
best treatment option supporting psychotherapy. 
These data suggest that surgery belongs to one of 
the keys leading to improvement on quality of live 
among these patients.

 Penile inversion vaginoplasty or neoco-
lporraphy was the technique of choice on treat-
ing our patients. This surgical technique, com-
bined with glans-derived sensate clitoroplasty, 
is considered to be the international standard in 
male to female GRS (Giraldo et al. (14); Hage 
(15); Karim et al (16)).

 Vaginal strictures and lost of depth are 
the main functional complications, although per-
sistent dilatation with vaginal stents may achieve 
satisfactory results. An outcome review of differ-
ent techniques documented the presence of vagi-
nal stenosis in 6-15% using penoscrotal skin flaps 
(17-19), 5-55% with penile skin inversion only 
(20-24) and 8-45% using free-skin grafts (25-28). 
In our group of patients, lost of vaginal depth oc-
curred in 7.5% of the cases along with vaginal 
(12%) and introitus (14.5%) strictures. There are 
several reasons explaining this complication; lo-
cal infection and tissue retraction due to dimin-
ished blood supply after penile skin inversion are 
the most important ones. But we also identified 
that complaints related to depth are frequently 
brought by patients who discontinued dilatation 
after primary surgery. Another point is the penile 
skin retraction caused by edema and swelling of 
the symphysis, withdrawing the neovagina.

 Penile skin retraction is one of the main 
problems regarding penile inversion vaginoplasty. 
Up to 4 cm depth can be lost in the first 10 days 
after the surgery. For this reason patients are re-
quested to use the vaginal dilatators directly after 
surgery and as long as possible after dismissal. In 
order to avoid this retraction, subcutaneous tis-
sue is mobilised above the symphysis pushing the 
skin downwards. This leads in turn to significant 
problems; it will inevitably come to dislocation of 
neoclitoris and urethral positions if adaptation of 
the neovagina is not achieved, resulting either on 
compression of the meatus or protuberance of the 
neoclitoris. Besides, it is also responsible for post 
surgical hematoma, which may also reduce vas-
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cularization of the neoclitoris through local com-
pression. In our point of view, defining the minimal 
length of 12 cm before using a scrotal skin flap is 
the best option to minimize retraction.

 The surgical treatment of short, strictured 
and necrotic neovaginas is the most challenging 
aspect. These complications are associated with 
extensive surgical corrections using skin flaps and 
strenuous post surgical management. Preferentially, 
we use ellipsoid hypogastric free skin flaps in cases 
where patients have regional skin excess. Another 
option is the inner side skin of the adductor region 
(thigh). Usually a 20 cm x 5 cm area is delimitated 
and prepared using a dermatome (calibration 0.8 
mm). In many patients there’s also need to perform 
skin meshing, normally in a 2:3 proportion in order 
to guarantee good extensions. In all of these cases 
the use of fibrin spray may help skin adaptation and 
vaginal stent removal should only take place 4 days 
after surgery. We found 30 patients who underwent 
vaginal reconstruction in our review due to severe 
infection and reduction of local blood supply. Three 
patients needed a new reconstruction with ileal seg-
ment, and no surgical complication was observed. 
In all of these patients, the main difficulty repre-
sented patient’s low compliance regarding post sur-
gical dilatation. We suggest supervised neovaginal 
dilatation and wound care until patient is confident 
to leave hospital. No functional complaints have 
been reported till now, although in some cases lost 
of depth has been reported. Attempts using intesti-
nal interposition have shown no advantages com-
pared to skin flaps, especially if complications are 
considered (29,30). For this reason we indicate up 
to two reconstructions with skin flaps before using 
ileal segments. We have no experience with colonic 
segment interposition.

 In cases of stricture of lateral neovaginal 
walls, we suggest lateral incisons along its length 
as well as intensive dilatation for at least 4 months, 
3 times a day. This procedure should preferably be 
done with cold lateral incisions using the scalpel, 
avoiding scar formation observed when using mo-
nopolar cautery.

 Dyspareunia has shown to be a transitory 
problem which can be solved with extensive peri-
ods of neovaginal dilatation. In 15% of the cases 
a correlation between pain during sexual arousal 

or intercourse and remaining corpora stump was 
observed. A simple surgery with extended resection 
reaching the crura was undertaken, solving patient’s 
complaints. Genital pain is expected in up to 9% 
of operated patients in the literature (31,32). In our 
series, 2% showed this complaint, normally related 
to the size of partner’s penis. Treatment option was 
the use of larger vaginal dilatators and pelvic re-
laxation methods prior to intercourse. Nevertheless, 
precise description of localization and correlation 
of pain with anatomical findings are not clearly de-
scribed.

 Clitoral pain was successfully treated with 
topic anaesthetic (lidocain and prilocain) for a pe-
riod of maximal three months. We suppose that in 
some patients there is a neural hypersensibilisation 
due to local inflammation, but there is no literature 
describing its pathophysiological causes.

 Concerning overall complication rates, pro-
gressive obstructive voiding disorders due to neo-
meatal stenosis (132/332 patients) were the major 
adverse event, however feasibly reconstructed with 
a simple Y-V meatoplasty. Despite the high inci-
dence in our series, urgent intervention due to uri-
nary retention was an uncommon event (5% / 6 
patients). In most cases, progressive urinary stream 
weakening due to stricture of neomeatus was ob-
served. Treatment consisted of suprapubic cath-
eterization and neomeatal reconstruction on the 
following day. Wound inspection showed scar for-
mation and diminished local vascularization in all 
cases sent to pathology. Urethral mobilization as 
well as re-implantation of neomeatus was the pro-
cedure of choice. Nevertheless, a recurrence rate of 
about 15% was observed, leading in some cases to 
repeated surgeries. Literature describing local find-
ings and pathophysiology of meatal strictures are 
scarse. We believe that this problem relies on the re-
duction of local blood supply after partial resection 
of corpus spongiosum and consequent scar forma-
tion along with urethral withdrawal after retraction 
of penile skin. New techniques are being developed 
in our department showing promising functional 
results.

 Lawrence described a total of 25% meatal 
revision surgeries after GRS, although long follow-
up period of these patients were not reported (31). 
Moreover, a retrospective analysis of 233 patients 
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from Goddard et al. detected urethral stenosis af-
ter first intervention in 18.3% of cases. In 7 (1.0%) 
patients no urinary status was recorded and minor 
reconstructive urethral surgery was performed in 
15% of the patients, including 42 urethral dilata-
tions and 8 meatotomies. Interestingly, a follow-up 
from 70 patients after a period of 3 years showed a 
urethral stenosis in 23% of the cases (33). Contro-
versy is seen when different literature sources are 
reviewed, but again the main point relies on miss-
ing relevant late results.

 Transitory stress urinary incontinence was 
detected in 4% (14/332) of patients. Nevertheless, 
all patients regained urinary continence after pelvic 
training. We believe that dissection of neovaginal 
space may lead to partial injury of sphincter fibres, 
resulting in transitory dysfunction.

 Trans-operative urethral injuries were ef-
fectively treated with defect exposure and primary 
closure using absorbable 5-0 sutures, as well as 
longer catheterization periods (7-10 days). Patients 
with post surgical diagnosed injuries were treated 
with open, transvaginal repair with local tissue in-
terposition, and long term catheterization (15 days). 
On the other hand, cases of distal urethral necrosis 
were treated with reconstruction using rotational 
flaps gained from the labia majora. Later technique 
modifications showed that avoiding resection of 
corpus spongiosum improved surgical outcomes, 
minimizing this event.

 Rectal injury was observed in the first years 
of experience, representing a serious complication. 
A better definition of anatomical structures and 
identification of the centrum tendinosum as well as 
Denonvillier´s fascia has lead to considerable reduc-
tion of cases. Extensive rectal lesions are important 
and may require colostomy. Generally, careful tis-
sue interposition is sufficient and safe. More impor-
tantly, bowel preparation still remains one of the 
most important steps prior to surgery. Defining the 
maximal injury length for primary closure is dif-
ficult, especially because of the small number of 
cases in our series. Nevertheless, we consider lesions 
≤ 5 cm safe for primary closure.

 Post surgical rectal fistula represents a major 
complication, compelling immediate intervention in 
cases where local inflammatory process is limited. 
Fistula resection as well as tissue mobilization and 

interposition is the best alternative, showing good 
post surgical results. In extreme cases we suggest 
colostomy and trans-neovaginal reconstruction. An 
abdominoperineal approach with interposition of 
omentum major may be necessary in some cases. In 
the past 6 years there has been no report of rectal 
lesions among operated patients in our clinic.

 All local abscesses were treated conserva-
tively, with incision and drainage, as well as cepha-
losporin-based antibiotics until complete remission. 
For uncertain reasons they were mostly localized in 
the labia, but we believe that they appear after local 
infection due to remaining sutures. In most cases we 
could identify suture remains during wound explo-
ration.

 Four percent of the patients developed in-
frapubic subcutaneous hematoma after the first sur-
gery. These findings possibly rely on mobilization of 
subcutaneous tissue above the symphysis, gaining 
elasticity for adaptation of penile skin (neovagina). 
Although this step has been removed from our tech-
nique, we still find some cases possibly caused by 
post surgical bleeding from the NVB or groin. Local 
cooling is the easiest and most effective treatment 
option.

 Wound healing disorders are commonly de-
scribed as local tissue dehiscence, mostly observed 
on critical retraction areas such as vaginal vault 
and labia. The majority of cases are perfectly treated 
with local care. Good reepithelization and no need 
for further reconstruction are expected. Neverthe-
less, in case of tissue necrosis, some patients may 
need local debridement. Since second stage involves 
plastic reconstruction of the labia and introitus vag-
inalis, corrections can be made at this moment.

 A maximal transoperative blood loss of 50 
to 500 mL (mean 145 mL) was documented among 
operated patients. Auto-transfusions took part in 
cases of hemodynamic decompensation evaluated 
and indicated by our anesthesists. Since 2008, pre-
surgical blood donation is no longer part of the pre-
requisites for GRS in our clinic.

CONCLUSIONS

Reviewing the literature on surgical out-
comes after male to female GRS showed us several 
limitations regarding unavailable controlled stud-
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ies, prospective data collection and high follow-up 
loss. Furthermore, an extended description of sur-
gical outcomes is found in very few publications.

Our data show that gender reassignment 
surgery, even if performed by trained surgeons in 
a qualified centre, is still associated with important 
complication rates. Our findings were unable to 
described permanent limiting adverse events that 
could decisively influence functionality after GRS. 
The results also confronted us with new informa-
tion concerning our patients´ surgical outcomes, 
leading to technical improvements aiming optimi-
sation of functional results. An effort should be 
made to establish new therapy guidelines, follow-
up methods and subjective evaluation of outcomes. 
Furthermore, outcomes reaffirm penile inversion 
vaginoplasty in combination with glans-derived 
sensate clitoroplasty as a safe technique when 
treating transgender patients. New data evaluating 
our technical developments and its influence on 
surgical outcomes as well as patient’s quality of 
life are themes of our future reports.
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INTRODUCTION

Sperm quality of thawed samples is still 
considered unsatisfactory due to relatively low 
recovery rate of viable sperm after freezing and 
thawing processes, as less than 60% of them re-
gain motility after thawing (1).

 Several studies have been published 
about animal sperm cryopreservation showing 
better results regarding the viability of the sperm 
after thawing. Many sperm thawing protocols for 
animals use high heating levels (above 50º C) and 
obtain good motility recovery rates (2-4).

Purpose: To compare sperm recovery from slow versus rapid thawing technique 
using thirty-eight normozoospermic human sperm samples, as follows. Twenty-
one samples from men taking part in routine infertility screening exams (infertile 
group) and seventeen from proven fertile volunteer men with at least one child 
(fertile group).
Materials and Methods: After analysis of motility, concentration, strict morphol-
ogy and functional integrity of membranes, sperm was divided into two aliquots 
of 0.5 mL each and frozen in TyB-G medium. Samples were thawed at room tem-
perature (25 ± 2º C) for 25 minutes (slow thaw) or in a water bath at 75º C for 20 
seconds followed by water bath at 37º C for 3 minutes (rapid thaw). After thawing, 
motility, strict morphology and functional integrity of membranes were evaluated 
by a blinded investigator. The results were expressed as mean ± standard deviation 
for parametric variables and analyzed using Student’s t-test. Data with unpaired 
non-parametric variables were expressed as median (interquartile range) and ana-
lyzed by the Mann-Whitney test. Wilcoxon test was used to analyze non-paramet-
ric paired variables.
Results: There was no signifi cant difference between techniques for total and progres-
sive motility, percentage of normal morphological forms, hypoosmotic swelling test.
Conclusions: Although the rapid thawing protocol was completed in a shorter time 
(three minutes and 20 seconds versus 25 minutes, respectively), it wasn’t harm-
ful since both techniques showed comparable spermatozoa recovery. Additional 
research is needed to confi rm its safety in clinical research before introducing this 
methodology in routine assisted reproduction.
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 There is not a consensus protocol for 
thawing human semen, which can be done in 
several ways. Semen can be thawed at room 
temperature for about 5-60 minutes or using a 
water bath at 37º C for 5-10 minutes or with both 
techniques (5-10). Accordingly to our protocol, 
cryogenic vial samples are removed from the liq-
uid nitrogen and allowed to thaw at room tem-
perature (25º ± 2º C) for 25 minutes to achieve a 
complete thaw before being processed (5,8). This 
procedure has been performed for several years 
with good clinical results.

 We aim to investigate whether the use of 
a higher thawing temperature (75º C) would be 
harmful to human spermatozoa when compared 
with room temperature (25º ± 2º C) thawing re-
garding motility, morphology and integrity of 
sperm membranes, and if it would be feasible 
to introduce this technique in routine assisted 
reproduction.

MATERIALS AND METHODS

This study was carried out from Septem-
ber 25 to November 4, 2009, at Professor Aroldo 
Fernando Camargos Laboratory of Human Re-
production, Federal University of Minas Gerais. 
All participants signed a consent form and com-
pleted a questionnaire about reproductive his-
tory. This research has been approved by The 
Ethics Committee under protocol number COEP-
UFMG 348/08.

Only subjects who provided semen with-
in the standard parameters (normozoospermic, 
semen volume ≥ 2 mL) set by the 1999 World 
Health Organization were included (11). Thirty-
eight men provided sperm samples. Twenty-one 
of them from routine infertility screening exams 
(infertile group) and seventeen were proven fertile 
volunteers with at least one child (fertile group).

 Sperm was obtained by masturbation 
into a non-toxic sterile collector, after two to 
five days from last intercourse or ejaculation. 
Once collected, sperm was maintained at 37º C 
on a warm plate until total liquefaction. Sam-
ples were analyzed within 60 minutes after ejac-
ulation for concentration, motility, morphology 
and functional sperm membrane integrity and 

basic macroscopic parameters (liquefaction, 
volume, color, viscosity, pH). Rapid progressive 
spermatozoa (type a), slow progressive sperma-
tozoa (type b), non progressive (type c) and im-
motile (type d) were defined in conformity with 
WHO criteria (1999). All counts were done in a 
Neubauer chamber after appropriate dilutions of 
semen aliquots.

 Morphology was evaluated by the he-
matoxylin staining technique and slides were 
analyzed by the Kruger strict criteria (12). Mor-
phology of two hundred randomly chosen sper-
matozoa were assessed using a Carl Zeiss® opti-
cal microscope with 1,000 X millimetered ocular 
lens under oil immersion.

 Functional sperm membrane integrity 
was evaluated by the hypoosmotic swelling test. 
Briefly, a 0.1 mL semen sample was diluted into 
1.0 mL of hypoosmotic solution at 37º C inside 
an Eppendorf® tube and incubated for one hour 
in a 5% CO2 incubator, at 37º C. After homogeni-
zation, a small drop was observed under 400X 
magnification. One hundred spermatozoa were 
analyzed in each sample and the percentage of 
typical morphology changes was calculated.

Test Yolk Buffer with Gentamicine (TyB-
G) and 12% Glycerol (Irvine Scientific, USA) 
freezing medium was used (proportion 1:1) for a 
total volume of 1 mL. Just before cryopreserva-
tion, this mixture was divided into 2 equal sam-
ples. Before storing in liquid nitrogen (- 196º C), 
samples were maintained in nitrogen vapor for 
10 minutes at a 10 cm height from liquid nitro-
gen surface. Cryogenic tubes were stored for 14 
to 45 days. Samples were thawed at room tem-
perature (25º ± 2º C) by a different investigator 
for 25 minutes (slow thaw) or in a water bath at 
75º C for 20 seconds and then maintained at 37º 
C for three minutes in another water bath (rapid 
thaw) and then analyzed for motility, morpholo-
gy and functional integrity of sperm membrane. 
The investigator who analyzed the thawed se-
men was blinded to the technique used for the 
thawing.

 The minimal sample size was estimated 
to be 17 patients, using a standard deviation of 
10%, minimum difference to be detected of 10% 
and a statistical power of 81%. Data were ex-
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pressed as mean ± standard deviation for para-
metric variables and analyzed by Student’s t-
test. Non-parametric non-paired variables were 
expressed as median (interquartile range) and 
analyzed by the Mann-Whitney test. Wilcoxon 
test was used to analyze non-parametric paired 
variables. The significance level was p < 0.05.

RESULTS

Fertile and infertile subjects had similar 
age and comparable fresh sperm parameters, in-
cluding total fresh spermatozoa and spermato-
zoa per mL count, normal morphology, head or 

middle piece or tail morphology defects, or cyto-
plasmic droplets (Table-1).

 Fertile and infertile men also showed 
similar semen results after both thaw techniques 
(slow and rapid thaw). Likewise, thawed sperm 
didn’t show differences in progressive motility 
(type a + b), reactive sperm percentage after hy-

Table 1 - Fresh sperm evaluation.

Variable Fertile Infertile p Value

Age (years + SD) 37.12 + 8.23 36.19 + 5.81 0.6867

Counting 

Total count (x 106) 160 (80 - 300) 260 (145 - 368) 0.2774

Count (x 106/ mL) 52 (28 - 120) 58 (47 - 82) 0.5472

Progressive motility 65 (60 - 75) 60 (55 - 70) 0.4531

Morphology (Krüger)

Normal 17 (16 - 22) 17 (16 - 22) 0.8255

Head defect 55 (50 - 60) 54 (52 - 55) 0.7351

Middle piece defect 12 (9 - 15) 13 (12 - 15) 0.1580

Cytoplasmic droplets 4 (4 - 5) 4 (3 - 5) 0.1992

Tail defect 8 (6 - 14) 9 (6 - 10) 0.6805

Hypoosmotic test 70 (65 - 75) 70 (62 - 75) 0.7575

Student’s t-test for age. Data expressed as mean ± standard deviation 

Mann-Whitney’s test for counting, motility, morphology and hypoosmotic test.

Data are expressed as median and interquartile interval.

poosmotic swelling test or strict morphology, de-
fects in the middle piece and tail (Table-2).

 Fertile thawed samples showed similar 
percentage of normal spermatozoa morphology 
after thawing by both techniques, compared with 
fresh samples; however there was an increase of 
morphological head defects (p ≤ 0.01) and a de-
crease of cytoplasmic droplets (p ≤ 0.004), and 
percentages of spermatozoa reactive to the hy-
poosmotic swelling test (p < 0.0001) (Table-3). 
There was a decrease of progressive sperm motil-
ity (p < 0.0001) (Table-4).

 Thawed infertile samples didn’t show 
difference of normal spermatozoa morphol-

ogy percentage regarding slow thaw technique; 
nevertheless rapid thaw method demonstrated a 
reduction (p = 0.0034). There was a significant 
increase of morphological head defects only for 
rapid thaw protocol (p = 0.0362) and a decrease 
in the percentages of spermatozoa reactive to the 
hypoosmotic swelling test (p < 0.0001) by both 
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Table 2 - Sperm evaluation according to thawing protocol.

Variable Slow thaw Rapid thaw P Value

Fertile

Progressive motility 35 (5 - 50) 30 (15 - 55) 0.2706

Morphology (Krüger)

Normal 18 (13 - 20) 17 (14 - 20) 0.7045

Head defect 60 (57 - 62) 61 (60 - 63) 0.3344

Middle piece defect 10 (8 - 14) 10 (9 - 12) 0.5558

Cytoplasmic droplets 3 (3 - 4) 3 (3 - 4) 0.8705

Tail defect 9 (7 - 10) 9 (7 - 12) 0.6915

Hypoosmotic test 45 (36 - 48) 42 (34 - 49) 0.8486

Infertile

Progressive motility 35 (25 - 45) 40 (25 – 55) 0.3139

Morphology (Krüger)

Normal 15 (13 - 21) 15 (11 - 18) 0.5458

Head defect 60 (50 - 63) 57 (53 - 65) 0.8800

Middle piece defect 11 (8 - 14) 12 (10 - 15) 0.2678

Cytoplasmic droplets 3 (3 - 4) 3 (2 - 4) 0.4784

Tail defect 9 (8 - 11) 10 (7 - 14) 0.7624

Hypoosmotic test 47 (42 - 51) 50 (39 - 54) 0.7340

Mann-Whitney’s test for motility, morphology and hypoosmotic test.
Data are expressed as median and interquartile interval.

methods (Table-3). The two analyzed techniques 
demonstrated a decrease of progressive sperm 
motility (p < 0.0001) with recovery rates ranging 
from 46% to 67% (Table-4) for the fertile and 
infertile groups.

DISCUSSION

Many sperm thawing methods for animals 
use high heating temperatures (above 50º C) (2-
4). In contrast, the majority human cryopreserva-
tion protocols use thawing temperatures ranging 
from 20 to 37º C (5-10), requiring a longer thaw-
ing time. This fact, coupled with the need to re-

fine the protocols of freezing and thawing of hu-
man semen, sparked interest in an unprecedented 
way to check how human sperm undergoing this 
type of procedure reacts.

 Our hypothesis was that if the sperms of 
many animal species recovered so well after fast 
thawing at higher temperatures, it could also be 
the same with human sperm. So we decided to 
investigate whether the use of higher heating 
curves would be as safe to human spermatozoa 
as conventional thawing, and if it would be fea-
sible to introduce this technique to routine pro-
cedures for cryopreservation of human semen in 
assisted reproduction.



112

IBJU | Rapid human semen thawing does not impaiR RecoveRy

Table 3 – Sperm parametere before and after cryopreservation.

Sperm parameter Before freezing After thawing p Value

Fertile

Normal morphology

Slow thaw 17 (16 - 22) 18 (13 - 20) 0.5966

Rapid thaw 17 (16 - 22) 17 (14 - 20) 0.3289

Morphological head defects

Slow thaw 55 (50 - 60) 60 (57 - 62) 0.0107

Rapid thaw 55 (50 - 60) 61 (60 - 63) 0.0026

Cytoplasmic droplets

Slow thaw 4 (4 - 5) 3 (4 - 5) 0.0040

Rapid thaw 4 (4 - 5) 3 (3 - 4) 0.0034

Hypoosmotic test

Slow thaw 70 (65 - 75) 45 (36 - 48) < 0.0001

Rapid thaw 70 (65 - 75) 47 (34 - 50) < 0.0001

Infertile

Normal morphology

Slow thaw 17 (16 - 22) 15 (13 - 21) 0.2428

Rapid thaw 17 (16 - 22) 15 (11 - 18) 0.0034

Morphological head defects

Slow thaw 54 (52 - 55) 60 (50 - 63) 0.1232

Rapid thaw 54 (52 - 55) 57 (53 - 65) 0.0362

Cytoplasmic droplets

Slow thaw 4 (3 - 5) 3 (3 - 4) 0.0674

Rapid thaw 4 (3 - 5) 3 (2 - 4) 0.0665

Hypoosmotic test

Slow thaw 70 (62 - 75) 47 (42 - 51) < 0.0001

Rapid thaw 70 (62 - 75) 50 (39 - 54) < 0.0001

Wilcoxon test was used to analyze non-parametric paired variables.

Data are expressed as median and interquartile interval.
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 This research was able to evaluate and 
compare the viability of human sperm after thaw-
ing at temperatures of 75º C and room temperature 
using the parameters of motility, morphology and 
integrity of sperm membranes. The temperature of 
thawing in a water bath at 75º C for 20 seconds 
followed by immersion in water bath at 37º C for 
three minutes was adapted from a study that has 
thawed equine semen at this temperature (4).

 A pre-warm (37º C) was not performed in 
slow thaw group before sperm motility measure-
ment. Moreover, with this lower temperature used 
in the slow thaw group it would be expected a 
higher probability of finding a difference, but our 
study did not demonstrate any difference. Inter-
esting, Calamera et al. (2010) did not show any 
influence of room temperature (20º C) versus 40º 
C on sperm motility.

 Sperm recovery from fertile and infertile 
patients submitted to a higher thawing tempera-
ture did not diverge from slow thawing protocol, 
suggesting that the rapid thaw protocol appears 
not to be harmful for the analyzed variables. 
Furthermore, it was performed in a shorter time 
(three minutes and 20 seconds vs. 25 minutes, 
respectively).

 Even though there would be a risk of 
DNA-damage once a high temperature is in-

volved (75º C), this study did not have the inten-
tion of evaluating sperm DNA fragmentation. As 
we couldn’t find any study that has used 75º C 
for human semen thawing, more studies should 
be performed in this field.

 Several studies have confirmed the decline 
in sperm motility after thawing (11,13,14). In a 
recent prospective study, the motility of sperma-
tozoa thawed in water bath at 20, 37, 38, 39 and 
40º C decreased significantly (15). In our study, 
both thawing techniques resulted in decrease of 
sperm progressive motility (a + b) in fertile and 
infertile groups compared to fresh samples (p < 
0.0001) (Table-4). However there wasn’t a signifi-
cant difference between techniques (p = 0.2706 
and p = 0.3139, respectively, Table-2).

 Regarding the sperm morphology, the 
most commonly used staining methods for 
sperm morphology evaluation include hematox-
ylin stain, the Papanicolaou method, the Shorr 
method, the Spermac method or the Diff-Quik 
method. Some published papers have used Kru-
ger morphological evaluation with other dyes 
(8,16). The best method should be the most ben-
eficial to the laboratory as each method has lim-
itations (17). Therefore, hematoxylin was chosen 
as a routine staining procedure for Kruger strict 
criteria sperm evaluation.

Table 4 – Recovery rates after cryopreservation in fertile and infertile men.

Sperm parameter Before freezing After thawing
Recovery rate (%) 

(final/initial motility)
p Value

Fertile

Progressive motility (grade A + B)

Slow thaw 65 (60 - 75) 35 (5- 50) 54 < 0.0001

Rapid thaw 65 (60 - 75) 30 (15 - 55) 46 < 0.0001

Infertile

Progressive motility (grade A + B)

Slow thaw 60 (55 - 70) 35 (25 - 45) 58 < 0.0001

Rapid thaw 60 (55 - 70) 40 (25 - 55) 67 < 0.0001

Wilcoxon test was used to analyze non-parametric paired variables progressive motility

Data are expressed as median and interquartile interval.
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 The percentage of morphologically nor-
mal thawed sperm didn’t reveal a significant 
difference when comparing fertile and infertile 
groups or slow and rapid thawing methods, which 
is in agreement with other studies (1,13).

 However, there was a decrease in the per-
centages of morphologically normal sperm from 
infertile group when using the rapid thawing pro-
tocol. This decrease is in agreement with some 
published papers (10,14). A possible explanation 
for this result can be due to lower resistance of 
sperm from infertile men to damage caused by the 
cryopreservation process (18).

 The hypoosmotic swelling test is widely 
used in various studies involving frozen semen 
in the veterinary field (4,19). In human repro-
duction, despite having a questionable validity 
in procedures that involve semen freezing and 
thawing, data was published using this test to 
evaluate the integrity of the sperm membrane 
(1,15). Therefore in our study, we also chose to 
include this test to evaluate this parameter before 
and after sperm thawing.

 Cellular membrane damage could be 
demonstrated by a decrease in the percentage of 
sperm cells reactive to the hypoosmotic swelling 
test when comparing fresh to thawed samples (p 
< 0.001). This decline is similar to another study 
that demonstrated reduced spermatozoa mem-
brane integrity (1).

 To our knowledge, we couldn’t find any 
study that had done the same comparison (slow 
versus fast human sperm thawing). This is the first 
study to do this experiment. Additional analogous 
basic research is needed to confirm our results 
with non normozoospermic sperm samples and in 
clinical research to access normal birth rates be-
fore introducing this methodology in routine as-
sisted reproduction.

CONCLUSIONS

 The techniques of fast and slow thawing 
showed the same recovery of spermatozoa in nor-
mozospermic men. Sperm from fertile and infertile 
patients submitted to higher thawing temperature 
did not diverge from slow thawing protocol, sug-
gesting that the rapid thaw protocol seems not to 

be harmful for the analyzed variables. Further-
more, it was performed in a shorter time (three 
minutes and 20 seconds vs. 25 minutes, respec-
tively). Additional research is needed to confirm 
its safety in clinical research before introducing 
this methodology in routine assisted reproduction.
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INTRODUCTION

Varicocele is characterized by abnor-
mal tortuosity and dilatation of the veins of the 
pampiniform plexus within the spermatic cord and 
is one of the causes related to male infertility. The 
prevalence of varicocele is approximately 15-20% 
in the general population and 30-40% in infertile 

men (1). Levinger et al. proposed that varicocele 
prevalence increase over time and the risk of in-
cidence is approximately 10% for each decade of 
life (2).

 The etiology of varicocele is still unclear. 
Kumanov et al. suggested that weight and body 
mass index (BMI) have a protective role, and height, 
penile length and penile circumference were nega-

Aim: Varicocele is characterized by abnormal tortuosity and dilatation of the veins 
of the pampiniform plexus within the spermatic cord and is one of the causes re-
lated to male infertility. This study aimed to investigate the correlation between 
varicocele and  somatometric parameters. We also aimed to determine prevalence 
and treatment ratio of this disorder among healthy young Turkish men.
Materials and Methods: A total of 2061 young men aged from 19 to 34 years was 
enrolled and cross sectionally evaluated for status of varicocele. Body mass index 
was calculated. Patients were categorized as normal weight, overweight and obese 
using by National Institutes of Health criteria. Patients underwent physical exami-
nations for the presence and grade of varicocele. If the varicocele was found and 
previously submitted to different treatment modalities, the age of treatment and 
outcomes were recorded.
Results: Varicocele was present in 498 men (24.2%). The mean age of the partici-
pants was 22.7 ± 1.8 years, and the median BMI was 22.8 ± 2.0 kg/m2. There were 
no signifi cant differences in age, height, weight and BMI among the patients with 
different grades of varicocele (p > 0.05). Although no signifi cant difference was 
found in varicocele prevalence between normal weight and over-weight partici-
pants (p > 0.05), obese participants had signifi cantly lower varicocele prevalence 
compared with normal or over weight participants (p = 0.006). A total of 49 men 
had scrotal pain and the treatment ratio was only 2.8%.
Conclusion: Prevalence of varicocele was found in about 24% of healthy young 
Turkish population. Participants with varicocele had signifi cantly lower BMI val-
ues compared with those without varicocele. Our fi ndings supported the hypothesis 
that individuals with a greater BMI may have advantages in relieving the varico-
cele, but further studies are required to clarify this issue. Additionally treatment 
ratio was low among young men with varicocele.
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tive factors for the development of varicocele (3). 
Delaney et al. (4) retrospectively reviewed and 
obtained the height and weight of 43 consecu-
tive males (mean age 14.3 years) under long-term 
follow-up for varicocele. They demonstrated that 
patients with varicocele are significantly taller 
and heavier than age-matched controls. Despite 
the significant differences in heights and weights, 
BMI was not different according to the results of 
that study (4). Nielsen et al. reported that varico-
celes are less likely to be diagnosed among obese 
men focusing on 2106 men aged 18-85 years (5). 
Chen and Huang evaluated 102 varicocele pa-
tients and 97 age-matched male patients who did 
not have varicocele. They demonstrated that the 
prevalence of varicocele was higher in patients 
with a lower BMI (6).

 In order to explore further this concept, 
we evaluated 2061 healthy males aged 19-34 
years for the presence and grade of varicocele  
and investigate the correlation between varico-
cele and the somatometric parameters including 
age, height, and body mass index (BMI).

MATERIALS AND METHODS

A total of 2061 (aged 19 to 34) healthy 
young men (soldiers) in Turkish army aged 19-34 
years were enrolled in the study during a gen-
eral health examination between March 2009 
and June 2009. During the examination of the 
participants, a comprehensive history was taken 
and physical examination including height and 
weight measurements and physical assessment 
for varicocele were performed by a single physi-
cian in a special room for all cases. If the vari-
cocele was found, the treatment modalities used 
previously, the age of treatment and the treat-
ment results were recorded by a health staff dur-
ing examination.

 The study was approved by the Local 
Institutional Review Board and all subjects pro-
vided proper informed consent. Varicocele was 
identified in a heated room during scrotal exami-
nation in the upright position before and during 
Valsalva’s maneuver and was clinically classified 
as grade 1 - palpable only during the Valsalva’s 
maneuver, grade 2 - palpable without the need of 

Valsalva’s maneuver, and grade 3 - visible from a 
distance without palpation (7).

 Body mass index was calculated from 
height and weight data according to the formula 
of BMI = weight (kg)/height (m)2. Using the Na-
tional Institutes of Health definition, participants 
with a BMI of less than 25 kg/m2 were catego-
rized as normal weight, participants with a BMI 
of 25 kg/m2 to less than 30 kg/m2 were consid-
ered overweight and those with BMI of 30 kg/m2 
or greater were considered obese (8).

Statistical analysis

The statistical analyses were performed 
by SPSS for Windows 15.0 (SPSS Inc, Chicago, 
IL). Data were presented as mean plus or minus 
standard deviation. One-way ANOVA with Post 
Hoc Tukey test was used to analyze differences of 
anthropometric measurements among the various 
varicocele grades. Chi-square analysis was used 
to compare varicocele prevalence among the vari-
ous BMI categories. A p-value less than 0.05 was 
used as a threshold for statistical significance.

RESULTS

The mean age of the participants was 22.7 
± 1.8 years, and the median BMI was 22.8 ± 2.0 
kg/m2. Varicocele was present in 498 men (24.2%). 
In relation to grade, 97 (4.7%) were found as grade 
III, 187 (9.1%) were grade II, and 214 (10.4%) were 
grade I. Prevalence of different grades of vari-
cocele are shown in Figure-1. Differences in the 
mean age, height, weight and BMI among the par-
ticipants with different grades of varicocele (non-
varicocele group, grades 1, 2 and 3) are shown in 
Table-1. There were no significant differences in 
age, height, weight and BMI among the patients 
with different grades of varicocele (p > 0.05). Al-
though no significant difference was found in 
varicocele prevalence between normal weight and 
overweight participants (p > 0.05), obese partici-
pants had significantly lower varicocele prevalence 
compared with normal or overweight participants 
(p = 0.006) (Table-2).

No significant differences were found in 
varicocele grades between the participants with 
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Table 1 - Anthropometric measurements of participants according to varicocele grades (mean ± SD).

Varicocele grades

PNone
(n = 1287)

Grade 1
(n = 179)

Grade 2
(n=161)

Grade 3
(n=93)

Age, year 22.6 ± 1.8 22.9 ± 1.9 23.1 ± 1.6 22.1 ± 1.7 NS

Height, cm 174.8 ± 5.5 175.0 ± 5.3 175.7 ± 5.6 176.1 ± 5.1 NS

Weight, kg 69.0 ± 7.0 70.0 ± 5.9 70.4 ± 6.9 71.2 ± 5.8 NS

BMI, kg/m2 22.6 ± 2.0 22.8 ± 1.8 22.7 ± 1.7 22.1 ± 1.6 NS

NS: not signifi cant (p > 0.05)

Table 2 - The relationship between presence of varicocele and obesity.

Total
n (%)

Normal weight
n (%)

Overweight
n (%)

Obese
n (%)

P

Varicocele + 498 (24.1) 433 (25.2) 57 (20.7) 8 (12.1)
0.006

Varicocele - 1563 (75.9) 1287 (74.8) 218 (79.3) 58(87.9)

Total 2061 (100.0) 1720 (100.0) 275 (100.0) 66 (100.0)

Figure 1 - Prevalences of varicocele grades in 2061 young 
men in Turkey.

normal weight and overweight (p > 0.05). However, 
it was observed statistically signifi cant difference 
in varicocele grades between the obese patients and 
the others (p = 0.031): obese participants had lower 
prevalence of Grades 2-3 compared with normal or 
overweight participants (p < 0.05) (Table-3).

 A total of 49 (17.25% of all grade II and 
grade III varicocele patients) men had scrotal pain. 
Six patients were treated by open varicocele liga-
tion procedure and there was no recurrence. The 
mean age at operation was 18 (12-22) years. Hy-
drocele developed after the surgical treatment only 
in one patient. Eight patients had been managed 
by conservative treatment including nonsteroidal 
analgesic drugs.

DISCUSSION

The defi nitive etiology of varicocele is not 
well known, but its increased frequency of presen-
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tation on the left side preponderance has led to 
the discussion of several theories. These included 
an increased length of the left spermatic vein, its 
right-angle entry into the higher pressure left re-
nal vein, an increased absence of valves in the left 
spermatic vein compared with the right, and the 
possibility of the “nutcracker” phenomenon with 
compression of the left renal vein between the aor-
ta and superior mesenteric artery (9,10). In general, 
all of these theories are based on an increased hy-
drostatic column of fluid within the left spermatic 
vein when in the upright position. These etiologic 
origins are similar to those proposed for varicose 
veins elsewhere in the body (11).

 Although the prevalence of varicocele has 
been studied extensively, the results are complex. 
It has been accepted that it is present in approxi-
mately 15% of all population. In contrast, 35% 
of men with primary infertility and up to 70% of 
men with secondary infertility present varicocele 
(12). Furthermore, approximately 69-81% of men 
with secondary infertility have varicocele (8,13). 
In some studies, varicocele rates have been report-
ed  lower than our data; in a large epidemiologi-
cal study the prevalence was 11.7% in the general 
population and 25.4% in the infertile male popu-
lation (14,15). Akbay et al. detected varicocele in 
293 (7.2%) of  4052 boys (16). However, there are 
convincing data showing that this condition is 
more frequent in the general population. In 2006, 
Pfeiffer et al. performed a Doppler-based study 
on the prevalence of varicocele in 2756 children 
(10.2 years) and 2008 adolescents (14.6 years) and 
detected varicocele in 18.0% of the children and 
42.7% of the adolescents (17). They concluded that 
even in children varicocele is not a rare phenom-

enon and in adolescents this condition is rather 
common. Mickevicius and Bosas studied  one hun-
dred patients and measured the thickness of veins 
of plexus pampiniformis by echoscopy. They found 
a varicocele in 24% of all patients by this method 
(18). Levinger et al. designed a retrospective study 
that consisted of 504 consecutive healthy men in 
older population (54.7 years) and found varicocele 
in 175 of the 504 men (34.7%). They concluded 
that the incidence of varicocele increases aproxi-
mately 10% for each decade of life and reaches up 
to 75% above the eighth decade (2). In our present 
study varicoceles were detected in 24% of  2061 
young Turkish men. Our results are in concordance 
with findings of former studies suggesting that the 
prevalence of the varicocele is more frequent.

 For many diseases, in recent years, atten-
tion has focused on whether they are associated 
with a certain type of physical constitution. In 
regard to varicocele, data are not pure and con-
sistent. Smith was the first to hypothesize that 
patients with varicocele were taller and heavier, 
on the basis of a comparison of 840 patients with 
varicocele with an age-correlated group without 
varicocele (19). Tsao et al. showed that the preva-
lence and severity of varicoceles were inversely 
correlated with obesity, which indicates that obe-
sity may result in a decreased nutcracker effect 
(20). Handel et al. reported that the prevalence of 
varicocele decreases with increasing BMI, and the 
reason is increased adipose tissue that decreases 
compression of the left renal vein and prevents 
detection due to adipose tissue in the spermatic 
cord (21). Delaney et al. retrospectively evaluated 
43 patients (mean age 14.3 years) with varicoceles 
regarding their physical appearance and compared 

Table 3 - The distribution of varicocele grades according to body mass index.

Varicocele grades
Normal weight

n (%)
Overweight

n (%)
Obese
n (%)

P

Grade 1 179 (10.4) 29 (10.5) 6 (9.1)

0.031Grade 2 161(9.4) 24 (8.7) 2 (3.0)

Grade 3 93 (5.4) 4 (1.5) 0 (0)

Total 433 (100.0) 57 (100.0) 8 (100.0) 498
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the data with age-correlated normal values from 
the Centers for Disease Control and Prevention. 
They also concluded that children with varico-
celes were significantly taller and heavier, but 
did not show significant differences in BMI (4). 
Our findings were also parallel to these previous 
studies, although no statistically significance has 
occurred between somatometric parameters and 
varicoceles. However, our study showed that in-
creased weight and height and decreased BMI 
correlated with increasing degree of varicocele. 
These results may be due to younger age of our 
participants, since most of the participants aged 
20-21 years and had normal weight. These results 
need further evaluation with studies including 
more obese participants.

 In contrast to the results of other previous 
studies, Stavropoulos et al. (22) examined 2376 
school children (range 9-16 years) and detected 
varicocele in 98 of them. In that study, children 
with  varicocele had a significantly lower body 
weight and there was no differences related to 
height (22). The prevalence of varicoceles in that 
study was low (4.1%), contrary to the literature 
previously mentioned. Unfortunately, the authors 
did not publish comparative BMI data. Another 
problem of this study was the low age of the par-
ticipants.

 Chen and Shuang evaluated 197 patients 
with and without varicocele (6). They showed that 
patients with grade 3 varicoceles more frequently 
had a lower BMI than patients with grades 1 and 
2 varicoceles, but the differences were not sig-
nificant. However, the prevalence of varicocele 
was higher in patients with lower BMI. Similar 
to that study, we found significant difference in 
varicocele grades between the obese patients and 
the others, so that obese participants had lower 
prevalences of grades 2-3 compared with normal 
or overweight participants. Both study findings 
suggested that patients with a greater BMI may 
have advantages in relieving the nutcracker phe-
nomenon, which causes significant varicoceles.

 Although the major indication for the 
treatment of varicocele is subfertility, a small part 
of the patients presents scrotal pain associated 
with varicocele. In the literature, the estimated 
incidence of pain caused by varicocele is 2-10% 

(23). Treatment of painful varicocele traditionally 
consists of conservative measures, followed by 
surgical or radiological techniques if the conser-
vative measures fail to treat the abnormality. In 
the present study 9.8% (n = 49) of all varicocele 
patients had scrotal pain resembling to the ratio 
reported in the literature. However, surgical liga-
tion had been performed only in 2.8% of the pa-
tients and 8 had received oral analgesics.

Our study is an epidemiological screening 
of varicocele among healty young men in Tur-
key and the majority of our participants was in 
the same decade of life. Novelty of the study was 
the treatment rate among the varicocele patients. 
However, this study had some limitations. First, we 
did not use other imaging studies, such as Dop-
pler ultrasound, to prove the varicocele grades. 
Second, the number of obese patients were small. 
Therefore, we need to include more obese cases in 
future studies. Third, because of we did not inves-
tigate semen analysis of varicocele patients, the 
real treatment necessity was unknown.

 In conclusion, prevalence of varicocele 
was found about 24% of healthy young Turkish 
population and patients with varicocele had sig-
nificantly lower BMI levels than those without 
varicocele. Therefore, our findings support the hy-
pothesis that patients with a greater BMI may have 
advantages in relieving the varicoceles, but further 
studies are required to clarify this issue. In addi-
tion, treatment rate was low.
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INTRODUCTION

Transrectal ultrasound (TRUS)-guided 
prostate biopsies have become widespread, and 
they are the most reliable method for the diag-
nosis of prostate cancer following the determina-
tion of abnormal prostate-specifi c antigen (PSA) 
levels and the routine use of PSA measurements 
in conjunction with a digital rectal examination 
(DRE). Today, debate continues about the need 
for analgesia and the technique used for admin-
istration (1-3). TRUS-guided prostate biopsy is 
a gold standard for diagnosing prostate cancer 
in patients at high risk of the disease (4,5). The 

description provided by a sextant biopsy with 
TRUS guidance and the development of other 
biopsy techniques make this method crucial for 
histopathological diagnosis (3). Although TRUS-
guided prostate biopsy is a common procedure, 
there is no standard guideline or protocol for the 
preparation of the patient.

 There is pain and discomfort in patients 
undergoing this procedure when performed with-
out using analgesia or anaesthesia. Consequent-
ly, patient-doctor compliance can be damaged, 
which could cause retrieval of an insuffi cient bi-
opsy specimen from the incorrect location (2-4). 
The pain usually occurs during placement of the 

Purpose: The effi cacy of three different analgesic techniques during transrectal ul-
trasound (TRUS) guided prostate biopsy, including (i) periprostatic blockage (PPB), 
(ii) intrarectal gel instillation, and (iii) sedoanalgesia were compared.
Material and Methods: During a period of fi ve months, 100 consecutive men were 
enrolled in this study. A 10-point linear visual analogue scale (VAS) was used to 
assess the pain scores during (VAS 1), immediately after (VAS 2) and one hour after 
(VAS 3) the needle biopsy procedure. The relationship between the level of pain, 
prostate volume, age and PSA was determined.
Results: There were no statistically signifi cant differences between the four groups 
in terms of mean age and PSA values. The pain scores were signifi cantly lower in 
sedoanalgesia and PPB groups (p = 0.0001). There was no statistically signifi cant 
difference between the groups in terms of complications.
Conclusions: In this study, it was shown that patient comfort is better and it is pos-
sible to get decreased pain scores with PPB or sedoanalgesia. However, PPB is a 
preferable method in TRUS-guided prostate biopsy since it is much more practical 
in outpatient clinics.
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probe into the anal canal, during the movement of 
the probe inside, and during retrieval of the biopsy 
by needle (1-5). An analgesic and anaesthetic pro-
tocol should be implemented to enhance the pa-
tient’s adaptation to the procedure and to decrease 
their pain. There are several different approaches 
that can be used for this purpose, including a rec-
tal gel with lidocaine or with lidocaine-prilocaine, 
a lidocaine suppository, a periprostatic nerve 
blockage, a pudendal block, nonsteroidal anti-in-
flammatory drugs, tramadol, propofol, midazolam 
and nitrous oxide with oxygen (6-8). There is no 
consensus on the selection of a method for use in 
the clinic. Criteria for this decision include patient 
tolerance to pain, existing pathologies (especially 
anorectal diseases), medical history, biopsy expe-
rience, socio-cultural level, and the patient’s level 
of consciousness. In this prospective study, we 
compared the efficacy of three different analgesic 
techniques during TRUS-guided prostate biopsy, 
including (i) periprostatic blockage, (ii) intrarectal 
gel instillation, and (iii) sedoanalgesia.

MATERIALS AND METHODS

During a period of five months, 100 con-
secutive men were enrolled in this study and 
underwent TRUS-guided prostate biopsy at the 
Department of Urology, Faculty of Medicine, Uni-
versity of Cukurova after obtaining the necessary 
approvals from the local Ethics Committee. In-
formed consent was obtained from each patient 
after discussing the procedure in detail.

 Biopsy patients were identified on the 
basis of an abnormal finding during the digital 
examination and/or elevated serum PSA levels 
higher than 2.5 ng/mL. Patient history as well 
as physical and laboratory examinations were 
evaluated and patients were randomised into four 
groups, each containing 25 individuals.

Analgesic methods

a) In group one (the control group) biopsies were 
performed without any analgesia or anaesthe-
sia protocol.

b) In group two, after placing the TRUS probe, a 
periprostatic nerve block (PPB) in the sagittal 

plane was performed by injection of 5 cc of 2% 
lidocain with a 25-cm 18-gauge (G) spinal nee-
dle. The injection was made in the neurovascu-
lar bundle at the base of the prostate, between 
the prostate and seminal vesicles.

c) In group three, ten minutes before the biopsy, 
10 cc of 2% lidocain gel was administered in-
trarectally.

d) In group four, sedoanalgesia was used. Seda-
tion was achieved by infusing 2 mg of mid-
azolam intravenously, and 2µg/kg of fentanil 
was used for analgesia. All patients were mon-
itored by an anesthesiologist during and after 
the procedure for possible complications in the 
operating room.

 Exclusion criteria for this study included a 
history of transrectal prostate biopsy; a bleeding 
diathesis and/or anticoagulant treatment; active 
rectal malformations, such as haemorrhoids, anal 
fissures, strictures or other painful rectal condi-
tions; acute prostatitis; paraplegia; a history of 
lidocaine allergies; concomitant use of analgesics 
and narcotic medications; and an inability to rate 
a visual analogue scale (VAS).

 All patients received standard antibiotic 
prophylaxis with 500 mg of ciprofloxacin one 
day before and at least four days after the pro-
cedure. Bowel preparations were made with a 
fleet enema two hours before the biopsy. After the 
patient assumed the lithotomy position, a TRUS 
was performed using a 6.5-MHz transrectal probe, 
and the prostate was evaluated in both sagittal 
and transverse planes to calculate the volume. An 
18-gauge, 25-cm automatic biopsy gun was used 
to obtain a standard of twelve core biopsies.

A 10-point linear visual analogue scale 
(VAS) was used to assess the pain scores during 
(VAS 1), immediately after (VAS 2) and one hour 
after (VAS 3) the needle biopsy procedure. Pain 
scores were measured via a simple ruler and re-
corded for analysis by a person other than the 
physician who performed the biopsy. The patients 
who underwent biopsy under sedoanalgesia com-
pleted the questionnaire after their drowsiness 
had been resolved. Additionally, the relationship 
between the level of pain, prostate volume, age 
and PSA was determined. After termination of the 
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procedure, all patients underwent follow-up for 
at least one hour for any complications and were 
then discharged.

STATISTICAL ANALYSIS

 Each continuous variable was checked for 
normality. Because the data were not distributed 
normally, an appropriate non-parametric test 
was chosen. Ordinal data (VAS) were analysed 
using the Kruskal-Wallis test. Because the analy-
sis of variance was significant, comparisons were 
applied using the Mann-Whitney U test. Data 
were analysed by the Friedman test for time-
dependent groups. The Wilcoxon rank sum test 
was used to evaluate the differences between two 
groups. Bonferroni’s correction was applied (P < 
0.05/n; where n = number of comparisons) when 
multiple comparisons were made. The results are 
presented as mean ± SD and median (min-max).

RESULTS

The mean ages of the subjects were not 
significantly different between study groups; 
64.7 ± 10.5 for group 1, 63.4 ± 7.6 for group 
2, 59.5 ± 12.1 for group 3 and 63.4 ± 8.6 for 
group 4 (p = 0.293). Mean patient PSA levels and 
prostate volume of the patients were similar, and 
there were no statistically significant differences 
between the groups (Table-1).

 A statistically significant difference was 
determined when VAS 1, VAS 2 and VAS 3 were 
evaluated (p = 0.001). Although pain score lev-
els during probe insertion and biopsy were sig-
nificantly different between the control and PPB 

groups (p > 0.05), we did not find a difference 
in comparison of post-procedural pain. Although 
decreases in VAS 1 and VAS 2 pain scores were 
statistically significant in the control and PPB 
groups, there was no significant difference in 
VAS 3. Three pain scores were significantly lower 
in the sedoanalgesia group than in the control 
group (p = 0.0001).

 A decrease in all three pain scores was 
statistically significant when PPB was compared 
with the intrarectal gel group. In the sedoanalge-
sia group, a decrease in the three pain scores was 
statistically significant when compared with PPB 
and the intrarectal gel group (p = 0.0001).

 Consequently, although acceptable pain 
scores were obtained in the PPB and sedoanalge-
sia groups, patients explicitly complained of pain 
in the control and intrarectal gel groups.

 In groups 1, 2 and 3, 46.6% of the pa-
tients stated that they did not have pain one hour 
after the procedure, and the remaining patients 
had low or very low levels of pain. In the se-
doanalgesia group, most of the patients experi-
enced no pain, and two patients experienced very 
low pain (Figure-1). In Table-2, the distribution 
of VAS scores according to time and groups is 
shown.

 The relationship between the level of pa-
tient pain and prostate volume, age, and PSA 
levels was analysed. It was determined that pain 
level decreased, whereas prostate volume in-
creased, and this result was statistically signifi-
cant. The relationship between age, PSA levels 
and pain scores was not statistically significant.

 Prostate cancer was diagnosed in 33 pa-
tients who had undergone biopsy. There was no 

Table 1 - Patients characteristics.

Study Groups Mean ± SD

Group 1
(Control)

Group 2
(Perip. blockage)

Group 3
(Intrarectal gel)

Group 4
(Sedoanalgesia)

p value

Serum PSA (ng/mL) 14.7 ± 13.1 11.1 ± 7.8 11.6 ± 11.2 17.1 ± 17.0 0.262

Prostate vol. (cc) 43.1 ± 13.5 46.4 ± 18.9 38.1 ± 12.5 59.8 ± 26.2 0.371
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difference in the quality or quantity of fragments 
obtained during the biopsy between the groups. 
There was no statistically signifi cant difference 
between the groups in terms of the incidence of 
diagnosed prostate cancer. Therefore, pain scores 
were compared between the 33 patients with 

prostate cancer and the 67 patients without can-
cer. We found that pain scores were statistically 
lower in patients with prostate cancer (Table-3).

 Rectal bleeding which was minimal was 
observed in 44% of the patients after the biopsy. 
There was no statistically signifi cant difference 

Table 2 - Distribution of pain scores between groups and time.

Study Groups Mean ± SD

VAS
Group 1
(Control)

Group 2
(Perip. blockage)

Group 3
(Intrarectal gel)

Group 4
(Sedoanalgesia)

p value†

VAS 1 (During biopsy) 30.9 ± 17.0 10.2 ± 13.2 29.2 ± 11.7 1.0 ± 2.7 0.0001

VAS 2 (just after the biopsy) 45.5 ± 20.7 22.3 ± 16.7 45.8 ± 16.8 1.9 ± 4.9 0.0001

VAS 3 (One hour later) 10.3 ± 13.4 3.9 ± 6.6 9.8 ± 12.1 0.3 ± 1.1 0.0001

p value* 0.0001 0.0001 0.0001 0.0001

*p value comparison of VAS groups according to time (Friedman test)
†p value comparison of 4 groups (Kruskal Wallis test)

Figure 1 - Distribution of VAS pain scores along time according to groups.
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between the groups in terms of bleeding, volume 
and the number of the patients.

 A short duration of hypotension was de-
tected in a patient with a PPB, but the patient 
recovered from this condition in a short time. No 
complications were observed in the early period 
up to three weeks following the biopsy.

DISCUSSION

In this investigation, the effects of using 
an intrarectal gel with lidocaine, a commonly 
used periprostatic blockage, and a sedoanalge-
sia treatment were evaluated on their ability to 
reduce pain during prostate biopsy. In addition, 
the visual pain scale was used to determine the 
effects of anaesthesia and the degree of pain that 
a patient experienced.

 Desgrandchamps and Chang have re-
ported that intrarectal gel with lidocaine did not 
provide a statistically significant analgesic effect 
when compared with an ultrasonographic gel. In 
this study, patients who underwent the use of an 
intrarectal gel with 2% lidocaine were compared 
with a control group (9,10). Pain scores were 
higher in the control group; however, there were 
no statistically significant differences between 
the groups when all pain scores were compared. 
The postoperative course was uneventful.

Periprostatic nerve blockage (PPB) was 
initially defined by Nash et al. (11). The authors 
noted that pain scores were significantly lower in 
the patients who had a unilaterally prostatic nerve 

blockage, compared with the pain scores of pa-
tients who did not. Recently, Soloway and Obek 
stated that anaesthesia and analgesia are neces-
sary during biopsy, and they reported that pain 
was lower in all patients who underwent biopsy 
with a periprostatic nerve blockage. No complica-
tion was noted in all except one patient (12).

 In our investigation, VAS 1 and VAS 2 
pain scores in the periprostatic nerve blockage 
group were significantly lower than those in the 
control group. There was no statistically signifi-
cant difference between the groups when VAS 3 
was considered. In the PPB group, all three pain 
scores were significantly lower when compared 
with those of the other groups. Hypotension, 
which was treated in a short period of time, was 
observed in one patient for whom periprostatic 
blockage was performed. No other complication 
was detected. Minimal rectal bleeding was ob-
served in approximately 50% of patients in all 
groups. However, there was no statistically sig-
nificant difference between the groups in terms 
of bleeding and complications, as previously re-
ported.

 Periprostatic nerve blockage is a cost ef-
fective, easily performed and minimally invasive 
method with high success in patients. We recom-
mend that periprostatic nerve blockage be rou-
tinely used before the procedure to improve patient 
comfort and increase the ease of the biopsy pro-
cedure. Alternatively, the application of an intra-
rectal gel may make the procedure easier without 
such a high cost. Obek et al. categorised patients 

Table 3 - Distribution of pain scores according to the existence of prostate cancer.

Prostate cancer Mean ± SD

Yes (n = 33) No (n = 67) P† value

VAS 1 (During biopsy) 12.9 ± 15.2 20.2 ± 18.3 0.001

VAS 2 (Just after the biopsy) 22.9 ± 24.03 31.8 ± 23.8 0.001

VAS 3 (1 hour after the biopsy) 6.1 ± 12.67 6.1 ± 9.2 0.526

P value* 0.001 0.001

* p value comparison of VAS groups according to time (Friedman test)
† p value comparison of 2 groups (Mann Whitney U test)
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into four groups including a control group, a peri-
prostatic blockage group, a periprostatic blockage 
with intrarectal gel group, and a tradamol (codein 
analogue) group (13). They showed that the group 
in which analgesia and anaesthesia were provided 
undertook the procedure far better than the con-
trol group, which received no treatment for pain. 
In addition, they reported that periprostatic block-
age with intrarectal gel provided the best analgesia 
whereas tradamol and periprostatic blockage had 
similar effects. There were no severe complications 
that required hospitalization in any of the patients. 
Similarly, in several studies, it has been shown that 
the use of periprostatic blockage with an intrarectal 
gel is better than placebo (14-24).

 Entonox, which is a gas anaesthetic materi-
al (50% NO and 50% O2 mixture), is widely used in 
the UK during delivery, in minor procedures treat-
ing trauma, and in emergencies, because it provides 
short-term anaesthesia. The analgesic effect starts 
three minutes after application by inhalation and 
lasts until four minutes after termination. Masood 
et al. compared air inhalation with placebo in 110 
patients who underwent a TRUS prostate biopsy 
and reported that entonox provided fast and effec-
tive pain control during biopsy, compared with two 
other groups (25). However, unlike patients who 
receive local anaesthesia, patients who receive en-
tonox should be under active surveillance during 
and after biopsy, because they are unconscious un-
der sedation. For this reason, although we have not 
evaluated the costs of the procedures, the cost of 
general anaesthesia is generally higher than that of 
local anaesthesia since it must be performed in the 
operating room.

 Manikanda et al. assessed 235 patients who 
underwent treatment with entonox, periprostatic 
blockage or placebo along with a TRUS prostate 
biopsy, and they concluded that pain was signifi-
cantly lower in the entonox and PPB groups, when 
compared with the placebo group. Both of these 
methods can be used safely in TRUS prostate biopsy 
applications (26). Peters et al. reported a significant 
decrease in discomfort when using IV-administered 
propofol, especially in repeated biopsies (27).

 In our study, all the three patient pain 
scores in the sedoanalgesia group were found to be 
significantly lower when compared with those of 

the other groups. After the procedure, no compli-
cation was observed, and patients were discharged 
after one hour. Although this method is effective, 
the need for a preoperative evaluation, the need for 
a close follow-up of the patient after the procedure, 
the risk of mortal complications (which are very 
rare) and the manpower lost associated with the 
procedure restrict the use of this method. However, 
it is potentially useful for patients who have a very 
low threshold for pain, need a saturation biopsy, 
have severe anorectal disease, or are allergic to lo-
cal anaesthesia.

 The goal of clinicians should be to reduce 
the pain and discomfort associated with TRUS-
guided prostate biopsies. We found that patient-re-
ported pain was higher in the control group and in 
the group in which an intrarectal gel was applied. 
Acceptable pain scores were reported in patients 
who received a periprostatic blockage or sedoan-
algesia. Because sedoanalgesia is a complicated 
treatment due to relatively high costs and the need 
for comprehensive background and surveillance, it 
should only be used in special situations. We rec-
ommend the use of PPB in TRUS-guided prostate 
biopsies, because it is inexpensive, safe, easy to 
perform in outpatient clinics, and an effective an-
aesthetic method.
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The choice of appropriate treatment mo-
dality for bladder carcinomas depends on accu-
rate preoperative assessment of the stage of the 
neoplasm (1). Both CT and MRI complemented  
by reconstructions can provide the needed accu-
rate informations (2).
 This 52-year old white male presented with 
a history of gross hematuria, which intensified dur-
ing the past 3 months. He had prior episodes of 
gross hematuria, 3 and 5 years ago, which were at-
tributed to benign prostatic hypertrophy and treated 
first by TURP and later clinically.
 The laboratory data at this admission were 
RBC 4.1 M/CUMM, WBC 9400 /CUMM Hct 36.2%, 
Hb 12.4 g/dL, BUN 32 mg/dL, Creatinine 2.3 mg/dL, 
Albumin 3.2 gm/dL, ALK Ptas 12.7 U/L, AST 7U/L, 
ALT 22 U/L Total Protein 7.2 gm/dL Urine analysis 
of a voided specimen showed gross hematuria, but 
no blood clots, > 500 RBC/HpF, 40 -50 WBC/HpF, 
20-30 bacteria / Hpf, spec gravity 1028; urine cul-
ture was reported as negative.
 Patient was moderately diaphoretic, BP 
148/92, PR 84/min, lungs were clear to ausculta-
tion, on CXR there was cephalization of flow and 
basilar congestion, no infiltrates nor nodules were 
appreciated. The abdomen was negative. There was 
tenderness to percussion of the left back and flank.
 Four phase enhanced computed tomograms 
through abdomen and pelvis, complemented by 
coronal , sagital as well as volume reconstructions 
were performed.
 A 28-second delayed arterial phase CT 
demonstrates an enhancing tumor along the left 
lateral bladder wall extending through the muscu-

laris into the perivesical fat. After a skip zone, hy-
pervascularity is noted both along the anterior and 
posterior bladder wall reflecting submucosal tumor 
propagation. Some hypervascular stranding is not-
ed extending from the anterior bladder wall into the 
space of Retzius and there is some nodular enhanc-
ing tumor anterior in the space of Retzius. One and 
one half to 2.1 cm enhancing nodes are noted in the 
left external iliac node chain (Figure-1).
 CTs at a slightly lower scan level demonstrate 
the large intravesical component of the neoplasm, 
but also show a circumferential stain indicating 

Enhanced computed tomograms provide accurate 
assessment of local extension and stage of bladder 
carcinoma
_______________________________________________
Erich K. Lang, Quan Nguyen, Karl Zhang

Departments of Urology and Radiology, The Johns Hopkins University School of Medicine, Baltimore, 
MD, USA

Vol. 38 (1): 129-131, January - February, 2012

Figure 1 - CT shows extension of enhancing tumor compo-
nents into the left perivesical space and anteriorly into the 
space of Retzius.
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submucosal tumor. However, the thickness of 
the stain also suggests invasion of layers of the 
muscularis. Huge matted packs of left external and 
internal iliac nodes are present (Figure-2).
 A coronal reconstruction at the anterior 
pelvic plane level shows contiguous tumor exten-
sion into the perivesical fat. Packs of left external 
iliac nodes (3.6 x 2.8 cm) and left para-aortic nodes 
(1.6 – 2.5 cm size) to the level below the left renal 
artery are seen (Figure-3).
 A coronal reconstruction at the mid-ace-
tabular plane level shows contiguous anterior ex-
tension of the neoplasm into the space of Retzius as 
well as huge packs of nodes of the left external and 
internal iliac chain to the level of the aortic bifurca-
tion (Figure-4).
 Following 2 series of chemotherapy and 
external radiation therapy to a level of 62gyn, a 
cystectomy with pelvic and retroperitoneal node 
dissection was carried out. Histopathology con-
firmed the accuracy of our CT diagnosis and stag-
ing. Though the tumor was significantly reduced in 
volume, viable tumor cell nests were identified both 
in the resected perivesical fat as well as in some 

Figure 2 - CT scan shows the massive intravesical tumor-
component. Note enhancing stain along anterior and poste-
rior circumference of the bladder indicative of submucosal 
tumor spread with involvement of inner layers of muscularis.

Figure 3 - a coronal reconstruction identifies large para-aortic 
lymphnode packs extending to the level of the left renal artery.

Figure 4 - a coronal reconstruction at the level of the acetabu-
lum demonstrates large lymphnode packs in the left external 
and common iliac chain  to the level of the aortic bifurcation.

common iliac and para-aortic nodes. The patient 
died 11 months after intervention with evidence of 
residual neoplastic disease as well as new metastatic 
disease in lungs and liver.
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A 62-year-old obese female with no 
known chronic medical problems presented to the 
emergency department complaining of increas-
ing fatigue and generalized weakness over several 
weeks duration. She appeared toxic with tachycar-
dia, tachypnea, and hypotension. Initial laboratory 
tests revealed white blood cell count of 23,000/µL 
with a left shift, sodium of 151 mmol/L, potassium 
of 5.3 mmol/L, bicarbonate of 6 mmol/L, chloride 
of 121 mmol/L, creatinine of 1.8 mg/dL, glucose 
of 700 mg/dL, and positive serum ketones. Her 
urine was grossly bloody, and urinalysis revealed 
greater than 100 white blood cells and 100 bacte-
ria per high-power field. Due to impending respi-

ratory failure, she was intubated and transferred to 
the intensive care unit with a diagnosis of diabetic 
hyperosmolar non-ketotic acidosis and sepsis from 
pyelonephritis.
 On examination, the patient was noted to 
grimace with abdominal palpation. Bedside ab-
dominal ultrasound was obtained and suggested a 
left renal mass, but imaging was suboptimal. After 
stabilization with intravenous (IV) fluids, insulin, 
and antibiotics, a computed tomography (CT) scan 
of abdomen and pelvis with IV contrast was or-
dered and showed bilateral RVTs and a 7.3 × 4 × 
4 cm heterogeneously enhancing solid mass with 
cystic components of the left kidney (Figure-1). 

Acute Bilateral Renal Vein Thrombosis Secondary to Sepsis 
from Pyelonephritis
_______________________________________________
Leslie A. Harris, Marvin J. Van Every, Larry J. Fundell

Department of Medical Education (LAH), Gundersen Lutheran Medical Foundation, Department of 
Urology (MJvE) and Department of Diagnostic Radiology (LJF), Gundersen Lutheran Health System, USA
_______________________________________________________________________________________     
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Figure 1 - initial CT scan showing perfusion changes consistent with bilateral renal vein thrombosis 
and a heterogeneously enhancing solid mass with cystic components of left kidney.

Figure – 1a Figure – 1B
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Several lung nodules were also evident. The ra-
diographic findings were most consistent with 
pyelonephritis, bilateral septic thrombosis, and 
septic pulmonary emboli. Anticoagulation was 
initiated with IV heparin and warfarin. Heparin 
was discontinued when the International Normal-
ized Ratio (INR) was therapeutic. Pyelonephritis 
was treated with 3 weeks of ciprofloxacin after 
urine cultures grew Klebsiella pneumonia. The 
patient did well and was discharged from the hos-
pital after 10 days.
 A follow-up CT scan at 4 weeks demon-
strated improvement of the pyelonephritic chang-
es and resolution of the right RVT. After 20 weeks 
of treatment, her creatinine improved to 1.0, and 
her CT scan showed resolution of both RVTs (Fig-
ure-2). Warfarin was discontinued, and the pa-
tient continued to do well in follow-up.
 RVT is most often seen in the pediatric 
population but has been reported in adults with 
variable presentations. Acute RVT classically pres-
ents as macroscopic hematuria and flank pain. 
This pain originates from renal vein obstruction 
and absent collateral venous return (1).

 Causes of RVT are nearly all due to hyper-
coaguable states. The most common cause of RVT 
is nephrotic syndrome. Other etiologies include 
renal cell carcinoma, renal transplantation, an-
tiphospholipid antibody syndrome, lupus, trauma, 
oral contraceptive use, and sepsis (2).
 Doppler ultrasonography is a good screen-
ing test for RVT and will show decreased flow in 
the vein or a discrete mass. Additionally, RVT can 
be diagnosed with CT by demonstrating throm-
bus in the renal vein and nephromegaly. CT scan 
can also show ipsilateral prolonged corticomedul-
lary differentiation, thickening of the renal fascia, 
stranding of the perinephric fat, and perinephric 
hemorrhage, which are suggestive of RVT (1).
 Treatment of RVT is important, as high 
morbidity and mortality rates have been reported 
if RVT is left untreated (3). In the past, the main-
stay of treatment was surgery, which generally 
included a nephrectomy. Surgery is now rarely 
required because conservative management, in-
cluding supportive therapy, anticoagulation, and 
thrombolysis, are generally very effective. Throm-
bolytics are generally reserved for patients with 

Figure 2 - Follow-up CT scan at 20 weeks showing resolution of bilateral renal vein thrombosis.

Figure – 2a Figure – 2B
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severe disease, poor prognosis, massive clot bur-
den, and bilateral RVT with acute renal failure (1).
 In summary, RVT can manifest as hematu-
ria and loin pain and is generally caused by a hy-
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Retroperitoneal Lymph Node Dissection with Concomitant 
IVC Thrombectomy, Caval Wall Resection, and Grafting 
for Metastatic NSGCT
_______________________________________________
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Introduction: The management of a post-chemotherapy retroperitoneal mass secondary to testicular cancer can 
present a surgical challenge when involving adjacent organs or major vascular structures. We present the first 
video of a retroperitoneal lymph node dissection (RPLND) with IVC (inferior vena cava) thrombectomy, caval 
wall resection resulting from metastatic non-seminomatous germ cell testis (NSGCT) cancer.
Methods: In this surgical video, we highlight important surgical considerations in the management of a post-
chemotherapy retroperitoneal mass with direct IVC wall invasion and level 2 thrombus in such a patient.
Results: A 34 year old man underwent a right inguinal orchiectomy for a mixed NSGCT (embryonal, yolk sac, 
and teratoma components) and elevated serum tumor markers. He underwent systemic chemotherapy (BEP regi-
men x 4 cycles) with subsequent near normalization of tumor markers. His post-chemotherapy imaging revealed 
a 6 cm residual retroperitoneal mass with a level 2 IVC tumor thrombus and suspected direct infrarenal IVC 
wall invasion from the mass. The patient underwent an open post-chemotherapy RPLND, IVC thrombectomy, 
IVC resection and grafting. The final pathology report of the retroperitoneal mass revealed teratoma with no 
viable germ cell tumor elements and negative surgical margins. His intra-operative and post-operative stages 
were unremarkable with his IVC graft remaining patent and no evidence of disease recurrence at last follow-up.
Conclusion: We present the first surgical video of a post-chemotherapy RPLND with IVC thrombectomy, caval 
wall resection and grafting for metastatic NSGCT. The final pathology report of teratoma with no viable tumor 
highlights the local vascular invasive potential of such pathology.

ARticLe inFo
int Braz J Urol. 2012; 38 (Video #1): 135_136

Available at: www.brazjurol.com.br/videos/january_february_2012/Hakky_135_136video.htm
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editoRiAL comment

Full bilateral RPLND is the standard of 
care for patients with residual retroperitoneal 
masses post chemotherapy. With proper and me-
ticulous surgical technique, the morbidity of the 
procedure is minimal and the in-field recurrenc-
es are negligible. In the following video, Hakki 
et al. elegantly demonstrates that resection of 
ALL residual masses within the retroperitoneum 
is important for long-term disease control even 
if it requires major vessel resection. IVC throm-
bus in the setting of metastatic testes cancer is 

rare and can develop either through retrograde 
spread of disease via the gonadal vein or direct 
invasion of the IVC wall by the retroperitoneal 
mass. The decision of IVC grafting is challenging 
as one has to balance the benefit of maintain-
ing a patent IVC versus the high risk of clot-
ting off the graft and lifelong anticoagulation 
in such a young patient. Take into account the 
above mentioned, the other reasonable option is 
to consider ligation of the IVC completely, par-
ticularly when a patient already have developed 
collaterals due to obstruction of the IVC with the 
tumor thrombus.

Dr. Wassim Kassouf
Assistant Professor of Urology

McGill University
Montreal, Canada

E-mail: wassim.kassouf@muhc.mcgill.ca
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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 six 
authors 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 illustra-
tions are supplied in color.

 Legends were provided for all illustrations, tables, and charts. All tables and charts were in separate pages and  
     referred to in the text. All illustrations and tables are cited in the text.
  
 An Abstract was provided for all type of articles. The length of the Abstract is about 250 words.

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

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

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

 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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