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Bulbar urethral stricture: penile skin flap may be a good option?

The September-October 2019 issue of the International Brazilian Journal of Uro-
logy presents original contributions with a lot of interesting papers in different fields:
Infertility, Bladder Cancer, Prostate Cancer, Renal Cell Carcinoma, Partial nephrectomy,
Kidney stones, Nocturnal Enuresis, Basic Research, Urinary Incontinence, Transplanta-
tion, UPJ Obstruction, Pelvic Organ Prolapse, Hypogonadism, Vasectomy, Herbal Medi-
cine in Fertility and Urethral Strictures. The papers come from many different countries
such as Italy, Brazil, USA, Turkey, China, France, Iran, Lebanon, Singapore, Colombia,
Tunisia, India and Spain, and as usual the editor s comment highlights some papers.
We decided to comment the paper about a very interesting topic: Penile skin flap for
anterior urethral sctricture (1).

Doctor Hmida and collegues from the Sahloul Hospital Sousse, Tunisia, perfor-
med on page 1057 an interesting study about the Penile skin flap for anterior urethral
stricture. They studied 77 patients underwent substitution urethroplasty using dorsal
penile skin flap for bulbar urethral strictures. The mean stricture length was 5cm (3-10
cm) and the mean flap length was 6cm. The mean follow-up was 60 months (6-120). The
overall success rate was 88%. The authors concluded that urethroplasty using penile skin
flap appear to be a safe and efficient technique for the treatment of a long and complex
anterior urethral stricture.

There are several options for the treatment of anterior urethral stricture (2-4).
The patient’s stricture position, length and complexity are important factors to decide
the surgical technique (5-7). For long bulbar strictures the buccal mucosa graft (BMG)
as gold-standard material due to its histological characteristics and very good long
term results (8-12). However, there are multiple situations whereby BMG is inadequate
(prior buccal harvest) or inappropriate for utilization (heavy oral radiation). The fascio-
-cutaneous flaps could be a good option in these situations. The penile skin flap is easy
to perform, do not need urethral mobilization and the present paper shows a success rate
of 8809, a very significant number. We congratulate the authors for this very important
contribution.
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Current standard of care for localized pros-
tate cancer (PCa) include active surveillance and
radical therapy. Tissue-sparing approaches such
as focal therapy (FT) has recently emerged to co-
ver that middle ground between active surveillan-
ce and whole gland therapies in order to provi-
de cancer control while reducing morbidities and
side-effects. Evidence from a systematic review
including thirty-seven studies reporting on 3230
patients receiving FT through different energy
sources reported a rate of significant disease (csP-
Ca) at follow-up biopsy ranging between 0% and
13% within a median follow-up ranging from 4
to 61 months. Leak-free continence and potency
rate were 83.3-100% and 81.5-100%, respectively
(1). The largest series (n=1032) of men receiving
FT using high-intensity focused ultrasound (HIFU)
reported a freedom from csPCa at follow-up biop-
sy of 54% at 8 years from treatment, with 46% of
men being free from any additional treatment at
the same time point (2). Yap et al, reported func-
tional results of 180 patients submitted to tissue-
-preserving therapy, describing no significant
changes in International Index of Erectile Func-
tion (IIEF) from preoperative to 12-months values
(3). Nonetheless, due to the lack of consistent and
long-term results and the presence of several di-
fficulties in providing standardized treatment and
follow-up strategies, FT has been proposed by the

European Association of Urology as an investiga-
tional modality (4). This statement raised several
arguments supporting the potential useful role of
FT (5,6), underlining that other innovative the-
rapeutic strategies has been recommended in the
past before the availability of long-term outcomes
or data from randomized controlled trials (e.g par-
tial nephrectomy for kidney cancer, tumorectomy
for breast carcinoma). The trade-offs that patients
are willing to make in terms of ratio between rate
of treatment failure and rate of side-effects is key.
We must avoid to deny our patients a potential
further therapeutic strategy, that many would ac-
cept as an alternative.

The most controversial topic against FT is
the multifocal nature of PCa. Indeed, PCa is mul-
tifocal in up to 75% of cases which is in contrast
with the possibility of achieving cancer control
with a focal treatment of the prostate gland. No-
netheless, in the last few years, several efforts
have been made in order to demonstrate the “in-
dex lesion theory” according to which the largest
and most aggressive tumour focus within the
prostate drives the natural history of the disease
(7). Given the fact that in up to 25% of cases PCa
is a true unifocal disease, there are some evidences
demonstrating that PCa metastasis have often a
monoclonal origin, and that in a non-negligible
proportion of cases these metastatic cells derive
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from the index lesion (IL) (8,9). In a recent sur-
vey study including 425 urologist showed as only
45% of the participants believed in the “index le-
sion theory”, with a higher incidence of believer
coming from academic centres (10). Even though
this topic remains one of the most controversial
in the field of PCa biological nature, evidences
supporting the possibility to achieve acceptable
cancer control through FT, at least at mid-term
follow-up, are increasing (2).

During the treatment planning process of
FT is therefore considered pivotal aiming at accu-
rately covering the so called IL, regardless of the
energy used.

The introduction of multiparametric MRI
of the prostate together with the possibility to
perform targeted biopsies, has provided a corners-
tone tool in the patient selection process when
talking about FT, helping to identify the IL and
rule out the presence of surrounding csPCa foci
(11). Although the combination of MRI and tar-
geted biopsies represent the gold standard for FT
patient selection, the diagnostic accuracy of this
strategy is still unclear. Nassiri et al. demonstrated
as eligibility for FT was confirmed in 75% of men
considered eligible with the use of MRI targeted
biopsies (12). On the other hand Jonson et al. sho-
wed as, using the same diagnostic technique, up to
48% men would have been incorrectly identified
as having unilateral PCa (13). Being that said, the
use of MRI and targeted biopsies is suggested as
the probably the most efficient method to provide
an acceptable mapping of the prostatic gland.

Identifying the IL and achieving a good
treatment coverage of it during FT is crucial. Based
on the characteristic of the disease, particularly
the volume and the extension within the prostate,
different treatment strategies, with different ener-
gy sources, have been proposed: I) “index lesion
ablation or focal-ablation” when the treatment is
limited to the IL, plus safety margins; II) “hemi-
-ablation” consists in the treatment of the half of
the prostate containing the tumour; III) “sub-total
ablations” when the ablation volume is greater
than half the prostate, for example hokey-stick
ablation (14,15). Each treatment should include
safety margins around the area containing the tu-
mour, which usually account for 5mm up to 9mm

of normal tissue (2,16). Nowadays the most com-
mon used FT strategy is represented by the hemi-
-ablation (1). Evidences comparing the efficacy of
focal- vs hemi-ablation are so far scarce. To the
best of our knowledge, Stabile et al. reported the
first comparison between focal- and hemi-ablation
in terms of the rate of any additional treatment af-
ter FU in a population of over one-thousand men
receiving primary FT for PCa using high-intensity
focused ultrasound (HIFU), reporting no differen-
ces between the two strategies (2). Nonetheless,
regardless the pre-operative treatment plan, in an
intra-operative setting is often challenging dis-
cerning between focal- and hemi-ablation, con-
sidering safety margins and the different prostate
volumes. The difference between focal- and hemi-
-ablation has been maintained over the years in
order to better describe the amount of prostatic
tissue spared during FT. Indeed, the more exten-
sive the treatment, the more likely the functional
outcomes will get close to those of whole gland
therapies (i.e. radical prostatectomy, radiothera-
py). Therefore it becomes of great importance, also
considering patient counselling, the possibility to
give an idea regarding the extension of FT treat-
ment. However, given the extreme variability of
IL and prostates characteristics, concerning volu-
me, extension and shape, pushing FT treatments
into the aforementioned definitions (i.e. focal-,
hemi- and subtotal-ablation) might be not com-
pletely accurate for patients counselling as well as
for outcomes reporting. Focal therapy represents
indeed a continuum of treatment extensions and
strategies which is adapted according to each cli-
nical case. Sivaraman et al. two years ago, propo-
sed an “A la carte” approach when delivering FT,
that was then officially recognized and validated
by the European Society of Urotechnology (ESUT)
(17,18). Particularly the authors showed the possi-
bility of choosing different energy modalities ac-
cording to the intraprostatic cancer location, more
specifically using HIFU for posterior tumours and
preferring cryotherapy for anterior tumours (17).
With the growing use of MRI and targeted biop-
sies and its introduction in the FT patients selec-
tion pathway, the location and extension of the
IL has become clear and quite reliable as well as
exploitable by the urologist. The concept of tailo-
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ring FT treatment on cancer characteristics, par-
ticularly the intraprostatic extension, is routinely
performed, for every type of FT energy sources.
For these reasons we might assert that specifying
the difference between focal- and hemi-ablation
could be, in the next future, considered obsolete.
Indeed, there is a call for further improvements
in the field of intraprostatic mapping and refine-
ment of FT devices and interest is growing around
the study of prostate tumour microenvironment
and its modulation after specific treatments (19).
Further developments in the possibility to better
define the prostatic area to treat and to identify
prostatic tissue eventually treated will make a step
forward towards the standardization of FT treat-
ments and consistency of provided oncologic and
functional results.

According the results of this experimental
study during a partial nephrectomy, the en bloc
clamping for warm ischemia should be favored
over only the renal artery clamping to minimize
renal injury after partial nephrectomies, but more
studies will be necessary in the future to confirm
these results.
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INTRODUCTION

Social media (SoMe) are changing the way people communicate, interact, and exchange
information. Medical and scientific communities are increasingly utilising of these emerging
communication tools. Knowledge and scientific content are now broadly available in multiple
platforms that allow providers to interact with peers around the world.

These platforms are now facilitating medical education and helping phisicians to incre-
ase their network (1). Nowadays, Twitter has played a key role in the medical comunity. It has
been shown that Twitter activity can predict articles that will be highly cited (2).

Over 80% of physicians across specialities have some form of social media presence. The
current and upcoming generations of physicians entering work force with an innate and natural
drive to communicate, this trend is only going to increase (3).

SCIENTIFIC ASPECTS OF SOCIAL MEDIA

Much has been said about the virtues of social media on popular platforms like Twit-
ter, Facebook, Instagram, etc. Social Media has become a resourceful technology among
professionals for the advancement of career as well as staying up-to-date with the latest
literature. The internet has brought countless tools to our phones - at the speed of thought.
Data has become the most powerful resource and new ideas are the currency of the present.
Data can buy robotics and machines and hence, information is to the digital economy what
natural oil was to the industrial economy. Scientific analysis of the information pattern
shared on social media platforms is overdue -pertaining to quantum of physician usage, re-
liability of information, index, effect of social media on the impact factor of a journal, etc.

Loeb et al. reported that the most commonly used social media platforms by urolo-
gists were Facebook (93%), followed by LinkedIn (46%), Twitter (36%) and Google+ (26%).
Physicians less than 40 years was an important predictor of higher social media use (83%
vs 560%), with greater uptake among residents/fellows compared to attendings (86% vs
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66%). Only 28% of respondents used social
media partly or entirely for professional pur-
poses (4). Juan Gomez in his commentary in
2016 quoted that “Twitter is perhaps the social
media platform with the most dissemination in
healthcare consisting of the broadest possible
opportunities for interesting news, knowledge
sharing, and networking amongst health pro-
fessionals” (5, 6). Twitter has 326 million users
with 500 million tweets every day. Apart from
Twitter, urologys is also the first specialty to
use the VineTM platform as a medical educa-
tion tool and the PeriscopeTM for streaming
sessions from a medical conference.

A study on the effect of social media
on impact factor of pediatric urology journals
using Filtered Journal Citation Reports over a
period of 4 years revealed some interesting fin-
dings. The presence of a Twitter feed was sta-
tistically significant for an increase in impact
factor over 4 years (P = 0.017), demonstrating
that presence of an article in social media is as-
sociated with a rise in the journal impact factor
(7).

A study examining 33 prominent uro-
logical journals revealed that eight journals
had Twitter profiles with a mean of 1845 follo-
wers each, ultimately translating into a higher
journal impact factor. Journals with a Face-
book page were also found to be more likely
to have a twitter page (8). In an analysis of
710 articles being shared, and their associated
tweets over a six-month period, it was noted
that out of the 710 articles 21% were Level 1
evidence-based articles, 14% were level 2, 39%
were level 3 and level 25% were level 4.. This
adequately gives bearing to the fact that social
media can be scientifically accurate in propa-
gation and adsorption of knowledge.

It is pertinent to note that social media
articles in urology with a significant number
of citations will influence and produce notice-
able improvement of the journal impact factor,
about 65% of citations were from non-urolo-
gical literature (8).

PHYSICIAN ASPECTS

In the current era, social media has
evolved into a digital space for networking
and learning. This inclination towards ne-
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tworking helps us to participate in conver-
sations with diverse groups of individuals,
scientists and intellectuals. It can help pro-
vide professionals with reliable and relevant
information more effectively than traditional
methods like emails and journals. The current
technology also gives us an important advan-
tage in connecting with our colleagues and
peers from other disciplines on social me-
dia. Complex cases can be discussed online
and this activity can further promote clinical
competence in the management of such cases.
The use of social media in conferences has
also enriched this interactive aspect. It has
allowed vibrant exchange of ideas and infor-
mation during conferences. It is a unique pla-
tform that allows interactions between people
regardless of geographical restrictions.

The virtual engagement among physi-
cians also leads to exchange of ideas and colla-
borations. In the current age of multi institutio-
nal studies and collaborative clinical trials it is
worthwhile to note that social media has brou-
ght about breakthroughs in study recruitment,
delivery of interventions and data collection (9).
Some aspects of clinical activity in studies de-
signs which were done traditionally in the past
with face to face approaches are currently being
replaced by social media. A prime example of
physicians leveraging social media for resear-
ch is the REMOTE trial for overactive bladder
(10). In this study, the authors Orri et al utili-
zed social media, forums and online websites to
recruit and manage participants. This trial has
shown the advantages of adopting social media
with, improved efficiency and lowered costs
in this example. Not only does it help in cro-
wd sourcing, the use of social media in clinical
trials also helped to achieve higher follow-up
rates (11).

One of the forerunners that brought
about this vibrant exchange on social media
are the international social media consor-
tiums such as journal clubs and groups (12).
These social media platforms have demons-
trated value to the surgical community. La-
belling of content with “hashtags” used on
these platforms allows users to further filter
data according to their needs. The concerns
of the doctors such as ease of content access
is now a thing of the past. Most importantly,



these discussions on social media have acted
as a podium in seeking timely advise o as well
as discussing professional challenges in dea-
ling with clinical and non clinical aspects of
healthcare (13).

Education and knowledge update is
also an aspect of social media usage, and sur-
geons are utilizing social media for professio-
nal development. One of the foremost modern
theories that supports this platform for physi-
cian training is the Eraut learning cycle. So-
cial media learning accounts for the informal
learning cycle of Eraut. It is the only techno-
logy that contributes to implicit, reactive and
deliberative learning of the cycle. With duty
hours and heavy clinical work, we have fewer
opportunities for traditional ward-based lear-
ning. Healthcare professionals are increasin-
gly using online educational resources and
open access formats available to engage in
educational activities. Availability of surgical
content online has taken the learning expe-
rience one step further and this has even been
extended to online learning of surgical skills.

The main reasons for physicians to
join social media are well documented. In
addition to networking, engaging in medical
education, physician branding also plays an
important role. Having an online presence
has been shown to directly impact clinical
practice. With the current set of guidance
and amount of work that went into online
professionalism, it should not be seen as a
challenge but rather an opportunity to both
improve and accommodate the traditional
values of medicine to the characteristics
of social media (14). We should recognize
that in this time of translational medicine
we need physicians who can connect with
stakeholders, improve policy, change clini-
cal practice and social media is one of the
best platforms to accomplish this.

PATIENTS ASPECTS

The use of social media has become
very instinctive to many and it has become
part of a daily routine. Enhanced communi-
cation, liberated expressions of oneself, ke-

eping updated with all the trends and news,
marketing and promotion are only some of
the reasons why people use social media.
Physicians are in the “get people better” bu-
siness and therefore it is important to deve-
lop a strategy on how to use social media
to engage and connect with patients. Doing
this, it is likely that it will improve the chan-
ces of providing a better health care expe-
rience.

Patients use social media intended to
meet an unfulfilled need. The most common
reason for social media use by patients heal-
th is for social and emotional support. Social
support is defined as “the process of interac-
tion in relationships which is intended to im-
prove coping, esteem, belonging, and compe-
tence through actual or perceived exchanges
of psychosocial resources”.

A type of social media use by patients
is emotional support, that is defined as “com-
munication that meets an individual’s emo-
tional or affective needs” It refers to support
gained through expressions of care and con-
cern, which serve to improve an individual’s
mood. Emotional support helps patients
to meet their emotional or affective needs.
Examples of emotional support are “sharing
of emotional difficulties”, “encountering su-
pport that feels like a warm blanket wrapped
around you”, and “share emotions with other
people who are coping with similar proble-
ms” (15).

Also, esteem support is a social media
use for patients, that refers to “communica-
tion that bolsters an individual’s self-esteem
or beliefs in their ability to handle a problem
or perform a needed task”. The aim of this type
of support is to encourage individuals to take
the actions needed to successfully live with
their condition. Examples of esteem support
include “getting support from other patient’s
encouragement”, “share experiences about a
new treatment to find encouragement be-
fore starting it”, and “rituals of confirming
each other’ s endeavors to follow health
instructions”.

Another patient’s use of use social me-
dia is for information gathering. Patients who
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are newly diagnose with certain conditions
are in a need for information about their he-
alth conditions and treatment options. These
can be found on health care related websites
but also on support groups from patients who
have already dealt with the particular condi-
tion.

CONCLUSIONS

Social media (SoMe) is a communica-
tion revolution and has a great potential to
improve health outcomes, although careful
and thoughtful utilization is needed to do this
effectively. With the continuous increase of
social medial use by health care organizations
and patients in the daily practice, the risks and
benefits of such use needs to be more broadly
discussed. Further research is needed to eva-
luate how twe can incorporate social media
into health care in order to improve patients
outcomes in the future.
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INTRODUCTION

Recently, Social Media (SoMe) has been one of the most important resources in commu-
nication. Unsurprisingly, the medical and scientific community started to utilize the available
online platforms in order to facilitate communication, promote scientific knowledge and initiate
partnerships with other Institutions.

A 2018 survey of more than 5000 physicians found that 71% of physicians under the age
of 40, 50% of those aged 40 to 49 years old, and more than 30% of physicians older than 60
years old regularly use SoMe (1). The American Urological Association survey in 2013 showed
a high use of SoMe among its members (74%), of which fellows and residents consisted 86%
and attendings 66% (2).

Online platforms such as Twitter, Facebook, and Instagram are available at no cost
and provide the opportunity to interact with others around the world using your smartphone.
The dynamic use of SoMe became attractive for physicians and scientists, specially allowing a
communication pathway that was not available before among the most prominent experts and
their peers.

Medical societies, medical meetings and conferences rapidly started to use SoMe to
promote their events and engage participants in the discussions using hashtags that facilitated
finding the specific content in social media platforms, and also provided metrics for the online
engagement of their participants (3, 4).

Another online phenomenon is the spontaneous international workgroups such as #Uro-
SoMe, #SoMe4Surgery, and others. These workgroups rapidly engaged specialists to discuss
their clinical practice, to get advice from world experts, promote journal clubs, and also for re-
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search collaboration. In the first online event
on Twitter of the #UroSoMe group, a reach
of more than 2 million users was achieved, in
more than 200 different geographic locations
(5). Patients are also benefiting from the on-
line discussions, having useful online resour-
ces for their education regarding their health
issues, surgeries, providers review and other
factors that can contribute for their decision-
-making.

SoMe use also came with controversy
about ethics, copyrights and unprofessional
use per health care providers and patients,
medical associations, and online communi-
ties. Recommendations on the appropriate use
of SoMe have been published before (6), ho-
wever, the legislation regarding social media
use of scientific content still varies worldwi-
de. The use of pictures, photos, documents,
patient’s body images or even radiology stu-
dies without proper patient consent has been
criticized.

In this manuscript we will review po-
tential pitfalls and harms of social media use,
focusing in the health care aspect.

Defining characteristics of SoMe

The first challenge concerning SoMe
is to define its characteristics and to know
all the available platforms, with their own
particularities, so that issues can be properly
addressed and compared. SoMe can be classi-
fied into two large groups (7):

1- Horizontal Social Networks: Mostly
common available SoMe, where any user can
join and participate, without having a priori
common characteristics. Examples: Facebook,
Instagram or Twitter.

2- Vertical Social Networks: Users
looking to have common interests. These
social networks serve one or several specific
purposes at a professional level: employment,
networking, travel, etc. Examples: LinkedIn,
TripAdvisor, Soundcloud, Spotify, Vimeo,
etc...

The use of SoMe can vary based on the
user purpose. This includes the general user
that may be joining SoMe for entertainment
only, but several other aspects must be con-
sidered knowing that this is also used by cor-

porations, marketing, branding, and others.
Below we listed the most common uses for
SoMe (8):

e Entertainment: SoMe started with
the purpose of entertainment. The users are
usually looking for topics related to their
personal interest, such as sports, movies,
books, travel and others. Content that users
find interesting tends to generate likes and
shares.

e Information: SoMe can be a great
source of information, if the right sources
are used. There is no editor on the shared
content and inaccurate information can be
found. Misinformation may even promote
misunderstandings, propagate disbelief in
healthcare professionals and lead to non-
-evidence based movements such as the
anti-vaccine campaign.

e Personal contacts: To find and con-
nect with those you already know, like fami-
ly and friends. SoMe facilitates the contact
not only by those that are geographically
distant but also for those that cannot see
each other often.

e Professional contacts: Professional
contacts in your area of work, online ne-
tworking and meetings. Initial online colla-
borative efforts via SoMe may eventually
bear fruit and lead to formal professional
relations.

¢ Online community: Online communi-
ties are created with common interests and
to discuss related topics. It can take time to
develop an online community.

e Web traffic: Sharing articles, topics,
pictures and web links is often used to di-
rect users to other websites. Trusting the
source is the key for followers to take the
step to research further and click on the
shared link.

e Advertising: SoMe became huge for
online advertising of brands, services or
products. SoMe allowed segmenting users
facilitating the achievement of a targeted
audience.

¢ Branding: A new brand in SoMe emer-
ge daily. Multiple publications, linking to
other people, responding to followers and
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continuous interaction with the audience be-
comes a brand.

e Recommendation channel: When
users like a product or service of a brand,
they are likely to recommend it online.
When researching for a new product or ser-
vice, it is very common nowadays for users
to research online about product or com-
pany reputation before buying. Most online
services will follow up purchases with the
intent that users share their experience with
products. Multiple websites emerged only
with the purpose to review and recommend
products.

MOST POPULAR SOME PLATFORMS (8)

Facebook

Currently, Facebook is the SoMe with
most users in the world, being an easy-to-
-use platform, allows different posts such as
videos, images, or texts. Last year Facebook
was involved in lack of security of users
data. A wide variety of users of different
ages are connected to Facebook. Facebook
is the favorite social network for Millennial
and Generation X. For Generation Z, the per-
centage Facebook users diminish in favor of
other networks such as Instagram.

Whatsapp

WhatsApp is one of the biggest ins-
tant message applications. It is the favorite
choice to communicate among Millennials
(40%) due to the facility and agility in com-
munication. More than 80% of users connect
through a mobile device. Apart from private
messages, you can also create groups with
several users.

Youtube

The Youtube video platform is the
third most commonly used social network.
YouTube has a great capacity of interaction
with other networks. YouTube allowed the
emergence of digital influencers. It is also
one of the fastest growing in number of users
and is one of the best rated along with Ins-
tagram and Spotify. Young users are among
those who consume the most audiovisual
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content. 43% of users between 16 and 23 ye-
ars old follow at least one digital influencer
through YouTube. In Urology, the most com-
mon use is sharing of surgical videos highli-
ghting techniques and operative procedures.

Instagram

In fourth position and following close-
ly is Instagram. Younger users consider it the
most important and relevant social network.
Like Youtube, it is among the younger gene-
rations (between 16 and 23 years old) and for
the second time in a row it is one of the SoMe
that most attracts new users. The platform has
been able to integrate the options of photo-
graphy and video in a simple and attractive
way. Brands have already captured this trend
and are selling their products or services in-
tegrated among the publications of their ac-
quaintances.

Twitter

Twitter is a social network of micro-
blogging, i.e. a network to publish, share, ex-
change information, through brief comments
in text format, with a maximum of 140 cha-
racters, called Tweets. These tweets are dis-
played on each user’s main page. Twitter is
considered the most important real-time com-
munication nowadays. Users can subscribe to
the Tweets of others, and it has the attraction
of quickly updating the status from porta-
ble devices, such as smartphones. Important
news are shared worldwide in real time. It can
also be accessed from a PC, a laptop or tablet.

LinkedIn

LinkedIn, unlike the latest SoMe, does
not seem to have gained much traction among
younger users. The LinkedIn social network
seeks professional profile helping to connect
professionals of different geographic location.
It is also used by headhunters for recruitment.

The medical and scientific community
took advantage of SoMe plateforms to cola-
borate and share knowledge to their peers and
to general population. However, some aspects
of SoMe use by these comunnites needs to
be clarified to protect patients and the online
community.



PITFALLS AND CAUTIONS

Scientific aspect of SoMe use

It becomes very common among phy-
sicians to share conferences, lectures and
slides content on SoMe without certifying if
there are any copyrights that must be respec-
ted. Some of the most difficult resources to
reclaim copyrights is pictures of slides sha-
red during meetings and conferences. Des-
pite being prohibited in most conferences,
it is almost impossible to refrain attendants
or conference delegates from taking pictures
and videos from the audience. Nevertheless,
in the urological community, the American
Urological Association (AUA) and the Euro-
pean Urological Association (EUA) websites
stated that taking pictures or screen captures,
or reproducing any materials without infor-
med consent from authors and the society is
not allowed. Most scientific journals require
authors to sign a copyright release when pu-
blishing a manuscript. By doing this, authors
cannot share or reproduce the content of the
manuscript without journal permission.

We are facing a dilemma regarding the
contents that could be reproduced and shared
through SoMe. All intellectual property and
information shared in SoMe should be follo-
wed by proper citations to avoid issues.

National and continental medical as-
sociations should provide education to mem-
bers regarding SoMe in order to avoid and
possible legal consequences of inflicting co-
pyrights.

Sharing manuscripts or parts of
manuscripts online is also common practice
among physicians. However it generally
involves a copyright agreement between the
corresponding author (on behalf of the rest
of the authors) and the journal publisher.
Each journal publisher has its own copyright
regulations and sharing policies and a list
of links has been collated to allow users
to quickly access each publisher’s sharing
policy at <https://www.howcanishareit.com>.
Although it does not reveal any specific rules
pertaining to SoMe, generally the full article
cannot and should not be shared publicly.

Conversly, journal publishers are in-
creasingly recognizing the role of SoMe to
help their authors disseminate research fin-
dings quickly. This is evidenced by the fact
that most urology journals have an official
Twitter account through which recently pu-
blished articles are shared. Some journals,
such as European Urology, even have a requi-
rement for authors to submit a 160-character
Tweet along with the manuscript for consi-
deration. Although the correlation between
Twitter mentions and subsequent citations
has not been demonstrated (9, 10), there is a
belief that sharing on SoMe may improve an
article’s overall visibility and encourage more
to visit the link embedded in the tweet (11,
12).

We recommend urologists to share a
link of their article (either PubMed/MEDLINE
or Digital Object Identifier [DOI]), with a scre-
enshot of the title/abstract as an image. We do
not recommend sharing the entire publication
or it’s .PDF files on social media publicly due
to potential copyright rules.

Physicians perspective of SoMe use

It must be taken that SoMe is an open
environment where everything published will
be public domain, which means that other
physicians, patients and the general popula-
tion will have access to that. A major risk as-
sociated with the use of SoMe is the posting
of unprofessional content that can reflect un-
favorable bias or self-promotion.

A survey carried out by the Pew Re-
search Internet Project found that 72% of the
patients who responded to it have searched
for some information in the social media (13).
A similar concern is the exploitation of the
patient in online communities that are in-
fluenced by marketing. Greene et al. found
that a significant proportion (27%) of posts
on Facebook about diabetes management in
support groups appeared to be promotional,
typically in the form of testimonials. Many of
these recommendations are very vague and,
in most cases, associated with a specific pro-
duct without any disclosures (14). Another
study identified that 69% of Youtube medical
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related videos suffer from bias and 73% are
low quality videos that can lead patients to
take erroneous decisions regarding their tre-
atment. Some physicians take advantage and
publish on SoMe health related information
in their personal accounts. However, limita-
tions of these informations found online are
lack of quality and reliability (15).

A survey of the executive directors of
American state medical boards revealed that
at least one online professional violation had
been reported in 920 (44/48) of responding
jurisdictions (16). Inappropriate communica-
tion with patients (69%) and misrepresenta-
tion of credentials (60%) were the most com-
mon violations. As physicians we have to
cross a line between our personal and profes-
sional opinion. Professionals should not claim
treatments that cannot be substantiated or ve-
rified. Also, professionals should not adverti-
se their services or results beyond medically
verifiable data. Online discussions or posts
which could be associated with financial con-
flicts of interest must be transparent and any
conflict of interest should be disclosed.

Researchers analyzed the content of
blogs written by health professionals, 11%
contained product endorsement of specific
healthcare products; none provided conflict
of interest disclosures (17). Physician’s twe-
ets may also involve product promotions (18).
Of note, Federal Trade Commission regula-
tions released in 2009 require material con-
nections between advertisers and endorsers
to be disclosed. A blogger who receives cash
or payment to review a product is considered
an endorser. In addition, both advertisers and
endorsers may be liable for false or unsubs-
tantiated claims made in an endorsement in
the US (19), but in other countries there is still
a lack of regulation.

Patient’s perspective of SoMe use

Patients are the epicenter of medici-
ne. Everything should revolve around patients
and their wellbeing. Patients hand their lives
and health to us with an enormous amount
of private information. At the same time, as
physicians, it is our duty to educate and sha-
re our experience with our peers and this is
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when it gets complicated. There are multi-
ple factors that should deter increased use of
SoMe from the patient’s perspective and this
includes protection of privacy, “fake news”,
credibility and source credibility.

In the era of technological mobility,
patient’s privacy is often compromised. The
appeal of medical imagery, especially in rare
cases, puts the affected patient in a vulnerable
position. The patient could no longer be pro-
tected from being exposed to the online cro-
wds. Sharing innapropriate content is more
prevalent among junior staffs, as suggested by
a recent survey (20). Although patient’s pri-
vacy is protected by law, regional variations
exist thus allowing loopholes to be utilized
to ‘justify’ invasion of privacy. Furthermore,
legislation is a tedious process and with the
exponential growth of SoMe, the laws gover-
ning it will never be at par with the impact of
SoMe. Despite the existence of consent do-
cumentation and lengthy discussions between
physician and patient, the aspect of consent
will always be imperfect due to the imbalance
between legislation and SoMe outreach.

SoMe has become an indispensible
part of the health-seeking-behavior complex.
Health information is mostly sought through
online and socially networked platforms (21).
This is due to its nature of anonymity, ease
of access, and abundance of information. Ac-
curacy and relevance of information is often
misjudged by the patients and this presents
as hazard to them. The feature of SoMe is
the remarkable, global importance of social
experiences into the online domain (22). In
this scenario, the phenomenon of “fake news”
has come about. Anyone can upload seemin-
gly good advice online despite it not having
strong supportive evidence. The gold standard
of medical research is the randomized con-
trolled trial and while evidence-based medi-
cine de-emphasizes anecdotal reports, SoMe
tends to emphasize them, relying on indivi-
dual expericences for collective medical kno-
wledge (23). In addition, the Echo Chamber
effect as proposed by Christopher Paul et al.
points out how SoMe users often follow like-
-minded individuals thus allowing polarized
opinions to gather momentum (24). This pro-



pagation of inaccurate information represents
a serious hazard to the patient and could have
fatal consequences.

As with any information, its source is
often in question. Health information does not
escape this fact. Increased use of SoMe blurs
this line of identification. Health information
from foreing countries are often quoted onli-
ne and often times it is quoted as being from
a “renowned” physician. Most times the rea-
der has no idea on who this “renowned” phy-
sician is and this creates confusion amongst
patients. Although there are ways to verify
the identity of the physician in question, the
widespread availability of this information is
not readily available. There are efforts to stre-
amline information and source with the World
Health Organization leading a request to the
Internet Corporation for Assigned Names and
Numbers to establish a suffix for validated in-
formation (25) and this could pave the way
for the safety of healthcare information onli-
ne, but it is still a work in progress.

CONCLUSIONS

SoMe revolutionized communication
and healthcare professionals are included in
this trend. These tools facilitate interaction
among physicians, patients, associations, and
organizations. Even though SoMe legislation
varies broadly worldwide, physicians and
scientists should be mindful of their posts,
sharing only data with good scientific sup-
port with proper citations. Most importantly,
patients’ privacy must be respected.
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Introduction: Enuresis, defined as an intermittent urinary incontinence that occurs dur- José Murillo B. Netto

ing sleep, is a frequent condition, occurring in about 10% of children at 7 years of age. ~ Nttp/orcid.org/0000-0002-9959-6160
However, it is frequently neglected by the family and by the primary care provider, leaving
many of those children without treatment. Despite of many studies in Enuresis and recent
advances in scientific and technological knowledge there is still considerable heterogeneity
in evaluation methods and therapeutic approaches.
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draft of the document. On September 2018 the panel met to review, discuss and write a
consensus document. Submitted for publication:
Results and Discussion: Enuresis is a multifactorial disease that can lead to a diversity  February 04, 2019

of problems for the child and family. Children presenting with Enuresis require careful

evaluation and treatment to avoid future psychological and behavioral problems. The panel ~ Accepted after revision:
addressed recommendations on up to date choice of diagnosis evaluation and therapies. May 06, 2019

Keywords:
Enuresis; Urinary Incontinence;
Lower Urinary Tract Symptoms

Int Braz J Urol. 2019; 45: 889-900

Published as Ahead of Print:
July 15,2019

INTRODUCTION
completes 5 years of age (1). It is a frequent
Enuresis is defined as an intermittent condition, occurring in about 15 to 20% of 5
urinary incontinence that occurs during sle-  years old children and 6.4 to 10.3% of children
ep, having clinical significance after the child  at 7 years of age (2-4) with a spontaneous re-
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solution rate of about 15% per year (5) and will
still be presented in approximately 0.5 to 2.3%
of adults (6, 7).

Enuresis is a multifactorial condition. He-
reditary factors have been described and genetic
factors are the most important in the etiology of
enuresis (8). Family history of enuresis plays im-
portant rule. Studies have shown a risk of a child
have enuresis to be 44% if one parent was enuretic
and 77% if both had enuresis, and 15% if neither
one of the parents suffered from the disorder (9).

Other factors involved on enuresis physio-
pathology are changes in bladder function (noc-
turnal bladder overactivity) (10), nocturnal urinary
output (nocturnal polyuria due to altered circadian
cycle of the antidiuretic hormone) (11-13) and as-
sociated with disturbance of awakening (inability
of the child to wake up in response to bladder con-
tractions or full bladder sensation) (14, 15).

There is evidence that enuresis is associa-
ted with emotional and behavioral changes (16),
dysfunctions of the urinary and intestinal tracts
(17), and respiratory changes, such as nocturnal
apnea (18-20).

About 20 to 30% of enuretic children pre-
sent with psychological/psychiatric disorders (2 to
4 times more than non-enuretic ones) (21). Enu-
retic children present more behavioral problems

Figure 1 - Classification of Enuresis.

than non-enuretic ones regarding to social and
attention problems (22).

Many enuretic children will present emo-
tional and/or behavioral changes, such as sadness,
mood alteration, shame, low self-esteem, feelings
of guilt, insecurity, social isolation, low school per-
formance, among others (21). In addition, families
are also affected and the consequences of enuresis,
for both the child and his family, are often neglec-
ted. Recent studies have shown significant loss of
quality of life, not only for children, but also for
their families (23, 24). Thus, parents, by not well
understanding the problem and also for being
stressed often become intolerant and punishing the
child. Two national studies have shown a high in-
cidence of punishment in enuretic children, being
it verbal, physical without contact (chastisement) or
with contact (aggression) (25, 26).

When relevant emotional and behavioral
changes are identified, especially in secondary
enuresis, psychological evaluation and treatment
are recommended.

Enuresis can be classified according to the
moment of its appearance and to the symptoms pre-
sented and both classifications should be added to
define the correct type of enuresis (Figure-1).

Evaluating the outcome of a treatment is
important for clinical and research purpose. The

CLASSIFICATION OF ENURESIS

/\

Time of Appearance

N

Primary Secondary

Enuresis started
after a period of
> 6 months dry

Enuresis was
always present

Symptoms

/N

Monosymptomatic  Nonmonosymptomatic

Secz)ndary

Presence of
nighttime and
daytime symptom

Nighttime wetting
is the only
symptom
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standardization document from ICCS considers
treatment outcome as “No Response when there
is an improvement of less than 50% of the symp-
toms, “Partial Response” when there is improve-
ment of 50 to 99% of the symptoms and “Com-
plete Response” when 100% of the symptoms are
resolved. Relapse is considered when more than
one episode occurs per month. Continuous Suc-
cess is when there is absence of relapse in 6 mon-
ths and Complete Success when no relapses occur
after 2 years (27).

MATERIALS AND METHODS

The board of Pediatric Urology of the Bra-
zilian Society of Urology, noticing the need of a
Brazilian guideline on Enuresis, joined a group of
experts to review the important issues on Enuresis
and elaborated a consensus document. Eight re-
newed pediatric urologist with known experience
in dealing with voiding dysfunction and enuresis
were invited to participate in the elaboration a do-
cument with the scope of the guiding urologists,
pediatricians, nephrologists and all others that
deal with enuresis on the most important and up
to date aspects of the evaluation and treatment of
enuretic children.

All panel members were instructed to per-
form a literature search on MEDLINE, EMBASE
and COCHRANE LIBRARY databases as well as re-
view of the base of practical guidelines database
for the last 20 years using the terms “Enuresis”,
“Nocturnal Enuresis”, and “Bedwetting”. Papers
were selected according to their level of evidence,
giving more importance to meta-analysis, syste-
matic reviews, and randomized controlled trials.
Criterion of exclusion of bibliography included to-
pics in which neither of those were found or were
not of good quality or did not address treatment
options. Cohort and series of patients were used
to add information. Review papers and guidelines
were used as orientation for which topics and as-
pects would be included.

After the papers were selected, each mem-
ber of the group were designated one topic to re-
view and write an orientation document based on
the recommended literature.

On September 2018, all members joined
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together during 2 days to review and discuss the
previous written documents of each topic and pre-
pare the consensus document. Further discussions,
corrections, and revisions were carried out digi-
tally, until all members of the panel have appro-
ved this final document. A paragraph containing
the panels opinion (“consensus”) was added at the
end of each section to guide the reader about the
information provided and the most common prac-
tice on that subject.

CLINICAL EVALUATION AND DIAGNOSIS

A careful and meticulous clinical history
is the best tool to understand and diagnose the
correct type of enuresis and propose the most
appropriate treatment. For this, it is necessary to
differentiate between primary or secondary, and
mono or non-monosymptomatic enuresis.

Anamnesis should include the child’s age,
if any dry period had occurred, presence of voi-
ding symptoms throughout the day (incontinen-
ce, increased voiding frequency, urinary urgency
and low volume voiding), bowel habits, number
of enuresis episodes per night and per week, in-
formation on child’s sleep pattern, sleep apnea,
and difficulties in awakening, presence of any
behavioral problem, such as attention deficit and
hyperactive disorder (ADHD), anxiety, stress, abu-
se, bullying (28) and punishment (25). Past and
familial histories are also important.

A careful history of bowel habits should
be included to investigate constipation. The use
of Rome IV criteria and Bristol Stool Scale is re-
commended to help making the proper diagnosis.
In cases when the child presents signs of increase
urine output diabetes mellitus should be investi-
gated (glycosuria and glycaemia) and excluded.

Physical exam is helpful in identifying as-
sociated comorbidities. Genitalia should be care-
ful examined and also abdomen, where signs of
constipation (impacted feces in the left colon) can
be found. Examination of the back is important to
exclude any cutaneous sign of occult spinal cord
malformation (29). As a complement to the clini-
cal history, the child should be asked to complete
both a voiding and a night diary. The voiding dia-
ry increases the reliability of the information gi-
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ven by the family and makes the parents aware of
their child voiding habits. It should be performed
for two to three days, not necessarily consecuti-
ve, and include all void and drink episodes. The
voiding diary collects information on frequency,
time of void, volume at each micturition, episodes
of urgency and/or incontinence, liquid intake. It
is considered normal 4 to 7 void per day, and an
average of voided volume between 65 and 150%
of the expected bladder capacity for the age, cal-
culated by the formula ((Age+1) x 30) (27). A care-
fully orientation, explaining any doubts, on how
to fulfill the voiding diary is important to avoid
problems in its outcome.

A dry night diary of 14 consecutive days
should also be obtained with the purpose of re-
cording the frequency that enuresis occurs. To ob-
tain the night-voided volume, the child is asked
to sleep wearing a diaper. The sum of the diaper’s
weight (Kg), the voided volume of the first mictu-
rition, and the voided volume of any episode of
nocturia, if present will give the nocturnal diu-
resis. Night polyuria is considered to be a noc-
turnal diuresis volume >130% estimated bladder
capacity or > the volume expressed by the formula
((age+9) x 20) (27).

No other test is necessary in the evalua-
tion of monosymptomatic enuresis. Children with
polyuria and polydipsia should be investigated for
diabetes insipidus.

Evaluation of non-monosymptomatic
enuresis will be discussed at the end of the do-
cument.

Consensus: The panel believes that a care-
ful and meticulous clinical history considering all
aspects discussed above, associated with a voiding
diary are the most important tools in the evaluation
of an enuretic child. It is important to address all
behavioral problems the child may have. The addi-
tion of any other diagnostic test is rarely necessary
in children with monosymptomatic enuresis.

TREATMENT (Figure-2)

Urotherapy
Urotherapy or behavioral therapy consists in
a series of orientations indicated as initial treatment
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in all patients with enuresis it should be maintained
throughout the treatment even when other thera-
peutic modalities are chosen (27, 30). The aims of
urotherapy are to inform and demystify enuresis and
give orientation on habits modifications to improve
symptoms.

Urotherapy orientation includes (27, 31): 1)
information and demystification. Explanation about
the normal function of the urinary tract and how that
particular child deviates from the normal pattern; 2)
regular voiding habits (voiding every 3 to 4 hours);
3) avoid retention maneuvers; 4) appropriate voiding
position on the toilet to promote relaxation of the
pelvic floor (appropriate-sized seat, footrest, forward
bending of the torso); 5) regular bowel habits (stan-
dard time for evacuation, preferably after meals); 6)
increase fluid intake during the day, specially in the
mornings and early afternoon; 7) change dietary ha-
bits (eliminate caffeine, avoid citric fruits and juices,
reduce sodium intake at nigh); 8) avoid any liquids
at least 2 hours before bedtime; 9) void prior to go to
bed; 10) no use of diapers; 11) dry nights calendar;
and 12) support and encouragement through regu-
lar follow-up with the child and caregiver, providing
positive reinforcement (award system for dry nights).

Behavioral interventions were superior when
compared to no intervention, but had worse results
when used alone to treat associated with alarm or
drug therapy (32, 33). The resolution rate of enuresis
with urotherapy alone is about 20% (34).

Consensus: The panel agrees that urotherapy
orientations should be offered to any child with enu-
resis as first line treatment, regardless if it is mono
or non-monosymptomatic. The health professional
should provide clear information and reinforce all
orientation given in every clinical consult. The addi-
tion of other therapeutic modalities will increase
success of urotherapy.

Enuresis Alarm

The Enuresis Alarm is an electronic device
that uses a humidity sensor placed at underwear
and connected to a sound and/or vibrating cir-
cuit that will be activated when the child wets the
bed. The purpose of the alarm is to wake the child
up during the enuretic episode and make the user
(or a responsible person) go to the toilet to com-
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Figure 2 - Treatment Algorithm.
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plete micturition. It is considered as behavioral or
conditioning treatment. The age recommended to
start treatment with alarm is six to seven years
when the child is mature enough to accept and
understand the treatment (35).

The alarm is considered the most effec-
tive long-term treatment for enuresis (Level of
evidence and recommendation 1A). Results sug-
gest a success rate of 62 to 75% after treatment,
with a relapse rate of 15 to 30% during long-term
follow-up (36-38).

The greatest problem with enuresis alarm
is that a high number of patients discontinue tre-
atment (30% to 50%) due to loss of motivation or
other factors, such as waking up other members of
the family during the night and the duration of the
treatment that may take about six to eight weeks
(38, 39). Due to this, a supportive approach to the
family is necessary to reduce these numbers (35).

Results with alarm therapy improves if

(Desmopressin/Imipramine/

Others)

urine volume is greater than or equal to 65% of
the expected capacity for age, in children who
have more number of wet nights (40), and when
parents and child are motivated (34). Factors rela-
ted to failure of poor results are punitive parental
reactions to the bedwetting (41), child behavioral
problems, higher socioeconomic status (41), and if
treatment is started out of the winter (41).

It is recommended that the child should
keep using the alarm after 14 consecutive dry ni-
ghts before stopping treatment.

Alarm should not be indicated when pu-
nishment is identified and should be used with
caution in cases of night sweats in hot climate
areas, due to activation of the alarm by humidity
caused by sweat, and when the child sleeps with
other children and a risk of bullying exists.

Compared to desmopressin, studies sug-
gest that enuresis alarm is better in the long run,
but some show that results may equivalent if the
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highest alarm dropout rate is considered (35, 39).

The addition of desmopressin to alarm tre-
atment improves dry nights rate initially, but in
the long term there is no benefit with this addi-
tion. Therefore, there is no recommendation that
these methods be used together except in cases
that fail when either one is used alone (42).

Treatment with alarm is better than oxy-
butynin alone and the addition of oxybutynin to
the alarm does not improve the success rate in the
initial treatment. This association is only indicated
in refractory cases (43). Alarm was shown to be
better than imipramine in improving the number
of dry nights (44).

Regarding the two types of alarm, the bo-
dy-worn alarm and the bed pad alarm, the alarm
fixed on the body is preferred by the children (44).
There is no evidence on which type of alarm is
better than the other. Further studies need to be
performed.

Consensus: The panel highly recommen-
ds the use of alarm in children with primary mo-
nosymptomatic enuresis that presents with a high
number of wet nights and parents are motivated.
A careful evaluation of the child and family, dis-
carding behavioral problems and punishment is
important for treatment success. Alarm treatment
should be followed closely due to a high number
of children that discontinue treatment. When no
or poor response is found, other drugs such as des-
mopressin may be added to the treatment.

Desmopressin

Desmopressin acetate is a synthetic ana-
logue of the natural hormone, arginine vasopres-
sin (antidiuretic hormone). It acts increasing the
reabsorption of water through the renal tubules,
leading to an increase in urinary osmolality and
decreased diuresis (45, 46).

Desmopressin is a first-line treatment for
enuresis with grade 1A of evidence. Its best results
can be obtained in children with nocturnal polyu-
ria (diuresis >130% estimated bladder capacity or
> (age+9) x 20mL, adding the volume of the first
void in the morning) (27) and normal bladder re-
servoir function (maximum voided volume greater
than 70% of estimated bladder capacity for age)
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(47), and children with a greater age, and limited
number of wet nights a week (31, 46).

Its administration is orally and should be
taken one hour prior to bedtime and about 2 hours
after dinner. It is recommended to start with a low
dose of 0.1 to 0.2mg and adjust, when necessary,
up to a maximum dose of 0.6mg/day, regardless
of age or weight (48). One hour before taking the
medication, children should stop fluid intake in
order to avoid risk of hyponatremia and water
intoxication, as well as obtain an optimal urine
concentrating capacity (49).

Initial treatment should be maintained for
2 to 4 weeks in order to obtain maximum effect
and if there is improvement in the number of dry
night it should be continued for at least 3 more
months. If the child is dry, withdrawn of the me-
dication may be done gradually, which seems to
reduce relapse (48, 49). In cases when symptoms
worsen after beginning medication withdraw, dose
should be increased again and treatment maintai-
ned for three more months.

The overall success rate of desmopressin is
up to 65% and the relapse rate, especially if a gra-
dual withdraw is not done, goes up to 80% (50).
However, the outcome is lower in the long term
follow-up.

Consensus: The panel believes that des-
mopressin should be used as first line treatment
for all children with nocturnal polyuria and those
that the use of enuresis alarm is not suitable. Dose
should be increased gradually until dryness is
achieved and treatment maintained for at least 3
months. There is evidence that withdrawn should
be done gradually. Parents and child should be
aware that, although rare, increase fluid intake
and desmopressin may lead to side effects (hypo-
natremia and water intoxication).

Other Drugs

Anticholinergics

The use of anticholinergics in enuresis is
limited (grade 1B evidence) (51, 52). Children with
increased voiding frequency and low bladder vo-
lume (<65% of estimated bladder capacity) and
with nocturnal bladder overactivity are the most
suitable candidates as anticholinergics act inhi-
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biting bladder contractions. The most commonly
used anticholinergic in our setting is oxybutynin,
although others such as solifenacine, and toltero-
dine can be used.

The results with anticholinergics in enure-
sis, although better than placebo, are poor when
used as monotherapy and they should only be
indicated if other treatments have failed (31). In
these cases, anticholinergics can be helpful in up
to 40% of the patients, especially in combination
with desmopressin (53).

The major problem with the use of anti-
cholinergics is, in addition to bad results, that a
significant amount of patients present side effects,
such as constipation, increased post-voided resi-
dual, dry mouth, among others. Therefore, when
using anticholinergic drugs, constipation should
first be assessed (53).

Consensus: In the panel’s opinion, anti-
cholinergics should be used only in cases whe-
re no success with desmopressin and alarm was
achieved and in selected patients with overactive
bladder. Evaluation of constipation and post-voi-
ded residual should be done prior to prescription.

Tricyclic Antidepressants

The leading tricyclic antidepressant pres-
cribed for enuresis is imipramine. Randomized
trials have shown that imipramine is slightly bet-
ter than placebo, but due to safety concerns (car-
diotoxicity) and side effects, it is considered to be
a third line treatment for enuresis (Grade 1C evi-
dence) (54-56), and should only be used in cases
of failure of the first therapeutic options or when
patients cannot afford them.

The mechanism of action of tricyclic an-
tidepressants in enuresis is still controversial. It
is known that they decrease the amount of time
spent in REM sleep, stimulate vasopressin secre-
tion, and relax the detrusor muscle.

Imipramine has shown to be more effec-
tive particularly for short-term outcomes, with
fewer wet nights per week when compared to pla-
cebo (54, 57). Imipramine promotes a reduction of
1 wet night per week, with about 20% of children
being dry for at least 14 consecutive nights. Ho-
wever, no sustained results are seen after ceasing
treatment, and the majority of patients relapse af-

ter discontinuation of treatment (54).

Combination therapy including imiprami-
ne and anticholinergics showed improved results
when compared to imipramine alone or placebo in
the short and long term, with fewer relapses than
imipramine monotherapy (54, 58). The combination
of tricyclic antidepressants and desmopressin did not
show any improvement in treatment results (54, 59).

It is advised to take the medicine 1h before
bedtime, in the initial dosage of 10-25mg, and it
can be increased in 25mg after 1 week of treat-
ment. The maximum dose in children aged 6-12
years is 50mg/day and in those over 12 years of
age up to 75mg/day. Every 3 months, treatment
should be discontinued for at least 2 weeks to de-
crease the risk of drug tolerance and observation
of therapeutic efficacy.

Imipramine presents limitations due to its
cardiotoxicity with potential risk of cardiac con-
duction disorders and myocardial depression in
overdose. Other possible side effects are possible
behavioral changes, irritability and drowsiness,
dizziness, headache, sweating, lethargy, sleep
disturbance or restlessness, apathy, depression,
among others.

Consensus: It is the panel’s opinion that
imipramine and other tricyclic antidepressants
should be reserved to those that failed other tre-
atment. It should be used with caution and the
family should be aware of possible side effects and
the medication should be kept away from child’s
reach. Due to its low cost compared to other tre-
atment modalities, it can be an option in patients
with low income. Combination with anticholiner-
gics should be in mind to improve results.

Alternative Treatments

So-called alternative, or rather unconven-
tional, treatments such as acupuncture, hypnosis,
homeopathy, herbalism, chiropractic, faradization,
among others, have been tested but there is no
scientific evidence to support their use.

The results with neuromodulation (trans-
cutaneous electroneurostimulation) are controver-
sial, and there may be a reduction in dry nights
but no complete response in primary monosymp-
tomatic enuresis. Further studies are need to vali-
date its use in enuresis (60).
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Consensus: The panelists agree that alter-
native treatment should not be used, except for
electroneurostimulation, that could be tried in ca-
ses in which other therapies have failed.

THERAPY RESISTANT ENURESIS

Some patients will not respond to alarm
nor desmopressin and those are considered the
therapy resistant ones, and, for them, other thera-
peutic modalities should be tried.

Assessment of these children includes a
careful clinical history and physical exam trying
to identify any missed information in their pre-
vious evaluation and treatment (49).

Possible factors related to poor therapeutic
response should be careful investigated prior to
considering the child resistant to treatment (61).
Some questions should be addressed, such as: 1)
is enuresis really monosymptomatic or daytime
symptoms are present?; 2) does the patient present
nocturnal polyuria?; 3) is the child reducing/stop-
ping fluid intake at least 2 hours prior to bedtime;
4) is he/she following dietary orientation (low ca-
ffeine and citric intake)?; 5) is desmopressin being
taking as prescribed (1 hour before bedtime and 2
hours after dinner)?; 6) is desmopressin dose ade-
quate or it can be raised?; 7) is the alarm being
used correctly?; 8) is there any behavioral disor-
der, such as attention deficit and hyperactivity di-
sorders or others?

Children not responding to enuresis alarm
correctly should be reinforced and reoriented on
how the alarm works and how to be used and, tho-
se not motivated, other therapeutic options, such
as desmopressin or other drugs should be started.

In desmopressin resistant patients, possi-
ble causes are excess urine solute due to increased
sodium intake or altered sodium circadian rhythm
or influence of vasoactive hormones and pros-
taglandins, such as renin, aldosterone and atrial
natriuretic peptide. After defining the patient as
resistant to desmopressin, we can divide them
among those with absence of response despite de-
creased diuresis and those with nocturnal bladder
overactivity as a possible etiology (61).

Therapeutic options for desmopressin re-
sistant children includes indomethacin, a cycloo-
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xygenase inhibitor, although significantly reduces
nocturnal sodium, urea and osmotic excretion,
no significant decrease in the number of wet ni-
ghts was observed neither as mono therapy nor as
combined to desmopressin (62, 63).

Furosemide has also been tried as a second
line treatment for those resistant to desmopressin.
It should be taken in the morning to increase diu-
resis and excretion of sodium and solutes during
the day and, when associated to desmopressin, it
has shown decrease of frequency of enuresis (64).

Reboxetine, an antidepressant with nora-
drenergic action, significantly reduced enuresis
episodes in therapy resistant patients when com-
pared to placebo, although must of the responses
were partial (65).

Combination therapy is an option in those
patients. The combined use of desmopressin and
an anticholinergic agent is well tolerated and re-
sults in a significant improvement in enuresis epi-
sodes and the results suggest a better response if
higher anticholinergic dose is used (up to 10mg)
(66, 67). The effect of combined therapy of des-
mopressin and alarm is still controversial and
immediate positive effect has been presented (68,
69), although some have lacked to show long term
effect (42).

Consensus: It is the panel’s opinion that
therapy resistant enuresis should always be
addressed by an experienced professional in the
field, since those cases requires expertise due to its
complexity and poor results with the current avai-
lable treatment options. A careful clinical history
and physical exam are keys to achieve success in
those cases.

NON-MONOSYMPTOMATIC ENURESIS

Non-monosymptomatic nocturnal enu-
resis (NME) is characterized by the presence of
diurnal symptoms associated with enuresis and is
present in about 1/3 of all enuretic children (70). It
has peculiarities that differ it from the monosymp-
tomatic enuresis, as increased risk of urinary tract
infection and greater association with constipa-
tion and emotional/behavioral disorders.

Those children with NME need proper eva-
luation and treatment. Greater attention should be
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taken on diurnal voiding symptoms (urgency, fre-
quency, incontinence, straining to void) and cons-
tipation. Besides the voiding diary, evaluation of
the post-void urinary residue by ultrasound and
uroflowmetry are required to make the correct
diagnosis and propose the ideal treatment. Assess-
ment of bowel function with Rome IV criteria and
Bristol Stool Scale should be careful evaluated as
those children frequently present constipation.

Initial treatment should address daytime
symptoms first focusing on treating the lower
urinary tract dysfunction, constipation, and any
behavioral disorder if present (1).

Urotherapy is the initial therapy and
should be performed for at least one month. In
the persistence of symptoms, more specific treat-
ments are indicated and added to urotherapy. The-
rapeutic options include anticholinergics, alpha-
-blockers, electro neurostimulation, biofeedback,
and botulin toxin.

Children who do not improve diurnal
and nocturnal symptoms should continue with
other therapeutic modalities that remain focu-
sed on the treatment of daytime symptoms such
as increased dose of medication or combination
of medications and of medication with other
therapies (electro neurostimulation or biofee-
dback). Constipation, when present, should be
assessed in the beginning of treatment. Impro-
vement of bowel habits is a key point for impro-
vement of voiding function.

If enuresis is still persistent after improve-
ment of daytime symptoms; its treatment follows
those described for monosymptomatic enuresis.

Consensus: The panel believes that chil-
dren presenting with non-monosymptomatic
enuresis should be evaluated as those presen-
ting lower urinary tract dysfunction, which in-
cludes voiding diary, uroflowmetry and ultra-
sound with evaluation of post-voided residual.
Assessment of constipation and behavioral di-
sorders should not be forgotten during clinical
investigation and should be treated if present.
Daytime symptoms are the focus of the initial
therapy and enuresis is treated after improve-
ment of daytime lower urinary tract symptoms.
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Purpose: Tt has been reported that calcitonin receptor (CALCR) gene polymorphisms
might be associated with calcium stone urolithiasis. Owing to mixed and inconclusive
results, we conducted a meta-analysis to summarize and clarify this association.

Materials and Methods: A systematic search of studies on the association between
CALCR gene polymorphisms and calcium stone urolithiasis susceptibility was con-
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ducted in databases.

Results: Odds ratios and 95% confidence intervals were used to pool the effect size.
Five articles were included in our meta-analysis.

Conclusions: CALCR rs1801197 might be associated with increased risk of calcium
stone urolithiasis. There is insufficient data to fully confirm the association between
CALCR rs1042138 and calcium stone urolithiasis susceptibility. Well-designed studies
with larger sample size and more subgroups are required to validate the risk identified
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in the current meta-analysis.

INTRODUCTION

Urolithiasis is a relatively common health
problem which is likely associated with the effects
of multiple genes in combination with lifestyles
and environmental factors (1, 2). Majority of uro-
lithiasis is calcium stone. The calcitonin receptor
(CALCR) is a 7-pass transmembrane G-protein-
-coupled receptor which reacts in response to the
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calcium metabolism-related hormone calcitonin
(3). By binding calcitonin receptor on the osteo-
clasts in the bone and the renal tubular cells, cal-
citonin causes inhibition of bone resorption and
lowers serum calcium concentration (4). Therefo-
re, calcitonin receptor gene polymorphisms might
cause calcium metabolic disorders. Some calcitonin
receptor gene polymorphisms, like SNP rs1801197
(1377C>T) and rs1042138 (3'UTR+18C>T), have
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shown association with bone mineral density (5,
6). The SNP rs1801197 alters the encoded amino
acid from proline to leucine (7). Researchers have
also investigated the association of those SNPs
with urolithiasis.

Association between calcitonin receptor
gene polymorphisms and calcium stone urolithia-
sis susceptibility has been studied in several popu-
lations. Sample sizes in these studies are relatively
small. Therefore, we decided to perform a meta-
-analysis to estimate it.

MATERIALS AND METHODS

Identification of eligible studies

A systematic search in Pubmed by
Medline, Embase, Cochrane Library, clinical-
trials.gov, CNKI (China National Knowledge
Infrastructure) databases were carried out by
two independent investigators. The following ter-
ms were used: “calcitonin Receptor OR CTR OR
CALCR” AND “stone OR calculus OR calculi OR
lithiasis OR Nephrolithiasis OR urolithiasis” AND
“polymorphisms OR polymorphism”, without any
limitation applied. The last search update was per-
formed on August 3, 2017. References of related
studies and reviews were also manually searched
for additional studies.

Inclusion and exclusion criteria

Studies selected in this meta-analysis
should have met the following inclusion criteria:
(1) evaluation of the association between calci-
tonin receptor gene polymorphisms and calcium
stone urolithiasis susceptibility; (2) case-control
study; (3) studies focusing on tissues of human
beings; (4) detailed genotype data could be ac-
quired to calculate the odds ratios (ORs) and 95%
confidence intervals (95% CIs). Exclusion criteria:
(1) duplication of previous publications (when
there were multiple publications from the same
population, only the largest study was included);
(2) comment, review and editorial; (3) study wi-
thout detailed genotype data; (4) GWAS; (5) stu-
dies focusing on cell lines. Dissertation thesis were
included in the analysis.

Study selection was achieved by two investi-
gators independently, according to the inclusion and
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exclusion criteria by screening the title, abstract and
full-text. Any dispute was solved by discussion.

Data extraction

Two investigators extracted data of the
eligible studies independently. In the case of a
conflict, an agreement was reached by discussion.
If the dissent still existed, the third investigator
would be involved to adjudicate the disagree-
ments. Try to contact the author by email for de-
tailed genotype data.

The following contents were collected: first
author’s surname, year of publication, chemical
composition of urinary calculi, the characteristics
of cases and controls, source of control groups,
country of origin, the detective sample, ethnicity,
genotyping method, Hardy-Weinberg equilibrium,
number of cases and controls for each genotype.

Methodological quality assessment

The qualities of included studies were eva-
luated independently by two investigators accor-
ding to Newcastle-Ottawa Scale (NOS) (8) and the
most important factor was "age, gender and coun-
try”. Quality scores range from 0 to 9, and higher
scores meant better quality of the study. Disagree-
ment was resolved through discussion.

Statistics analysis

Our meta-analysis was conducted accor-
ding to the PRISMA checklists (9). Hardy-Weinberg
equilibrium (HWE) was evaluated for each study by
Chi-square test in control groups, and P <0.05 was
considered as a significant departure from HWE. OR
and 95% Cls were calculated to evaluate the strength
of the association between calcitonin receptor gene
polymorphisms and calcium stone urolithiasis sus-
ceptibility. Pooled ORs were obtained from combina-
tion of single studies by allelic comparison (T vs. C),
dominant model (CT+TT vs. CC), recessive model (TT
vs. CC+CT), homozygote comparison (TT vs. CC) and
heterozygote comparison (CT vs. CC), respectively.
The statistical significant level was determined by
Z-test with P value less than 0.05.

Heterogeneity was evaluated by Q-test and I?
index (10). When Q-test’s P-value was less than 0.10
and/or > index was more than 50%, the random-
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-effects model (DerSimonian and Laird method) was
used; otherwise, the fixed-effects model (Mantel and
Haenszel method) was conducted (11).

Sensitivity analyses were performed towards
each genetic model to evaluate effect of each stu-
dy on combined ORs by sequentially excluding each
study in total and in any subgroup including more
than two studies. Potential publication bias was che-
cked by Begg’s funnel (12) plots and Egger’s test (13).
An asymmetric plot, the P value of Begg’s test (P,)
less than 0.05, and the P value of Egger’s test (PE]
less than 0.05 was considered a significant publi-
cation bias. All statistical analyses were performed
with Stata 12.0 software (StataCorp, College Station,
Texas, USA). A two-tailed P <0.05 was considered
significant except for specified conditions, where a
certain P value was declared.

RESULTS

Characteristics of studies

A total of 70 articles were acquired from
databases (Pubmed by Medline=6, Embase=9, Co-
chrane=0, clinicaltrials.gov=0, CNKI=55, other

Figure 1 - Flow Chart of study selection.

sources (from manually search) =0). The selec-
tion process is shown in Figure-1. Three full-
-text articles were excluded (1 duplicate study
(14), 1 GWAS (15), 1 not about urolithiasis (16)).
Finally, 5 articles (17-21) were included in our
meta-analysis. The characteristics of each study
are shown in Table-1 and Table-2. Different ge-
notyping methods were utilized including PCR-
-RFLP, PCR-SSCP and Sequencing. Blood sam-
ples were used for genotyping in all studies. The
control group of study NO 1.4, 1.5 and 1.5.1 had
shown significant departure from HWE.

Overall analyses and Subgroup analyses
Summary results of each genetic model
are listed in Table-3. In pediatric urolithiasis sub-
group and overall, significantly increased risk of
calcium stone urolithiasis was found in CALCR
rs1801197 in all genetic models. In adult uroli-
thiasis and its male subgroup, significantly incre-
ased risk of calcium stone urolithiasis was found
in CALCR rs1801197 in heterozygote comparison
(CT vs. CC) and dominant model (CT+TT vs. CC).
In adult urolithiasis, significantly increased risk

70 records identified from databases and other sources

(Pubmed by Medline=6, Embase=9, Cochrane= 0,
clinicaltrials.gov=0, CNKI=55, other sources = 0)

A 4

10 records excluded for duplicate studies

60 records remained

\ 4

52 records excluded for improper title/abstract

A 4

8 full-text articles assessed for eligibility

A 4

3 full-text articles excluded :

1 duplicate study
1 GWAS
1 not about urolithiasis

A4

5 articles included in meta-analysis
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Table 1 - Characteristics of studies included in the meta-analysis.

NO. Study ID Year Country Ethnicity Control Genotyping Case Control Pfor  Quality
or Area Type Method HWE*
CALCR TT CT CC Tr CT CC
rs1801197
1.1 Bid HK (17) 2005 Northern Indian PB* PCR-RFLP 10 24 16 4 26 30 0.604 9
India
1.2 Song GL (18) 2014  China  Uyghur PB PCR-RFLP 4 23 62 0 21 100 0.296 9
1.3 ChenWC 2001 Taiwan  Asian PB PCR-RFLP 2 25 75 0 6 99 0.763 7
(19)
1.3.1 Male 2 18 5 0 0 60 NA*
1.3.2 Female 0 7 19 0 6 39 0632
1.4 Shakhssalim 2014 Iran  Caucasian  PB PCR-SSCP 17 47 37 17 38 51 0.039* 8
N (20)
15 Mitra P (21) 2017  West Indian PB  Sequencing 24 78 50 6 69 69 0.026 9
India
1.5.1 Male 16 59 37 2 47 56 0.026
1.5.2 Female 8 19 13 3 22 14 0.159
CALCR T CT CC TT CT GC
rs1042138
2.1 Shakhssalim 2014 Iran  Caucasian  PB PCR-SSCP 1 27 73 0 0 101 NA 8
N (20)
2.2 Mitra P (21) 2017  West Indian PB  Sequencing 6 51 95 2 49 93 0.110 9
India
2.2.1 Male 6 40 66 2 34 69 0344
2.2.2 Female 0 11 29 0 15 24 0137

* HWE: Hardy—Weinberg equilibrium; PB: population-based; NA: not available.
* Results with statistical significant difference were marked as bold.
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Table 2 - Characteristics of cases and controls.
Control

Study ID Case
60 healthy children (age range 4-16 years) who had no

Bid HK (17) 50 pediatric patients (age range 2—14 years) with
renal stones from the Northern Indian states of Uttar history of stone disease were drawn from the general
Pradesh and Bihar. Patients who had history of bowel population taking care to match age, socioeconomic
disease, renal tubular acidosis and urinary tract status, dietary habits, religion and gender.
anomalies were excluded.

Stone composition was verified using Xray
crystallography. 38 patients had sufficient specimens
available for stone composition analysis: 64% were
whewellite, 28% whewellite and weddellite, and 8%

whewellite and uricite.

Song GL (18) 89 pediatric patients (age range 0.5-7 years) with 121 healthy children (same age range) who had no
upper urinary tract calculi from southern Xinjiang of history of stone disease were drawn from the general
China. Patients who had rickets, thyroid dysfunction, population of southern Xinjiang taking care to match
parathyroid dysfunction, symptomatic urinary age, gender, socioeconomic status, dietary habits and
tract infection, ureteropelvic junction obstruction, religion.
renal insufficiency, renal tubular acidosis, tumor,
osteoporosis, taking vitamin D or calcium supplements
were.
All stone composition was calcium stone, such
as calcium oxalate, calcium phosphate, calcium

carbonate, etc.
105 healthy volunteers (age range 40-87 years)

Chen WC (19) 102 adult patients (age range 23-76 years) with
recurrent calcium oxalate stones who had been with no familial history of stone disease, or renal
treated in the department of urology were included. calcification (following renal ultrasonography tests, as
well as routine tests made from urinary microscopic

Patients who showed symptoms of urinary tract
hematuria).

infections during the
period of stone treatment were excluded.
Stone composition was verified by infrared
spectroscopy revealing calcium oxalate monohydrate,

dihydrate, or a combination of the two.
101 adult men (age range 30-55 years) were selected

Shakhssalim 105 adult men (age range 30-55 years) with a
N (20) history of recurrent calcium urinary stones who from volunteers who had been referred to the
had at least two recurrent episodes during the past Ophthalmology Clinic of the Labbafinejad hospital, or
unrelated healthy friends of the patients who did not

5 years. Patients with histories of known metabolic,
gastrointestinal, hepatic, renal or endocrinological express any personal or family history of urolithiasis.
diseases, with any anatomic abnormality or obstruction  Ultrasonographic examination was performed and men
in the urinary tract, or taking any drugs which may with any evidence of urolithiasis were excluded. Other

affect urine composition were excluded. exclusion criteria were similar to those for the case
group.

Mitra P (21) 152 adult patients (age range 18-75 years) with 144 age and sex matched healthy individuals from the
calcium containing renal stone(s) in Kolkata, West same geographical region and socioeconomic status
Bengal, India. Patients with histories of known who was negative in family history for kidney stone.
metabolic, gastrointestinal, renal, endocrinological Ultrasonographic examination was performed to
disorders or patients taking any drugs like steroids, confirm no evidence of renal stone.
diuretics were excluded.
The composition of stone was analyzed by chemical
tests. Only patients with calcium containing kidney
stones were included.
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of calcium stone urolithiasis was also found in
CALCR 151801197 in allelic comparison (T vs.
(). No statistically significant changes of cal-
cium stone urolithiasis risk was found in other
analyses.

Sensitivity analyses

Sensitivity analyses were performed in
any comparison and any subgroup including
more than two studies. In adult urolithiasis
and its male subgroup, when study NO 1.4 or
1.5 was excluded, statistically different results
were obtained in all genetic models of CALCR
rs1801197. Overall, when study NO 1.1 or 1.5
was excluded, statistically different results were
obtained in recessive model (TT vs. CC+CT) of
CALCR rs1801197 (Table-3).

Less than three studies were included in
PU, Female of AU, ARU, Male of ARU subgroup
of rs1801197, and AU, Male of AU subgroup of
rs1042138, so that sensitivity analyses could not
be performed.

Other results showed stability in sensiti-
vity analyses (Table-3).

Publication bias

Begg’s funnel plot and Egger’s test were
used to assess the publication bias. Symmetry of
funnel plot, P value of Begg’s test (P,) and P value
of Egger’s test (P_) were evaluated overall (inclu-
ding studies NO 1.1, 1.2, 1.3, 1.4 and 1.5). No sig-
nificant publication bias was found in Egger’s test
in all genetic models of CALCR rs1801197. Howe-
ver, in allelic comparison (T vs. C), heterozygo-
te comparison (CT vs. CC) and dominant model
(CT+TT vs. CC) of CALCR rs1801197, study NO 1.3
extended beyond the diagonal line which repre-
sents pseudo-95% CI limits about the effect esti-
mate in funnel plot, meanwhile, the u value=1.96
(u=z in Begg’s test) in those three genetic models.
In Begg'’s test, 1.96 is a critical value.

DISCUSSION

Overall, we found CALCR rs1801197 was
associated with increased risk of calcium stone
urolithiasis in homozygote comparison (TT vs.
CC), and the results showed stability in sensiti-
vity analyses and no publication bias (Figure-2).

Figure 2 - Forest plot with a fixed effect model for the association between CALCR rs1801197 and calcium stone urolithiasis
in homozygote comparison (TT vs. CC). For each study, the estimate of OR and its 95% Cl is plotted with a box and a

horizontal line. Rhombus: pooled OR and its 95% CI.

NO study_id

11 Bid et al. 2005

—_— 4.69 (1.27, 17.35)

%

OR (95% Cl) Weight

12.35

1.2 Song et al. 2014

14.47 (0.77, 273.41) 2.15

1.3 Chen et al. 2001

6.59 (0.31, 139.29) 2.46

1.4  Shakhssalim et al. 2014 e 1.38 (0.62, 3.05) 59.71
1.5 Mitra et al. 2017 —a 5.52(2.10, 14.50) 23.32
Overall (I-squared = 43.5%, p = 0.132) @ 3.16 (1.90, 5.28) 100.00

.00366 1

273
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Table 3 - Summary of pooled ORs in the meta-analysis.

Number TvsC TT vs CC CTvs CC CT+TT vs CC TT vs CC+CT

CALCR rs1801197 c(oc:tsr?j;) OR*(95%CI*) 12(%) OR(95%CI) [2(%) OR(95%CI) 12(%) OR(95%CI) I12(%) OR(95%CI) 12(%)
e D g Sl o, TG ) T e o,
O TS g S g T T g ST
o O e T U
I ST gy (SIOTE gy 0980T gy STy TR
CALCR rs1042138

M s NI g STOTE gy OOy ST g

*0R: 0dds ratio; Cl: confidence interval; PU: Pediatric Urolithiasis; AU: Adult Urolithiasis; ARU: adult recurrent urolithiasis; NA: not available.

*NO of studies included in the meta-analysis.

*Results with statistical significant difference were marked as bold. Unstable results in sensitivity analyses were marked as italic. Less than three studies were included in
PU, Female of AU, ARU, Male of ARU subgroup of rs1801197, and AU, Male of AU subgroup of rs1042138, so that sensitivity analyses could not be performed.
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Significantly increased risk was also found in other
four genetic models, however, the result in recessive
model (TT vs. CC+CT) lacked stability, and we got a
critical value of u in Begg’s test in allelic comparison
(T vs. Q), heterozygote comparison (CT vs. CC) and
dominant model (CT+TT vs. CC). Study NO 1.3 might
play a negative role in the publication bias analyses.

In AU and its male subgroup of rs1801197,
significantly increased risk was found in hetero-
zygote comparison (CT vs. CC) and dominant mo-
del (CT+TT vs. CQ). In AU, significantly increased
risk was also found in allelic comparison (T vs. C)
of rs1801197. However, those results lacked sta-
bility and publication bias analyses could not be
performed.

In PU, Female of AU, ARU, Male of ARU
subgroup of rs1801197, and AU, Male of AU sub-
group of rs1042138, sensitivity analyses and pu-
blication bias analyses could not be performed.

Meanwhile, the limitations of this meta-
-analysis need to be addressed. To date, the num-
ber of available studies which could be included in
this meta-analysis were small. Data for subgroup
analyses were scanty. Sensitivity analyses and pu-
blication bias analyses could not be performed in
some groups or subgroups. Studies NO 1.4, 1.5 and
1.5.1 had shown significant departure from HWE.
Related studies published in other languages or
unpublished were possibly missed. With those li-
mitations, the study provided some insights on the
potential association between CALCR gene poly-
morphims and calcium stone urolithiasis.

In conclusion, our results suggested that:
CALCR rs1801197 might be associated with in-
creased risk of calcium stone urolithiasis. There
is insufficient data to fully confirm the associa-
tion between CALCR rs1801197 and calcium stone
urolithiasis susceptibility in pediatric urolithia-
sis, adult urolithiasis, adult recurrent urolithiasis
subgroup and gender subgroup, and the results
should be interpreted with caution. There is insu-
fficient data to fully confirm the association be-
tween CALCR rs1042138 and calcium stone uro-
lithiasis susceptibility, and the results should be
interpreted with caution. Well-designed studies
with larger sample size and more subgroups are
required to validate the risk identified in the cur-
rent meta-analysis.
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ABSTRACT ARTICLE INFO

Purpose: As a rare bladder tumor, paraganglioma of the urinary bladder (PUB) is fre- Baomin Qiao

quently misdiagnosed as bladder cancer, particularly for the non-functional type. To ~ Nttps:/orcid.org/0000-0003-1509-9720
date, transurethral resection remains a controversial treatment for non-functional PUB.

This study aimed to identify the clinical features, pathological characteristics, progno- key Ward‘s."' .

sis, and safe/effective treatment of non-functional PUB using transurethral resection Paraganglioma; Urm?ry Bladder;
of the bladder tumor (TURBT). Transurethral Resection of
Materials and Methods: The clinical records, radiological data, pathological character- Prostate

istics and follow-up times were retrospectively reviewed in 10 patients with clinically
and pathologically proven non-functional PUB in our hospital from January 2008 to
November 2016. All patients underwent TURBT treatment. Submitted for publication:
Results: The incidence of non-functional PUB in patients with bladder cancer was August 28, 2018

0.17%. The mean age at diagnosis was 44.5 + 13.6 years (range, 29-70 years), and the

patient population had a female: male ratio of 3: 2. No patients had excess catechol-  Accepted after revision:
amine (CA) whilst four patients had painless hematuria. All neoplasms were completely  January 30, 2019

resected via TURBT. The majority of samples were positive for immunohistochemical

markers including chromogranin A (CgA) and Synaptophysin (Syn), but were negative  Published as Ahead of Print:
for cytokeratins (CKs). Only a single recurrence was observed from the mean follow-up ~ March 22, 2019

period of 36.4 + 24.8 months.

Conclusion: Complete TURBT is a safe and efficient treatment that serves both di-

agnostic and therapeutic purposes. Histopathological and immunohistochemistry ex-

aminations are mandatory for diagnostic confirmation. Long-term follow-up is recom-

mended for patients with non-functional PUB.

Int Braz J Urol. 2019; 45: 910-5

INTRODUCTION mas (extra-adrenal pheochromocytoma) (1). PUB
is a neuroendocrine neoplasm, which arises from

Paraganglioma of the urinary bladder  chromaffin cells located in the muscle layer of the

(PUB) is a rare type of bladder tumor that accounts bladder wall (2). The majority of PUB is solitary,
for approximately 0.06% of bladder tumors, 1% arising on the dome or the trigone of bladder (3).
of pheochromocytomas, and 10% of paraganglio- Based on the content and activity of catechola-

910



IBJU | NON-FUNCTIONAL PUB AND TURBT

mine (CA) that arise from the tumor, extra-adre-
nal paraganglioma can be classified as functional
(chromaffin) or non-functional (non-chromaffin).
The former clinically manifests as hematuria or
catecholamine-related symptoms including mic-
turition syncope, hypertension, headache, palpi-
tations and transient hypertension after urination.
The latter shows no obvious symptoms, but com-
pression occurs when the tumor becomes large. In
1953, Zimmerman et al. (4) reported the first case
of PUB. As the clinical presentation of PUB did not
occur during the early disease stages, clinicians
were unaware of the tumor, frequently leading to
misdiagnosis or missed diagnosis, particularly for
the non-functional type.

In this study, we report the clinical features,
pathological characteristics, and prognosis of pa-
tients diagnosed as non-functional PUB treated by
transurethral resection of the bladder tumor (TUR-
BT) in our hospital. This enhances our knowledge
and understanding of non-functional PUB and the
safety and effectiveness of TURBT.

MATERIALS AND METHODS

From January 2008 to November 2016, 10
patients were diagnosed as non-functional PUB
according to postoperative pathologic reports at
our hospital. These accounted for approximately
0.17% of all bladder tumors reported during the
same term. We retrospectively reviewed the cli-
nical records, operative notes, pathologic reports,
and follow-up records of the patients. To evaluate
both the position and clinical stage of the tumors,
all patients received preoperative abdominal ultra-
sound, urine cytology and computed tomography
(CT) examinations. Cystoscopy was performed in a
single case. All neoplasms were completely resected
by TURBT. During tumor resection, blood pressu-
re, heart rate, and microcirculation status modestly
changed. All surgical specimens were diagnosed by
at least two urological pathologists. The patholo-
gical tumor stage was estimated according to the
Cancer tumor-node-metastasis (TNM) staging sys-
tem on bladder cancer. Long-term follow-up was
performed to evaluate the therapeutic outcome of
non-functional PUB. The mean follow-up period
was 36.4 + 24.8 months (range: 8-95 months).
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RESULTS

Clinical Features

In this study, 10 cases of non-functio-
nal PUB were identified, accounting for 0.17%
(10/5680) of patients with bladder cancer. In all
patients, tumors were incidentally detected on
imaging studies. The mean age of the non-func-
tional PUB patients were 44.5 + 13.6 years (ran-
ge 29-70 years), the mean body mass index (BMI)
was 23.5 + 3.6, 4 patients were male and 6 were
female, and the mean blood pressure of patients
was =< 140/90mmHg. All patients had no symp-
toms of excess CA and four patients had pain-
less hematuria. Tumor sizes ranged from 1.5cm x
1.3cm to 3.5cm x 2.1cm.

Surgical treatment and Pathological findings

All patients underwent ultrasonography,
urine cytology and CT examinations after hos-
pitalization. Most PUBs were localized, solitary,
spherical, broad basal tumors and extended to-
wards the bladder cavity according to imaging
films (Figures 1A and B). During cystoscopy
(Figure-1C), neoplasms were covered by smooth
vesical mucosa, with an abundant blood supply
and calcification observed in two cases. TUR-
BT was performed in all patients and all surgi-
cal margins were negative. The mean surgery
time was 39.6 + 6.7 minutes. All patients had
a high tolerance for the operational procedures
with no significant postoperative complications.
From pathological macroscopic findings, the
non-functional PUB specimens were daffodil or
dark yellow. Microscopically, tumor tissues were
comprised of a dense array that was divided into
numerous small nests. Tumor cells were polygo-
nal and fusiform with stippled chromatin and
inconspicuous nucleoli. Immunohistochemistry
revealed that the majority of tumor cells were
positive for chromogranin A (CgA) and Synap-
tophysin (Syn), but negative for cytokeratin
markers (CKs), including CK7 and CK20. Three
tumors were positive for GATA3 and two were
positive for CD56. The Ki-67 positive percentage
of PUB cells was 1% to 30% (Figure-2A-F). Ac-
cording to the pathological reports, 7 cases were
at stage T1, and 3 cases were at T2.
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Figure 1 - Imaging and cystoscopy.

A) Ultrasound examination showing a hypoechoic mass with abundant blood flow inside in the urinary bladder. B) CT scan showing a polypoid mass (box) in the left wall of
the urinary bladder. C) Cystoscopy showing solitary and broad basal neoplasms covered by smooth vesical mucosa in the left anterior wall of the urinary bladder.

Figure 2 - Immunohistochemistry.

A) CgA; B) Syn; C) CD56; D) GATA3; E) CK7; F) Ki67; expressed in PUB cells (IHC 200x).
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Follow-up

All patients received no further treatment
and were followed up with physical examina-
tions, laboratory tests, and abdominal ultrasound
or pelvic cavity CT and cystoscopy examination
every 3-6 months, and then annually. The mean
postoperative follow-up period was 36.4 + 24.8
months (range, 8-95 months). Only one case of T2
relapsed on the 37th month and TURBT was again
performed in this patient. A single patient died of
myocardial infarction 8 months post-operation.

DISCUSSION

Paraganglioma, also named extra-adrenal
pheochromocytoma, is a rare tumor that is derived
from chromaffin tissues of the sympathetic and
parasympathetic nervous system (5). Paragan-
gliomas are mostly located in the abdomen and
pelvic cavity, whilst paraganglioma in the bladder
is extremely rare, constituting < 1% of all urina-
ry bladder tumors, 6% of all paragangliomas (6).
In additon, only 10% of PUB cases are malignant
(1). To-date, the diagnosis of malignant paragan-
glioma relies on the invasiveness of the neoplasm;
namely, the primary lesion metastasizes to non-
-chromaffin tissues or organs, including the lym-
ph nodes, liver, spleen, and bone (7). Honma et al.
(8) illustrated that paraganglia can occur in any
position of the bladder wall, mostly in the anterior
and posterior walls of bladder and is rarely seen in
the bladder trigone.

CA is a neurogenic substance consisting
of catechol and amino groups, including nore-
pinephrine, adrenaline and dopamine, which are
mainly secreted by chromaffin cells. The level of
CA is often found to significantly increase in phe-
ochromocytoma and functional paraganglioma
due to the symptoms of paroxysmal hypertension.
According to catecholamine secretion, PUB can
be classified into functional and non-functional
types. The majority of PUBs are functional groups
characterized by excess catecholamines and
symptoms, including paroxysmal hypertension,
palpitation, micturition syncope, and headaches
(5). In some cases, these features are absent. As
such, patients are often misdiagnosed as urothe-
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lial cancer during pre-operative evaluations (9,
10). According to previous studies, 61.6% of PUB,
confirmed by postoperative pathologic diagnosis,
were misdiagnosed as bladder tumors or intramu-
cosal bladder tumors, and only 28.9% were diag-
nosed prior to surgery (11).

Image analysis and biochemical examina-
tions are crucial for non-functional PUB, as the-
se neoplasms are often found in routine imaging
examinations. However, the performance of the
tumors are non-specific, making them difficult to
distinguish from other bladder tumors. As similar
with other types of bladder tumor, conventional
imaging studies for bladder paraganglioma often
reveal a mural or extramural tumor with wide ba-
silar areas and calcification. Some features that
provide clues to bladder paraganglioma include
its small intramural lesions that are accentuated
in contrast-enhanced MRI and hyperintense on T2
weighted images (12). Metaiodobenzylguanidine
(MIGB) is highly specific for functional pheochro-
mocytoma and is often used to distinguish func-
tional and non-functional types. However, this
technique is less sensitive than MRI for the de-
tection of paragangliomas (12). The assessment of
urinary vanillyl mandelic acid in 24-hour urinary
sample contributes to the preoperative diagnosis
of functional PUB (13). However, in the absence
of the characteristic symptoms of excess CA, the-
se tests are not appreciated by urologists prior to
operation. According to previous studies, fluctu-
ating blood pressure and tachyarrhythmia occur
in non-functional PUB cases during the TURBT
procedure (13). In this study, the blood pressure
remained stable at the time of admission and ope-
ration. As such, we did not perform a diagnosis
of PUB, contrast-enhanced MRI, MIGB examina-
tions, or an investigation of CA metabolites in all
patients.

It is difficult to correctly diagnose non-
-functional PUB pre-operation. Definitive diag-
nosis is based on histopathology and immu-
nohistochemistry of the excised tumor. From
histopathology, paraganglioma cells display
characteristic zellballen or nesting patterns with
delicate fibrovascular stroma and abundant eo-
sinophilic or amphophilic cytoplasm divided by
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delicate vascular stroma (10). Similar to the im-
munophenotypes of other paraganglioma, positive
neuroendocrine markers combined with negative
epithelial and mesenchymal markers are of signi-
ficance to its diagnosis. Neuroendocrine markers
including CgA, Syn, CD56 and NSE were strongly
expressed in the cytoplasm of tumor cells, whilst
supporting cells were positively stained for S-100
(1, 14). A metastatic lesion confirmed by patho-
logy is critical to malignant diagnosis. The diffe-
rential diagnoses of PUB includes urothelial car-
cinoma, metastatic renal cell carcinoma, prostatic
carcinoma, malignant melanoma, and granular
cell tumors (10). Histological appearance and im-
mune profiles help to distinguish PUB from other
differential diagnoses.

At present, there are no uniform standard
treatment options for PUB. The most effective the-
rapy for local PUB remains complete resection.
Various surgical options are available including
transurethral resection, partial cystectomy and ra-
dical cystectomy. Specialists have indicated that
partial cystectomy is the mainstream treatment
for the disease (15). However, endourethral sur-
geries, including electro-excision and laser resec-
tion have been reported for the treatment of non-
-functional PUB and lead to the same therapeutic
effect as partial cystectomy (16). Katiyar et al.
(13) reported 2 non-functional PUB patients who
underwent TURBT in which no recurrence after
follow-up for 6 and 10 months occurred, indica-
ting that TURBT is an optional and effective tre-
atment for non-functional PUB. In contrast, it has
been suggested that resection rarely excises all
the tumor residue as the neoplasms often invade
the submucosa and muscularis of the urinary bla-
dder, leading to potential tumor recurrence (17).
In this study, we successfully treated all patients
with PUB with TURBT, and most displayed no re-
currence or metastasis after long-term follow-up.
Therefore, the complete resection of the tumors
through the transurethral approach is a curative
option for patients with non-functional PUB, and
may represent the mainstream future treatment.

In general, PUB is a rare tumor with un-
certain biological behavior, but most PUBs have
a good prognosis and slow development. Howe-
ver, paraganglioma has a tendency for recurren-

ce and metastasis, and no standard reference
of the duration of follow-up has been repor-
ted. Although Beilan et al. (15) indicated that a
long-term follow-up is not necessary in benign
and local PUB, it has been reported that the rate
of local recurrence ranges from 5 to 15%, and
that metastasis can occur 20 to 40 years post-
-surgery (7, 13, 18). As such, Katiyar et al. (13)
argued that even non-functional cases should
be followed up for an extended time period. In
this study, all patients had regular follow-up
and only a single recurrence occurred. Despite
this, we recommend that long-term periodical
CA/metabolite testing, and image-based exa-
minations are performed since the prognosis of
PUB remains poorly established.

The limitation of this study includes the
lack of case-control studies owing to the unique
nature of PUB. However, we are confident that
the study holds significance for urologists and
enhances our understanding of the diagnosis and
treatment of non-functional PUB.

CONCLUSIONS

Despite its controversial nature, complete
transurethral resection of bladder tumor is a safe
and curative approach that serves both diagnostic
and therapeutic purposes, and avoids the need for
partial or radical cystectomy. Histopathological
examination and immunohistochemistry are man-
datory for a definitive diagnosis, and confirmation
of a metastatic lesion through pathology provides
the only definite evidence of malignancy in pa-
raganglioma. Regular follow-up through CA and
metabolite testing, combined with image-based
examinations are recommended to fully eliminate
recurrence in these patients.
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ABSTRACT

Objective: This study aims to investigate the association of filamin A with the function
and morphology of prostate cancer (PCa) cells, and explore the role of filamin A in
the development of PCa, in order to analyze its significance in the evolvement of PCa.
Materials and Methods: A stably transfected cell line, in which filamin A expression
was suppressed by RNA interference, was first established. Then, the effects of the sup-
pression of filamin A gene expression on the biological characteristics of human PCa
LNCaP cells were observed through cell morphology, in vitro cell growth curve, soft
agar cloning assay, and scratch test.

Results: A cell line model with a low expression of filamin A was successfully con-
structed on the basis of LNCaP cells. The morphology of cells transfected with plasmid
pSilencer-filamin A was the following: Cells were loosely arranged, had less connec-
tion with each other, had fewer tentacles, and presented a fibrous look. The growth rate
of LNCap cells was faster than cells transfected with plasmid pSilencer-filamin A (P
<0.05). The clones of LNCap cells in the soft agar cloning assay was significantly fewer
than that of cells stably transfected with plasmid pSilencer-filamin A (P <0.05). Cells
stably transfected with plasmid pSilencer-filamin A presented with a stronger healing
and migration ability compared to LNCap cells (healing rate was 32.2% and 12.19%,
respectively; P <0.05).

Conclusion: The expression of the filamin A gene inhibited the malignant development
of LNCap cells. Therefore, the filamin A gene may be a tumor suppressor gene.
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INTRODUCTION

The incidence of prostate cancer (PCa)
is increasing globally. In Europe and the Uni-
ted States, PCa has the highest incidence among
malignant tumors in men, accounting for 25%
of malignant tumors in men; and its mortality
rate ranks second in men with malignant tumors
(1, 2). Approximately 40.000 American men die

from PCa annually (3). Most of the newly diag-
nosed PCa patients have low-risk or benign tu-
mors (4). However, there are still approximately
20-30% of patients with localized PCa who have
high-risk tumors (5).

PCa is caused by the transformation and
canceration of prostatic epithelial cells. This is
a multi-step, multi-stage process (6, 7). Andro-
gen receptors (ARs) play a key role in the deve-
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lopment and growth of the prostate gland (8). It
also plays an important role in the growth, sur-
vival, apoptosis, metastasis and differentiation
of PCa cells (9). Filamin A is a 280kDa cytoske-
letal protein, which consists of two large frag-
ments of 170kDa and 110kDa, respectively; and
the latter can be divided into two parts: 90kDa
and 20kDa (10). The 90kDa part can bind with
ARs and affect the chromosomal translocation
of the nucleus (11, 12). Savoy et al. confirmed
that filamin A could regulate AR Nrdp1 in PCa,
and affect the growth and survival of PCa (13).
Bismar et al. used 12 molecules screened by
proteomics combined with gene chip analysis
technology as the combination of candidate
molecular markers for PCa progression, which
were ordered according to the significance of
difference in clinical specimens; and the result
revealed that filamin A ranked first (14). The
Filamin A gene has also been proven to be as-
sociated with PCa metastasis. Sun et al. found
that filamin A could inhibit the metastasis and
invasion of PCa by regulating the expression of
MMP-9 (15). Mooso et al. also verified that the
level of filamin A in the nucleus and cytoplasm
was correlated to the metastatic ability of PCa
(16). Narain et al. considered that Filamin-B
instead of filamin A could be used as a bioma-
rker for PCa (17). The degree of damage to PCa
is positively correlated with its disease progres-
sion. How to effectively delay the conversion of
hormone-sensitive PCa to castration-resistant
prostate cancer (CRPC) is more important in the
overall treatment of PCa (18). The Filamin A
gene has been shown to be involved in the de-
velopment and progression of PCa, and further
studies of the biological function of Filamin A
may provide a new perspective for the overall
treatment of prostate cancer.

In order to reveal the realistic biological
function of the filamin A gene, in the present
study, a stably transfected cell line, in which
the expression of filamin A was suppressed by
RNA interference, was first established, and the
effect caused by filamin A expression levels on
cell characteristics was observed, thereby pro-
viding experimental data for further research
on the function of the filamin A gene.
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Experimental materials

Cell lines and plasmids

Human PCa cell line LNCaP and plasmid
pSilencer-filamin A were previously preserved in
our Department.

Major reagents

The RPMI1640 and trypsin were purchased
from GIBCO®. The quality fetal bovine serum was
purchased from Hyclone® (USA). The calf serum
was purchased from Sijiqing Bioengineering Co.,
Ltd.® (Hangzhou, China). HEPES was purchased
from Amersham Life Science®. The cell trans-
fection reagent Lipofectamine 2000 was purcha-
sed from Invitrogen® (USA). Dimethyl sulfoxide
(DMSO) was purchased from Sigma® (USA). The
western blot color kit was purchased from Pierce®.
The nitrocellulose membrane was purchased from
Bio-Rad®. The filamin A antibody was purchased
from Chemicon®. Other reagents were analyti-
cal pure products made in China. The eukaryotic
transfection reagent Lipofectamine 2000 was pur-
chased from Vigorous Biotechnology®.

Major instruments

The Trans-Blot SD semi-dry electric trans-
fer apparatus and Steri-cycle carbon dioxide incu-
bator were purchased from Thermo Electron Cor-
poration®. The XDS-1B microscope was purchased
from Chongqing Optical Instrument Co. Ltd®. The
IX70 fluorescent inverted microscope was purcha-
sed from Olympus®. The 3K18 refrigerated centri-
fuge was purchased from Sigma® (USA). The PCR
machine was purchased from Biometra®. The-
EL311SX ELISA kit was purchased from BioTek®
(US). The clean bench was purchased from Beijing
Semiconductor Equipment First Factory®.

Experimental methods

Cell cultivation

(1) The preserved cells were taken out
from the liquid nitrogen or -80°C refrigerator. The
frozen storage tube that contained the cells were
rapidly placed in a water bath at 37-42°C, and
shaken slightly to promote it to melt.

(2) Cells were gently suspended with
RPMI1640 containing 8% fetal bovine serum, and
transferred to the centrifuge tube.
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(3) Cells were centrifuged at 1.000rpm,
and the supernatant was discarded.

(4) Cells were added with 5mL of
RPMI1640 containing 8% Hyclone fetal bovine
serum, transferred in a cell culture flask, and cul-
tured in an incubator at 37°C with 5% CO2 and
saturated humidity.

Transfection of eukaryotic cells

(1) Cells were first inoculated on six-
-well plates, and cultured until approximately
75% fusion.

(2) Plasmid DNA was diluted with serum-
-free RPMI1640 medium, and the Lipofectami-
ne2000 was diluted with the same medium. The
above two were mixed and placed at room tempe-
rature for 20 minutes.

(3) The cells were transferred to a serum-
-free medium. After 20 minutes, the mixture was
added to the cell medium.

(4) These were converted into normal me-
dium after 4-6 hours.

(5) Cells were cultured in an incubator at
37°C with 5% CO2 and saturated humidity.

(6) Cells were screened by hygromycin un-
til the formation of cell clones could be visually
observed. Then, cells were extracted by capillary
and subjected to amplification culture.

Cell morphology

(1) Cells were inoculated in culture di-
shes at a lower density, and placed in an in-
cubator for culture at 37°C with 5% CO2 and
saturated humidity.

(2) The morphological changes in cells
were observed, photographed and recorded.

Western blot

(1) These cells were obtained in the normal
state, and the protein was extracted.

(2) After the protein was processed, the
absorption value of the optical density was read in
the microplate reader at a wavelength of 562nm,
and the protein concentration was calculated ba-
sed on the formula: y=1.1308x+0.0802.

(3) The protein was loaded and processed.
Then, coloration, tabletting and development were
performed using the chemiluminescence method.
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Tetrazolium salt colorimetry assay

(1) Cells were inoculated in 96-well plates
at a density of 2.000 cells/well, and eight duplica-
ted wells were set.

(2) Cells were allowed to stand overnight
to adhere to the wall, added with 20ul of tetra-
zolium salt MTT (5mg/mL dissolved in phosphate
buffered solution [PBS]), and cultured in an incu-
bator at 37°C with 5% CO2 and saturated humidity
for four hours.

(3) The supernatant was discarded and
150ul of DMSO was added to dissolve it.

(4) The OD490 value was read on the mi-
croplate reader at a 490nm wavelength, which
was defined at the 0D490 value of day one.

(5) Then, the 0D490 value was read daily,
the ratio of the value of day n to the value of day
one was defined at the relative value of day n.
Finally, the growth curve was drawn based on the
relative value and analyzed.

Agar colony forming experiment

(1) Preparation of the bottom gel: One
volume of 5% agar was mixed with nine vo-
lumes of preheated medium, and were poured
into six-well plates.

(2) Cells were inoculated on six-well plates
according to gradients of 2.000, 4.000 and 6.000
cells/well, and mixed with a certain proportion of
agar. Each cell density occupied two wells.

(3) Cells were placed in an incubator and
cultured at 37°C with 5% CO2 and saturated hu-
midity for three weeks.

(4) Clones with diameters of >75uM or
>50 cells were counted.

Cell scratch test

(1) Photographing and measurement of
the scratch width under a microscope.

(2) Cells were placed in an incubator at
37°C with 5% C02 and saturated humidity for cul-
ture. Then, continuous observation was performed,
cells were photographed with a camera, and the
width of the scratch was measured after healing.

(3) The scratch repair rate was calcula-
ted according to the formula: scratch repair rate=
(initial scratch width-scratch width after healing)
[/initial scratch width x100%.
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Data analysis

All statistics analysis of the experimen-
tal data were processed and analyzed using SAS
software. Data obtained from MTT assay and soft
agar colony formation experiments were analyzed
using one-way analysis of variance. Data obtai-
ned from in vitro cell migration experiments were
analyzed using the t-test in the SAS software.

Experimental results

The establishment of the PCa cell line
where the expression of filamin A was inhibited

The PCa LNCaP cell line was transfected
with recombinant plasmids of pSilencer-filamin A
and pSilencer-negative, which were screened and
identified by hygromycin and Western blot. Then,
the PCa cell line, in which the expression of filamin
A was effectively inhibited, was obtained (Figure-1).

Figure 1 - The expression of Filamin A in LNCaP cell line
that was transfected with different plasmids by Western-
hlot. Stably transfected pSilencer-Filamin A recombinant
plasmid LNCaP cell line (1, 2). Stably transfected pSilencer-
negative recombinant plasmid LNCaP cell line (3, 4).
Normal cell line (5). The result of 2 is significant.

1 2 3 4 5

Filamin A - g “

Change in cytomorphology

The cells in logarithmic growth phase in
each group were observed under light microsco-
py- These results revealed the following LNCap
cell phenotypic characteristics: cells were closely
arranged, had rich contact with each other, and
were thick and had increased adherent antennae
(Figure-2A). The morphology of cells transfected
with plasmid pSilencer-filamin A: These cells were
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loosely arranged with less connection with each
other and fewer tentacles, presenting a fibrous
look (Figure-2B).

In vitro growth curve of cells

In order to investigate the effect of the ex-
pression of filamin A gene on the proliferation of
LNCap cells, the in vitro growth of LNCap cells and
cells transfected with plasmid pSilencer-filamin A
were observed by tetrazolium salt colorimetry as-
say. In order to eliminate the error caused by the
cell count, the count of cells on day zero was set
as 100%, and the relative number of cells in each
group on each day (%) was calculated respective-
ly. That is, the relative cell number (%) = the OD
value on day n/ the OD value on day 0x100 (n=1,
2, 3). With time as the abscissa and the relative
cell number (%) as the ordinate, the cell growth
curve was drawn (Figure-3). The results of this
test revealed that the growth rate of LNCap cells
was significantly faster than of cells transfected
with plasmid pSilencer-filamin A, and difference
was statistically significant (P <0.05). The growth
rate of LNCap cells on day five and seven was 1.5
times faster than that of cells transfected with
plasmid pSilencer-filamin A. Under the same cul-
ture condition, the number of proliferated cells
transfected with plasmid pSilencer-filamin A was
less than that of LNCap cells. This appears to be
in contradiction with the phenomenon in our cli-
nical practice, in which the higher the malignant
degree is, the larger the tumor tissue in the PCa
patient becomes.

Soft agar cloning assay

The anchorage-independent growth abi-
lity of cells on soft agar is an important indicator
to measure the malignant degree of cells under
the condition of in vitro culture. Therefore, the
ability of these two groups of cells to grow on
soft agar was measured. Under a low magnifi-
cation microscope, the number of clones with
more than 50 cells was counted, and the effect
of different inoculation densities on cloning effi-
ciency was compared. These results reveal that
no matter how many cells were inoculated, the
clones of LNCap cells in the soft agar cloning
assay was significantly fewer than that of cells

A
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Figure 2 - Changes in cell morphology. Morphological characteristics of Normal LNCaP cell line (A). Morphological
characteristics of LNCap cell line that transfected pSilencer-Filamin A (B), compared to LNCaP , the cells are loosely
arranged, with less contact with each other, fibrous, and with fewer tentacles.

Figure 3 - Observe the growth status in vitro by MTT assay. The experimental results show that the growth of LNCaP cells (Blue) is
faster than cells transfected with pSilencer-Filamin (Pink, p <0.05), fifth and seventh days, the growth rate of LNCaP cells is 1.5
times of cells transfected with plasmid pSilencer-Filamin A. Filamin A gene expression inhibits cell division and growth process.

Cell Growth Curve

25

20

CD480

—&—LNCaP
~{I—LNCaP-FLNAIi

stably transfected with plasmid pSilencer-filamin
A, and the difference was statistically significant
(P <0.05). When these two groups of cells were
inoculated at densities of 2.000, 4.000 and 6.000
cells/well, the clones of the cells stably transfec-
ted with plasmid pSilencer-filamin A in the soft
agar cloning assay increased by 3.1, 2.7 and 3.8
times, compared with LNCap cells, respectively.
This suggests that the inhibition of the filamin
A gene can significantly promote the cloning of
LNCap cells in vitro.

5 6 7 8 (Days)

Scratch test

The scratch test is a common method for
measuring cell migration ability. The scratch hea-
ling ability of cells in these two groups under the
same conditions was determined by observation,
photography and measurement using a fluores-
cence inverted microscope. These results revealed
that cells stably transfected with plasmid pSilen-
cer-filamin A presented with stronger healing and
migration ability than LNCap cells (healing rates
were 32.2% and 12.1%, respectively; Figure-4),
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Figure 4 - Wound Healing of Cells transfected plasmid pSilencer-Filamin A. LNCaP cell lines transfected plasmid pSilencer-Filamin
A with 0 hours (A). LNCaP cell lines transfected plasmid pSilencer-Filamin A with 48 hours (B). Wound Healing of LNCaP cell lines
with 0 hours(C). Wound Healing of LNCaP cell lines with 48 hours (D). Stable transfected plasmid pSilencer-Filamin A cells had
higher migration ability than LNCap cells (E, healing rates were 32.2% and 12.1%; p <0.05)

1

1 1

L

= LNCaP-FLNAi
mLNCaP

"

0.000 0.050 0.100 0.150 0.200 0.

healing rate

and the difference was statistically significant (P
<0.05). This suggests that the inhibition of the
filamin A gene can significantly strengthen the
migration ability of LNCap cells in vitro. This
indicates that the malignant degree of LNCap
cells transfected with plasmid pSilencer-filamin
A was elevated.

DISCUSSION

In the present study, the PCa LNCaP cell
was chosen as the study subject. The LNCaP cell
is an androgen-dependent (AD) PCa cell, and is
equivalent to the early stage of clinical PCa. A
study reported that on the basis of LNCaP cells, a
sub cell line, androgen-independent (AI) PCa cell
line C4-2, has been developed. On this basis, the

250
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occurrence and development of clinical PCa were
constructed by simulation: ADPCa—AIPCa (19,
20). At present, the LNCaP cell line has become
an effective model for studying PCa, the process
of PCa progressing into Al, and the occurrence of
metastasis (3).

After the LNCap cell line was transfected
with plasmid pSilencer-filamin A, the expression
of the filamin A gene was inhibited, which is con-
sistent with previous literature (21-23). Compared
to LNCaP cells, the morphology of these was cha-
racterized as follows: cells were loosely arranged,
had less connection with each other, had fewer
tentacles, and presented a fibrous look. These
coincide with the basic characteristics of cancer
cells, that is, the adhesion of cancer cells decre-
ases, and cancer cells lose contact inhibition on
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growth. This trend increases with the increase in
the malignant degree of cancer cells. In these ex-
perimental results, it was manifested as that with
the increase in the malignant degree of PCa cells,
the degree that cancer cells lose contact inhibition
on growth increased.

Cell proliferation ability is an important
index to determine cell viability. In the present
study, the in vitro growth curves of LNCap cells
and cells transfected with plasmid pSilencer-fila-
min A were determined by MTT colorimetry assay.
The results revealed that under the same culture
condition, the number of proliferated cells trans-
fected with plasmid pSilencer-filamin A was less
than that of LNCap cells. This seems to be incon-
sistent with the perception that the degree of ma-
lignancy of the tumor is positively correlated with
the growth rate of the tumor cells and the ability
to spread. In fact, the reason for the slower growth
rate of the plasmid pSilencer-filamin A transfec-
ted LNCap cells was significantly associated with
decreased expression of filamin A. Studies have
shown that filamin A is one of the substrates for
CDK1 binding (24). CDK1 regulates the cell cycle
and determines whether the cell cycle enters the
cell division phase from the intercellular phase
(25, 26). A significant decrease in filamin A ex-
pression affects the cell cycle, resulting in pSilen-
cer-filamin A transfected LNCap cells. At the same
time, filamin A is an important actin cross-linking
protein that is involved in actin rearrangement.
Before cell division, the morphology of the cells
is deformed, the cytoskeleton rearranges, and the
microfilaments composed of actin are involved.
Filamin A may affect the cell cycle by affecting
the rearrangement of the cytoskeleton (27, 28). It
is well-known that some limitations exist in the
simulation of in vivo growth of tumor cells in cell
experiments in vitro, since the growth environ-
ment of tumor cells in vivo is very different from
the experimental environment of in vitro cultiva-
tion. The soft agar cloning assay can reflect the
population dependence and proliferation ability of
cells, and is more similar to the internal environ-
ment, compared with cells simply cultured in the
culture dish with a culture medium. The cloning
efficiency of cells was positively correlated with
the malignant degree of cells, which is a common
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basis for detecting tumor cells. These results reveal
that no matter how many cells were inoculated,
the clones of cells stably transfected with plas-
mid pSilencer-filamin A in the soft agar cloning
assay were significantly more than that of LNCap
cells, and the anchorage-independent growth abi-
lity was enhanced; that is, the malignant degree
increased.

When tumor cells separate from the mo-
ther tumor cells, cross the vessel wall and inva-
de surrounding normal tissues, it requires cells to
have certain movement ability (29, 30). Highly
metastatic tumor cells usually have strong motili-
ty. In the present study, the scratch test was used
to compare the movement ability of LNCap cells
transfected with pSilencer-filamin A and untrans-
fected LNCap cells. The scratch healing ability of
cells in these two groups under the same condi-
tion was determined. These results reveal that cells
stably transfected with plasmid pSilencer-filamin
A presented with stronger healing and migration
abilities than LNCap cells. This suggests that the
malignant degree of LNCap cells transfected with
plasmid pSilencer-filaminA increased.

The degree of harm of PCa is positively
correlated with the progression of the disease.
Once entering the CRPC stage, the condition of
patients often deteriorates rapidly within a short
time. Finding effective therapeutic targets before
the emergence of CRPC is bound to play a key
role in preventing the progression of disease. The
inhibition of the expression of the filamin A gene
increases the malignant degree of LNCap cells.
From this, we can speculate that the filamin A
gene may be a tumor suppressor gene, and play
an important role in the occurrence and develo-
pment of tumors, especially in PCa. Furthermore,
it may become a new molecular marker for the
occurrence and development of PCa. In hormone
sensitive stage PCa, if adding filamin A gene ex-
pression, or reduce inhibition of filamin A gene
expression will reduce hormone sensitivity pros-
tate proliferation, transfer ability, and slow down
the transformation process of PCa from hormone
sensitive phase to CRPC phase, will bring benefit
to the overall treatment in patients with PCa. In
summary, this study provides an experimental and
theoretical basis for pre-clinical studies on gene
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diagnosis and gene therapy of PCa. These are the
primary explorations on the function of the fila-
min A gene in PCa cells. In future studies, we will
further investigate the expression of the filamin A
gene at the PCa tissue level.

ABBREVIATIONS

PCa = prostate cancer

Ars = Androgen receptors

DMSO = Dimethyl sulfoxide

PBS = phosphate buffered solution
AD = androgen-dependent

Al = androgen-independent
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ABSTRACT ARTICLE INFO
Objective: To evaluate the effectiveness and outcomes of endovascular treatment of Giovanni Scala Marchini
TRAS with PTA. https://orcid.org/0000-0003-4334-9803

Materials and Methods: We searched our prospectively collected database looking at
cases of TRAS between January 2005-December 2011. CCT was the gold-standart for Keywords: . ) )
diagnosis of TRAS. Parameters analysed comprised technical aspects, arterial blood Transplantation; Kidney; Arteries
pressure variation, and renal function. A minimum follow-up of 24 months was con-
sidered.

Results: Of the 2221 renal transplants performed in the selected period, 22 (0.9%)
patients were identified with TRAS. Fourteen (63.6%) were male and mean age was
377+14.8years (12-69). Kidney graft was from deceased donnors in 20 (80%) cases.  Submitted for publication:
On doppler evaluation, mean blood flow speed after transplantation, at TRAS diag- January 06, 2019

nosis and after TAP was 210.6+99.5, 417+122.7 and 182.5+81.6mL/sec, respectively
(p<0.001). For SBP and DBP, there was a significant difference between between pre-
intervention and all post-treatment time points (p<0.001). After 1 month of the pro-
cedure, there was stabilization of the Cr level with a significant difference between
mean Cr levels along time (p<0.001). After a mean follow-up of 16+4.2 (3-24) months,
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overall success rate was 100%. May 22, 2019

Conclusions: Endovascular treatment with PTA/stenting is a safe and effective option

for managing TRAS, ensuring the functionality of the graft and normalization of blood

pressure and renal function.

INTRODUCTION cations include: end-stage renal disease (ESRD),

dyalitic patients and in a preenptive matter.

Renal transplantation remains the gold- The most common vascular complication

-standart treatment for patients with chronic re-  in transplanted kidneys is transplant renal artery

nal failure, not only for a medical stand-point but stenosis (TRAS), with a reported incidence of 1%

also for an economic and social perspective. Indi-  in selected cohorts. However, literature incidence
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of TRAS is heterogeneous and usually higher,
affecting almost 25% of patients according to
some series (1-5). Therefore, appropriate diagnosis
and treatment is crutial for organ preservation.
TRAS usually occurs within the first three years
after transplantation and its main cause is
artheriosclerosis (6, 7).

Percutaneous transluminal angioplasty
(PTA) is considered the less invasive approach for
initial management of TRAS with proved efficacy
(8). The purpose of our investigation was to eva-
luate the effectiveness of endovascular treatment
of TRAS with PTA in regards to clinical and renal
functional parameters, also comparing the results
according to the site and etiology of TRAS.

MATERIALS AND METHODS

Case Selection

After Institutional Ethical Approval, a re-
trospective search on our prospectively collected
database was performed searching for cases of
TRAS between January 2005 and December 2011.
TRAS was suspected if patient had refractory
hypertension and transplant graft dysfunction, or
when imaging exams were strongly suggestive of
the disease. Initial evaluation was performed with
doppler ultrassound and confirmed with contras-
ted computed tomography (CCT) with arterial pha-
se reconstruction. Only cases confirmed by CCT
were considered to have definitive diagnosis of
TRAS. Of the 2221 renal transplants performed at
our Institution in the selected period, 22 (0.9%)
patients were identified with TRAS and all cases
were treated with PTA.

Surgical Technique

Initial angiography was performed to eva-
luate stenosis under ipsilateral common femoral
artery approach with a 6-French guiding cathe-
ter using a nonionic isosmolar contrast medium.
After a intravenous bolus of 5000UI of heparin
a 0.014 inches guidewire was used to cross the
stenosis and was positioned into a distal renal
branch. A 6 x 15mm metallic balloon-expandable
Palmaz Blue® stent (Cordis, Johnson €& Johnson)
was positioned and primary stent placement was

performed under roadmap technique. Arteriogra-
phy showed ideal stent positioning without resi-
dual stenosis or complications. An Exoseal® clo-
sure device (Cordis, Johnson & Johnson) was used
for hemostasis.

Analysed Parameters

Analysed parameters comprised technical
aspects, arterial blood pressure variation-systolic
and dyastolic; need for antihypertensive drugs;
and renal function-serum creatinine (Cr) varia-
tion. Blood pressure measurements considered the
month before PTA, 2 days, 1 week, 1 month, 6
months, 1 and 2 years after the intervention. Cr
values were obtained one week before interven-
tion, 1 day, 3 days, 1 week, 1 month, 6 months, 1
and 2 years after PTA. Blood flow speed at dop-
pler ultrassound evaluation was also obtained af-
ter transplantation, at TRAS diagnosis, and after
angioplasty.

A subgroup analysis was performed to
seek for differences regarding the above-mentio-
ned parameters between groups divided by speci-
fic cause of TRAS and donnor characteristics. A
minimum follow-up of 24 months was considered
for all cases. Final success of PTA was considered
if the procedure underwent uneventfull and if the-
re was improvement of renal function paralell to
blood pressure normalization.

Statistical analysis

Data was analyzed with SPSS V.20 (Chica-
go, IL). Results were expressed in mean+standard
variation and range, or absolute number and
frequencies. The Chi-Square or Fisher Exact
Test were used to compare categorical variales.
To compare measurements for each parameter
between individuals the Levene test was used.
One-Way Analysis of Variance (ANOVA) with
repeated measures was used to compare conti-
nuous variables among different time periods
for each patient. ANOVA with fixed factor was
used to compare continuous variables among
groups. Post-Hoc test was performed with Tukey
test. Statistical siginificance was set at p <0.05
and considered a 95% Confidence Interval.
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RESULTS

Demographic Data

In the six-year period analyzed, 22
consecutive patients presented with TRAS af-
ter kidney transplantation-TRAS incidence of
0.9%. Of those, 14 (63.6%) were male and 8
(46.4%) female. Mean age was 37.7+14.8 (12-
69) years.

Kidney graft was from deceased donnors
in 20 (80%) cases and from living donors in 5
(20%). All presented with refractory hyperten-
sion and/or increased serum creatinine levels.
The mean interval time from transplantation to
diagnosis was 145 day+111 (4 to 232) days.

In 6 (27.3%) patients the site of renal
artery stenosis was at the anastomosis. In 3
(13.6%) cases it was due to kinking and the re-
maining 13 (59.1%) cases it was distal to the
anastomosis.

Imaging Evaluation

On doppler evaluation, mean blood flow
speed after transplantation, at TRAS diagnosis,
and after TAP was 210.6+99.5, 417+122.7 and
182.5+81.6mL/sec, respectively (p <0.001). The-
re was a significant difference between mean
blood flow speed at time of TRAS diagnosis
compared to after transplantation and after an-

gioplasty, these two moments being similar. For
each time point, there was no mean blood flow
speed difference among patients (p=0.381), sho-
wing a homogeneous normalization of the speed
after angioplasty. Figure-1 illustrates a case of
TRAS due to kinking (Figure-1A) which was suc-
cessfully treated with stenting (Figure-1B).

Blood Pressure Analysis

Mean diastolic blood pressure (DBP) showed
a mean decrease of 23.4-33.0mmHg from pre-tre-
atment to after intervention. Mean systolic blood
pressure (SBP) also presented an average decrease
of 11.8 to 17.3mmHg in the same period. After PTA,
both showed a relative stabilization (Figure-2).

At each time point, there was no statis-
tical significant difference among patients for
SBP and DBP (p=0.11). For SBP and DBP, the-
re was a significant difference between mean
pressure value along the time period analysed
(p <0.001) due to a significant difference be-
tween pre-intervention and all post-treatment
time points (p <0.001). After the procedure,
mean pressure value was similar for all patients
at all time points (p non-significant).

Finally, when considering the amount of
use of antihypertensive drugs, there was no sta-
tistically significant reduction in the number of
medications used to control the disease.

Figure 1 - Three-dimensional reconstruction of arteriography showing TRAS due to kinking (A). Arteriography evidenciating
successful outcome after stent placement at the kinking site (B).
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Figure 2 - Systolic and diastolic blood pressure curves before and after TRAS treatment with TAP.
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Renal Function Evaluation

Mean serum Cr level pre-intervention was
4.07+2.82mg/dL, falling to 2.1+1.94 after 2 years
of TAP. At each time point, there was no signifi-
cant mean Cr level between patients.

The mean drop of creatinine values from
pre-intervention to post-treatment days 1, 3, 7
and 30 was 0.72, 1.16, 1.38 and 2.28mg/dL, res-
pectively. After 1 month of the procedure, there
was stabilization of the Cr level (Figure-3). Ove-
rall, there was a significant difference between
mean Cr levels along time (p <0.001). Although
there is a pronounced decrease in mean Cr level
from pre to post-intervention, it turned statisticaly
significant after the first month of TAP (p <0.01).

1week 1month 6 months

lyear 2years

Outcome Analysis

After a mean follow-up of 16+4.2 (3-24)
months, overall success rate was 100%. No com-
plications neither restenosis occured. Six patients
died due to unrelated causes: 3 due to pneumonia,
1 due to vascular cerebral accident, 1 gastric tu-
mor and 1 acute myocardial infarction.

Stenotic Site Analysis

Age was found to be significantly di-
fferent between groups (p=0.018). The kinking
cohort (30.5+20.4 years old) was significantly
younger than the anastomotic (50.3+10.2 years
old) and post-anastomotic groups (56.2+6.2 ye-
ars old)(p=0.002).

Figure 3 - Curve progress of creatinine levels after PTA/stenting.
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There was no difference for SBP betwe-
en groups (p=0.34). However, DBP was different
among cohorts (p=0.036). DBP was significantly
lower in the kinking group compared to the anas-
tomosis (p=0.029) but not to the post-anastomotic
group (p=0.11).

The cohorts were also similar in terms of
Cr decrease (p=0.47), blood flow speed at doppler
ultrasound (p=0.63), and prevalence of hyperten-
sion (p=0.11). Improvement of renal function sho-
wed a tendency to be better when due to kinking
compared to other sites of stenosis. However this
data was not statistically significant, probably due
to the small sample size (Figure-4).

Classical vs expanded donation criteria
Comparison regarding the outcomes of re-
nal function, blood pressure behaviour and mean
blood flow speed between patients with classical
versus expanded donation criteria (>60 years-old,
or donors between 50-59 years with 2 of 3 of the
following criteria: hypertension; creatinine grea-
ter than 1.5mg/dL or creatinine clearance between
50-70mL/s before removal of the organ; and cause

of death stroke), was performed. There was no sta-
tistically significant difference (p >0.05).

DISCUSSION

TRAS remains the most frequent vascu-
lar complication in patients undergoing renal
transplantation. It is responsible for 1 to 5% of
cases with refractory hypertension following
transplantation. The incidence of TRAS is ex-
tremely variable; it was reported an inciden-
ce of 2.3% in a large series of 2.013 kidney-
-transplanted patients (9); it was reported an
increase in TRAS diagnosis, with the incidence
rising from 2.4% to 12.4% since the routine in-
troduction of diagnostic doppler ultrasonogra-
phy (10); these results are similar to those of
Mammen et al. (11), who reported a rise from
1.7% to 7.9%. The same group also reported that
patients with TRAS treated with PTA/stenting
had a 5-year survival rate of 76.3%, higher than
kidney transplant patients who did not develop
TRAS (72.9%), emphasising the effectiveness of
the treatment. Although we performed doppler

Figure 4 - Comparison of creatinine progress regarding the site and cause of anastomosis. Data with mean+-Standard Deviation.
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ultrassound routinelly after the renal transplant,
our incidence of 0.9% is lower than the previou-
sly reported, possibly because we use a strict de-
finition of imaging and clinical criteria instead
of solely doppler characterization.

Early diagnosis and immediate thera-
peutic work-up plays an important role in the
graft function. The angioplasty of renal artery
stenosis has been an excellent therapeutic me-
thod in the management of these cases, since
it presents few complications with significantly
improvement in renal function and blood pres-
sure control. This retrospective evaluation hi-
ghlights the safety of endovascular management
of TRAS and we could succesfully treat all cases
without any complication. Furthermore, TAP’s
efficiency was symbolized by renal function and
graft preservation with significant reduction of
mean blood pressure to normal parameters. Af-
ter a two-year follow-up, no cases of restenosis
occurred and these patients are being followed
closely for an extended period.

TRAS is a serious complication of re-
nal transplantation. There is a higher incidence
of TRAS in the first 6 months of transplantation
and in elderly transplanted patients. Early appea-
ring stenosis are mainly due to traumatic intimal
injury during recovering of the organ or vessel
manipulation, kinking of the artery when it is
longer than the vein, or technical problems with
the vascular suture. Stenosis occurring later, so-
metimes in terms of years, reflect allograft renal
artery hyperplasia or renal and/or iliac atheros-
clerotic evolution. Late and diffuse stenosis mi-
ght also reflect endothelial damage related to im-
mune response. In our series, the median time to
presentation was 145 days and is consistent with
the literature. We found cases of kinking to pre-
sent in younger patients and with lower dyastolic
blood pressure than in patients with anastomotic
or post-anastomotic stenosis.

We realize the importance of both blood
pressure and renal function normalization to
improve endurance of the transplanted graft
and survival of recipients. We could success-
fully normalize both parameters in all patients
identified with TRAS who were treated with TAP
within a 2-year follow-up, which is longer than

some recent series (12-14). Our results are con-
sistent with the literature (12-15) and corrobo-
rate the effectiveness of endovascular treatment
of TRAS with PTA/stenting. Despite a reduction
in blood pressure values, a reduction in the
number of antihypertensive drugs was not ob-
served. This is similar to the findings of a recent
publication by Braga et al. (14) We attribute this
fact to be a result of a closer and more strict
outpatient follow-up with close monitoring of
the blood pressure to assure normal levels at all
times and a more precise pressure control.

This investigation has potential draw-
-backs that cannot be overlooked. It is a re-
trospective analysis and therefore suscetible to
selection and measurement bias. However, our
database is collected in a prospective manner
and missing data is extremelly rare. Also, the
concise group of urologists and nephrologists
following those patients together minimize such
biases. Another limitation is the small number
of patients analyzed. The number of individuals
with suspected TRAS is much larger, neverthe-
less we have a strict criteria to define TRAS whi-
ch explain the low amount of patients identified
with the disease at our Institution. In addition,
most differences found in the investigation
achieved significance even in this relatively
short series. A larger prospective multi-institu-
tional study could provide a better insight into
the subgroup analysis.

Endovascular treatment with PTA/stenting
is a safe and effective option for managing TRAS
as it preserves vascular permeability in short and
medium term, ensuring the functionality of the
graft and normalization of blood pressure and re-
nal function. In addition, patients with TRAS due
to kinking showed a tendency of better results in
terms of renal function improvement.
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ABSTRACT

Purpose: We investigated the association between preoperative proteinuria and early
postoperative renal function after robotic partial nephrectomy (RPN).

Patients and Methods: We retrospectively reviewed 1121 consecutive RPN cases at a
single academic center from 2006 to 2016. Patients without pre-existing CKD (eGFR=60
mL/min/1.73m?) who had a urinalysis within 1-month prior to RPN were included. The
cohort was categorized by the presence or absence of preoperative proteinuria (trace or
greater (=1+) urine dipstick), and groups were compared in terms of clinical and func-
tional outcomes. The incidence of acute kidney injury (AKI) was assessed using RIFLE
criteria. Univariate and multivariable models were used to identify factors associated
with postoperative AKI.

Results: Of 947 patients, 97 (10.5%) had preoperative proteinuria. Characteristics as-
sociated with preoperative proteinuria included non-white race (p<0.01), preoperative
diabetes (p<0.01) and hypertension (HTN) (p<0.01), higher ASA (p<0.01), higher BMI
(p<0.01), and higher Charlson score (p<0.01). The incidence of AKI was higher in pa-
tients with preoperative proteinuria (10.3% vs. 4.6%, p=0.01). The median eGFR pres-
ervation measured within one month after surgery was lower (83.6% vs. 91%, p=0.04)
in those with proteinuria; however, there were no significant differences by 3 months
after surgery or last follow-up visit. Independent predictors of AKI were high BMI
(p<0.01), longer ischemia time (p<0.01), and preoperative proteinuria (p=0.04).
Conclusion: Preoperative proteinuria by urine dipstick is an independent predictor of
postoperative AKI after RPN. This test may be used to identify patients, especially those
without overt CKD, who are at increased risk for developing AKI after RPN.
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INTRODUCTION

Partial nephrectomy (PN) is the gold stan-
dard treatment for Tla, and when technically
feasible T1b renal masses, due to improved re-
nal functional preservation (1). Given the be-
nefits offered by the robotic platform, there has

been an upward trend in the utilization of robo-
tic partial nephrectomy (RPN) for the treatment
of renal masses, and relatedly robotic adoption
has increased the overall utilization of nephron-
-sparing surgery (2, 3). PN reduces the amount
of renal parenchymal volume loss, more so when
performed robotically; however; it does not eli-
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minate nephron loss entirely (4-6). Furthermore,
the remaining kidney may experience ischemic
damage as a result of the temporary vascular
clamping required during PN (5). Acute kidney
injury (AKI) is associated with increased hospi-
tal length of stay and in hospital mortality (7),
and following AKI patients have an increased
risk of residual structural and functional disease
(8). Therefore, preoperative prediction of AKI,
especially for patients with presumed normal
renal function (Estimated Glomerular Filtration
Rate (eGFR)>60) is difficult, and important in
patients’ counseling.

The glomerular filtration rate (GFR) has
been used for a long time as the primary indica-
tor in diagnosing and staging CKD (9). However,
Kidney Disease Improving Global Outcomes (KDI-
GO) recently included etiology, eGFR, and protei-
nuria as vital components for CKD identification,
as each of them has a prognostic value on survi-
val and renal function stability in the population
(10-12). The association between CKD severity
and AKI risk after PN was quantified based on one
component of KDIGO classification (as measured
by levels of estimated GFR) in previously publi-
shed series (13-15). Our primary objective was to
assess proteinuria as a marker of early renal dys-
function in patients undergoing RPN.

PATIENTS AND METHODS

Using our institutional review board-ap-
proved database, we abstracted data on 1121 RPN
cases performed at our center from 2006 to 2016.
Patients without pre-existing CKD (eGFR=60
mL/min/1.73m?) who had a urinalysis within
1-month prior to RPN were included in the study
(n=947). The cohort was categorized by the pres-
ence or absence of preoperative proteinuria, and
groups were compared in terms of clinical and
functional outcomes. The incidence of AKI was
assessed using RIFLE criteria. Univariate and
multivariable models were used to identify fac-
tors associated with postoperative AKI.

Definition of proteinuria
Urine dipstick analysis was used to detect
proteinuria. Proteinuria was defined as presence

(trace or greater (=1+) urine dipstick), and absen-
ce (negative urine dipstick).

Definition of AKI

The diagnosis of AKI was based on RIFLE
criteria (16). Grade 1 (risk) is characterized by a
1.5-2.0-fold increase in serum creatinine or urine
output (U0)<0.5mL/kg/h for 6 hours; grade 2 (in-
jury) is characterized by a 2.0-3.0-fold increase in
serum creatinine or UO 0.5mL/kg/h for 12 hours;
grade 3 (failure) is characterized by any increase
>3.0-fold in serum creatinine, temporary need for
dialysis, UO <0.3mL/kg/h for 12 hours, or anuria
for 12 hours. There were no cases of renal loss or
end-stage renal failure in this cohort of patients.

Study variables

Demographic and tumor characteristics
included patient age; race (white and non-white);
gender; body mass index (BMI); Charlson Comor-
bidity Index (CCI); American Society of Anesthe-
siology (ASA) score; history of preoperative dia-
betes mellitus (DM), hypertension (HIN), and/or
smoking; preoperative estimated glomerular fil-
tration rate (eGFR); solitary kidney status; tumor
size; R.EENN.A.L. score; and tumor pathology (be-
nign or malignant). Intraoperative variables inclu-
ded operative time, ischemia time, estimated blood
loss (EBL), and intraoperative transfusion. Posto-
perative variables included 30-day postoperative
complications, length of hospital stay, and 30-day
readmissions. Complications were graded using
the Clavien-Dindo classification system (17) and
were characterized as minor (Clavien 1-2) and ma-
jor (Clavien 3-5). Tumor complexity was assessed
based on the R.E.N.A.L nephrometry classification
system (18). Functional outcomes were assessed
using eGFR, which was calculated using the mo-
dification of diet in renal disease (MDRD) formula
(19). eGFR preservation was defined as follow-up
postoperative eGFR divided by baseline eGFR x
100. CKD upstaging was defined as any increase in
CKD stage (20) from the time of preoperative asses-
sment to the time of latest postoperative follow-up.

Surgical technique
We used our standard RPN technique as
described previously (21). The transperitoneal
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approach was used in all cases. Intraoperative
ultrasound was used routinely for intraoperati-
ve tumor identification and surgical planning.
Intracorporeal renal parenchymal cooling was
used selectively when ischemia times were ex-
pected to be greater than 25 minutes.

Study outcomes

The primary outcome was postoperative AKIL.
AKI was assessed using RIFLE criteria. Univariate and
multivariable models were used to identify factors
associated with postoperative AKI. Secondary ou-
tcomes included operative time, EBL, ischemia time,
perioperative transfusion, length of hospital stay, 30-
day readmission, overall and major complications.

Statistical analysis

Continuous variables, presented as mean +
standard deviation (SD) if normally distributed or
as median (interquartile range (IQR)) if non-nor-
mally distributed, were compared using the t-test
or Mann-Whitney U test, respectively. Categorical
variables were compared using the chi-squared test.
Multivariable analysis was conducted using logis-
tic regression to identify independent predictors of
postoperative AKI. Significance was set at p<0.05.
Analyses were performed using SPSS v24 software
(IBM SPSS Statistics, Armonk, NY: IBM Corp).

RESULTS

In the final cohort, 947 patients were in-
cluded. Preoperative proteinuria was observed
in 97 (10.5%) patients on urine dipstick. Of the-
se, 18 (18.5%) had trace (<30 mg/dL), 78 (80.4%)
had 30 to 299 mg/dL, and 1 (1.1%) had >300 mg/
dL urinary protein preoperatively. Characteristics
associated with preoperative proteinuria included
non-white race (p<0.01), pre-existing DM (p<0.01),
pre-existing HTN (p<0.01), higher BMI (p<0.01),
higher ASA (p<0.01), and higher Charlson score
(p<0.01). Tumor characteristics, including mass
size (p=0.08), R.E.N.A.L score (p=0.13), and ma-
lignant disease (p=0.06), were not associated with
preoperative proteinuria (Table-1).

Postoperative AKI was more prevalent
in patients with preoperative proteinuria (10.3%

vs. 4.6%, p=0.01). The median eGFR preserva-
tion measured within one month after surgery
was lower (83.6 (73.3-89.8) % vs. 91 (79-101) %,
p=0.04) in those with proteinuria; however, there
were no significant differences by 3 months af-
ter surgery (88 (77.3-98.4) % vs. 89 (78.2-97.5) %,
p=0.9) or last follow-up visit (85.1 (72.9-96.2) %
vs. 86.9 (76.1-98.2) %, p=0.2). Likewise, the prev-
alence of CKD upstaging at the latest follow-up
(19.5 vs. 18.7 months, p=0.56) did not differ be-
tween groups (43.3% vs. 42.1%, p=0.82) (Table-2).

In terms of secondary outcomes, there
were no significant differences in intraoperative
variables, including operative time, EBL, ischemia
time, and intraoperative blood transfusion betwe-
en the two groups. However, proteinuria was as-
sociated with higher rates of overall (26.8% vs.
16.8, p=0.01) and major (9.3% vs. 4.6%, p=0.04)
postoperative complications and 30-day readmis-
sions (Table-3).

On further analysis of postoperative com-
plications, the specific complications, which con-
tributed to the disparity in complication rates
between groups, included postoperative cardiac
complications (7.2% vs. 2.6, p=0.02), and haemor-
rhagic complications necessitating selective ar-
terial angioembolisation (4.1% vs. 0.9%, p=0.02)
(Table-4).

On multivariable logistic regression, after
adjusting for BMI, CCI, preoperative proteinuria,
tumor size, baseline eGFR, and ischemia time, sig-
nificant predictors of postoperative AKI included
higher BMI (OR 1.07, 95% CI 1.03-1.17, p<0.01),
ischemia time >20 min (OR 4.86, 95% CI 2.14-
11.01) p<0.01), and preoperative proteinuria (OR
2.4, 95% CI 1.02-5.65, p=0.04) (Table-5).

DISCUSSION

Despite the nephron-sparing benefits of
PN, 4.9% of patients undergoing PN experience
postoperative AKI (15). In turn, AKI is associated
with increased morbidity and mortality (22). Whi-
le preexisting CKD is one of the most common
risk factor for postoperative AKI after PN, even
patients with normal preoperative renal function
are at risk for postoperative AKI (23). However, at
present, these at-risk patients without CKD are not
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Variables P value
Yes No
N=97 (10.5%) N=850 (89.5%)

Age years, (+SD) 57.1 (12.7) 57.7 (12) 0.79
Gender 0.11

Male, n (%) 65 (67) 499 (58.7)

Female, n (%) 32 (33) 351 (41.3)
Race <0.01

White, n (%) 75 (77.3) 756 (89)

Non-White, n (%) 22 (22.7) 144 (11)
BMI, med (IQR) 31.2 (26.2-37) 29.3 (25.8-33.5) 0.04
ASA, med (IQR) 3(3-3) 3(2-3) <0.01
CCl, med (IQR) 1(0-2) 0 (0-1) <0.01
Diabetes Mellitus, n (%) 29 (29.9) 154 (18.1) <0.01
Hypertension, n (%) 64 (66) 451 (53.1) 0.01
Smoker, n (%) 13 (13.4) 123 (14.5) 077
Pre-Op eGFR, med (IQR) 87.2 (71.3-102.2) 88.5 (76-100.5) 0.58
Solitary kidney, n (%) 3(3.1) 13 (1.5) 0.22
Tumor size on GT cm, med (IQR) 3.4 (2.2-4.4) 3(2.1-4) 0.08
R.E.N.A.L score, med (IQR) 8 (6-9) 7 (6-9) 0.13
Malignant disease, n (%) 86 (88.7) 682 (80.2) 0.06

BMI = Body mass index; CCI = Charlson comorbidity index; CKD = Chronic kidney disease; GT = Computed tomography; EBL = Estimated blood loss; eGFR = Estimated
glomerular filtration rate; 1QR = Interquartile range; OPN = Open partial nephrectomy; RPN = Robotic partial nephrectomy; SD = Standard deviation

readily identifiable. Thus, there is a need for better
tools to identify such patients who are more likely
to experience AKI after PN.

Proteinuria has been identified as an es-
sential component of renal dysfunction based
on the most recent KDIGO guidelines (12) and
appears to be a significant and independent
predictor of overall survival and recurrence free
survival in patients undergoing renal cancer
surgery (24). Therefore, we hypothesized that
preoperative proteinuria may be associated with
postoperative AKI.

In this retrospective study, the prevalen-
ce of postoperative AKI was 5.1%. Some studies
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have reported postoperative AKI rates after PN
ranging from 0.8% to 10% (13, 15, 25) varying by
institution, technique, approach, data collection,
and AKI criteria. In our study, we used the RIFLE
classification scheme for AKI, which is generally
accepted for use in the PN population (24).

We found that proteinuria was an inde-
pendent risk factor for AKI in non-CKD patients
undergoing PN. Patients with proteinuria had
2.4-fold higher odds of AKI than patients without
proteinuria. These results are consistent with prior
studies that have shown an association between
proteinuria and AKI after non-renal (26-28), and
renal surgeries (29). Surprisingly, in our study, pre-
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Table 2 - Follow-up functional data.

Variables Proteinuria P value
Yes No
N=97 (10.5%) N=850 (89.5%)
Early postoperative functional outcomes (Primary Outcomes)
Acute kidney injury (RIFLE), n (%) 10 (10.3) 39 (4.6) 0.01
Risk (R) 9(9.3) 35 (4.1)
Injury (1) 1(1) 4 (0.5)
Within 1 mo. eGFR, mL/min/1.73 m?, median 73 (63-90) 80 (69-98) 0.02
(I0R)
Within 1 mo. % eGFR preservation, median 83.6 (73.3-89.8) 91 (79-101) 0.04
(1QR)
Late postoperative functional outcomes
3-mo. eGFR, mL/min/1.73 m?, median (IQR) 76 (61-94.9) 77 (65.3-91.8) 0.98
3-mo. % eGFR preservation, median (IQR) 88 (77.3-98.4) 89 (78.2-97.5) 0.9
Follow up times, months, median (IQR) 19.5 (6.2-29.4) 18.7 (5.7-38.4) 0.56
Latest eGFR, mL/min/1.73 m2, median (IQR) 72 (61.1-89.1) 76 (64.3-90.4) 0.12
Latest follow up % eGFR preservation, median 85.1(72.9-96.2) 86.9 (76.1-98.2) 0.2
(I0R)
CKD upstaging at last follow-up, n (%) 42 (43.3) 358 (42.1) 0.82
10R = Interquartile range; SD = Standard deviation
Table 3 - Secondary outcomes.
Variables P value
Yes No
N=97 (10.5%) N=850 (89.5%)
Intraoperative outcomes
Operation time, min, mean (+SD) 182 (48.8) 180 (53) 0.34
EBL, mL., med (IQR) 150 (100-300) 150 (100-250) 0.92
Ischemia time, min, mean (+SD) 20.8 (10) 20.3 (10.1) 0.68
Intraoperative transfusion, n (%) 2(2.1) 7(0.8) 0.23
Perioperative outcomes
Length of stay, days, med, (IQR) 3 (2-4) 3 (2-4) 0.23
30-day readmission, n (%) 8(8.2) 31(3.6) 0.03
Postoperative transfusion, n (%) 2(2.2) 48 (5.9) 0.22
Overall C. (Clavien-Dindo 1-5), n (%) 26 (26.8) 143 (16.8) 0.01
Major C. (Clavien-Dindo 3-5), n (%) 9(9.3) 39 (4.6) 0.04
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Table 4 - Summary of complications based on preoperative proteinuria.

Proteinuria P value
Complication type, % (n) Yes No
N=97 (10.5%) N=850 (89.5%)
Overall complications 26 (26.8) 143 (16.8) 0.01
Major (Clavien-Dindo 3-5) 9(9.3) 39 (4.6) 0.04
Cardiac complications 7(7.2) 22 (2.6) 0.02
Myocardial infarction 1(1) 0(0)
Arrhythmia 4(4.1) 16 (1.9)
Other cardiac 2(2.1) 6 (0.7)
Pulmonary complications 4(4.1) 51 (6) 0.64
Pneumonia 1(1) 9(1.1)
DVT/PE 1(1) 11 (1.3)
Other pulmonary 2(2.1) 31(3.6)
Genitourinary complications 3(3.1) 13 (1.5) 0.22
uTl 2(2.1) 4(0.5)
Urine leak 1(1) 9(1.1)
Gastrointestinal complications 5(5.2) 32 (3.8) 0.41
Clostridium difficil infection 1(1) 1(0.1)
lleus/small bowel obstruction 3(3.1) 29 (3.4)
Other gastrointestinal 1(1) 2(0.2)
Wound complications 2(2.1) 18 (2.1) 1
Surgical site infection 0(0) 13 (1.5)
Hernia 0 3(0.4)
Other wound 2(2.1) 2(0.2)
Neurologic complications 0 2(0.2) 1
Bleeding complications 9(6.3) 11 (14.1)
Postop Transfusion 2(2.1) 48 (5.6) 0.22
Need for angioembolisation 4(4.1) 8(0.9) 0.02

operative proteinuria was not a predictor of long-
-term renal functional preservation. This finding
contrasts a study by Krane et al. (30) and Bhindi et
al. (29), and O’Donnell et al. (31) which did show
an association between proteinuria and long-term
risk of CKD. It is possible that our follow up was
not long enough to detect a difference in long-
-term functional outcomes.

Our findings suggest that proteinuria de-
tected on urine dipstick is a good predictor of pos-
toperative AKI in non-CKD patients. Urine dipstick
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is quick, inexpensive, and widely available, making
it a good screening test. Preoperative assessment
of proteinuria may help guide preoperative patient
counseling, postoperative care, and medical treat-
ment in non-CKD PN patients.

In addition to proteinuria, longer ischemia
time and higher BMI were also independent risk
factors for AKI. Our study demonstrated a 4.8-fold
higher risk of AKI in patients with ischemia times
longer than 20 minutes. The association between
longer ischemia time and increased risk of post-PN
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Table 5 - Logistic regression analysis predicting AKI after PN.

Variables Univariate Multivariate
OR 95 % Cl P OR 95 % Cl P

Age (per year) 0.99 0.97-1.01 0.3
Race

(White vs. Non-White) 0.66 0.3-1.45 0.4
Gender (Male vs. Female 1.01 0.56-1.82 0.95
BMI (per kg/m?) 1.07 1.04-1.11 <0.01 1.07 1.03-1.11 <0.01
CCI (per unit) 1.21 0.98-1.49 0.01 1.19 0.95-1.48 0.12
Hypertension (yes vs.no) 1.34 0.74-2.42 0.32
Diabetes (yes vs.no) 1.37 0.7-2.7 0.34
Proteinuria (yes vs. no) 2.3 1.15-4.95 0.01 24 1.02-5.65 0.04
Tumor size (per cm) 1.28 1.11-1.47 <0.01 1.05 0.87-1.27 0.55
Baseline eGFR (per mL/min/1.73m?) 1.01 0.99-1.02 0.11 1.01 0.99-1.02 0.07
Ischemia time <20 min. Ref Ref
Ischemia time >20 min 4.63 2.13-10.4 <0.01 4.86 2.14-11.01 <0.001
EBL (per cc) 1 1-1 0.38
IVF during surgery 1 1-1 0.57

Cl = Confidential interval; EBL = Estimated Blood Loss; OR = Odds ratio

AKI is well established in the literature (32-34). In
terms of patient factors, BMI was the only indepen-
dent predictor of post-PN AKI. Obesity has been
identified previously as a risk factor for AKI after
surgery, consistent with our results (35). The patho-
physiology of obesity-associated AKI is poorly un-
derstood but may be related to comorbidities, such
as DM and HTN.

Our study suggests an increased risk of
overall and major complications and 30-day read-
missions following PN in patients with proteinuria.
This association did not persist on multivariable lo-
gistic regression analysis, suggesting that comorbid
conditions, which occur commonly together with
proteinuria, may be responsible for this increased
morbidity. Specifically, postoperative cardiovascu-
lar complications were more common in patients
with proteinuria, consistent with prior studies that
have shown an association between proteinuria and
cardiovascular morbidity and mortality across di-

938

vergent populations (36).

Our study is not without limitations. The
retrospective design is a potential source of bias,
and results from this single tertiary-care center co-
hort may not be generalizable. While multivariable
analysis was used to adjust for known risk factors
for postoperative AKI, additional unmeasured fac-
tors, for which we could not adjust, may have in-
fluenced the ultimate risk of AKIL. Another limitation
is that urine dipstick was used rather than 24-hour
urinalysis for the assessment of proteinuria. Althou-
gh a 24-hour urinalysis would be the ideal study for
proteinuria, it is a more expensive and cumbersome
test that would not be practical in all patients un-
dergoing PN.

CONCLUSIONS

Our results indicate that preoperative pro-
teinuria by urine dipstick is an independent pre-
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dictor of postoperative AKI after RPN in non-CKD
patients. This test may be used to identify patients
with occult renal dysfunction who are at increased
risk for developing post-PN AKI.
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ABSTRACT

Objectives: To evaluate the efficacy of a novel decision aid (DA) in improving the pa-
tients’ level of knowledge and decreasing decisional conflicts while deciding for SWL
vs. RIRS in case of a symptomatic renal stone <2 cm.

Materials and Methods: In this prospective randomized study patients were random-
ized to receive either standard informing process (group 1, n=57) or DA (group 2,
n=58). Level of knowledge was assessed with a questionnaire of 10 questions before
and after patient informing process. Level of decisional conflict was assessed with a
previously validated scoring system. Logistic regression analysis was performed to
identify factors associated with adequate level of knowledge.

Results: Level of knowledge increased significantly in both groups after pa-
tient informing process. The increase was significantly more prominent in group 2
(p=0.045). Percentage of patients with adequate knowledge was also higher in group 2
(56.1%vs.74.1%, p=0.04). Mean decisional conflict scale score (higher score indicates
higher decisional conflict level) was also significantly higher in group1 (14.7+14.5 vs.
10.1+13.7, p=0.045). Multivariate logistic regression analysis revealed higher educa-
tion level (college degree) and use of DA as factors associated with adequate level of
knowledge.

Conclusions: In the current study, The DA was shown to have a positive impact on level
of knowledge and diminish the level of decisional conflict for patients with a symp-
tomatic non-lower pole renal stone <20 mm. We recommend development and use of
DAs for particular clinic scenarios to aid in education of patients and shared decision
making process in stone disease clinics.
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INTRODUCTION

Stone disease is reported to have a pre-
valence of 8.8% in the United States and this
prevalence also has a tendency increase (1). Ca-
reful evaluation and appropriate management

of stone disease is crucial considering its short
and long term effects on patient’s quality of life
and renal functions.

Both shock wave lithotripsy (SWL) and
retrograde intrarenal surgery (RIRS) are recom-
mended for the management of non - lower
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pole renal stones < 20 mm in diameter by the
most recent AUA and EAU guidelines (2, 3). The
AUA guidelines emphasize the importance of
shared decision making for this particular pa-
tient group (2).

The decision making process for manage-
ment of stone disease relies on factors influenced
by either the patient or the physician. In a recent
study, Sarkissian et al. evaluated the factors that
affect patient’s preferences on choosing treat-
ment options for management of an asympto-
matic renal calculi. An important finding of this
study was 56.4% of patients deferred the decision
of the treatment approach to the physician (4).
On the other hand, in another study, the mana-
gement behaviors of urologists for a lower pole
stone was investigated with a web based survey
and 81.2% of the participants responded that
patient’s preferences were important for decision
making. Therefore, involvement of patient in the
decision making process should be facilitated
and appropriate tools for patient education are
required for this purpose (5).

Decision aids (DAs) are tools designed to
educate patients on treatment options and pos-
sible outcomes. DAs have been used by the uro-
logists especially for screening and management
of prostate cancer (6, 7). We recently developed
the first DA in the era of stone disease for deci-
sion making in treatment of symptomatic non -
lower pole renal stones < 20 mm in diameter (8).
The aim of this study is to evaluate the efficacy
of this DA in improving the patient’s level of
knowledge and decreasing decisional conflicts
in comparison with standard patient informing
process in a prospective randomized manner.

MATERIALS AND METHODS

The study was approved by our Insti-
tutional Review Board (approval number: 08-
428-17). In this single center randomized study,
patients with symptomatic non - lower pole re-
nal stones < 20 mm in diameter were included.
Patients were included from our stone disease
outpatient clinics between December 2016 and
May 2017. The CONSORT statements were follo-
wed and a flow diagram is provided in Figure-1.

Inclusion criteria

1. Patients between 18-75 years of age

2. The patient should have the ability to
read and write

3. The patient should have a symptoma-
tic non - lower pole renal stones < 20
mm and planned intervention

4. The patients should consent to be in-
cluded in the study

Interventions and data collection

The patients were randomized to two study
groups. A computer software was used to generate
random allocation sequence. The random alloca-
tion sequence was placed in preset numbered en-
velopes and a nurse opened the envelopes for each
patient to perform randomization. The patients in
group 1 received standard patient informing pro-
cess. The information was provided verbally and
included general information about stone disease,
success and complication rates of SWL and RIRS,
and advantages and disadvantages of these two
techniques. All patients in this group were infor-
med by a single physician. The patients in group
2 received the DA. The DA has been developed in
accordance with the criteria of International Pa-
tient Decision Aid Standards (IPDAS) Collabora-
tion and has been published recently (the DA is
uploaded as supplementary material) (8).

All patients received a questionnaire of 10
questions (provided as supplementary material) to
evaluate the level of knowledge on stone disease
before receiving standard informing process or the
DA. The questionnaire was provided again after
receiving the informing process or DA to evaluate
the change in the level of knowledge. The patients
with correct answers for at least 8 of the 10 ques-
tions were accepted as having adequate level of
knowledge.

After the informing processes, the sub-
jects in both groups were asked about their deci-
sion to undergo SWL or RIRS. Additionally, they
were asked to complete a ten question Decisional
Conflict Scale which assessed uncertainty, whe-
ther subjects felt informed, had clarity on the in-
formation, and felt supported (9). The Decisional
Conflict Scale provides a score between 0 and100.
The higher score indicates higher level of decisio-
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Figure 1 - Flow diagram for enroliment of the patients to the study.

Flow Diagram

[ Enrollment ]

Assessed for eligibility (n= 131)

Excluded (n=12)
_| @ Not meeting inclusion criteria (n=9)
| o Declined to participate (n= 3)

l Randomized (n=119) |

|

L

a | Allocation Jl v

Allocated to group1 (n=59)
(Standard information)

Allocated to group 2 (n=60)
(received decision aid)

l m l

Analysed (n=57)

0 Excluded from analysis (did not undergo
evaluation after receiving standard
information) (n=2)

nal conflict and a score of < 25 was accepted as
having a low decisional conflict score.

The parameters collected included age,
gender, level of education, history of stone disease
episodes, and history of previous interventions. The
primary end point was the comparison of the chan-
ge in level of knowledge in both groups and com-
parison of decisional conflict scores. The secondary
end point was the evaluation of factors that have
effect on having adequate level of knowledge.

Sample size calculation

In order to calculate the sample size, as
there are no previous studies on this topic, a pi-
lot study was conducted with 40 patients and 20
patients were provided with standard informing
process and the other 20 given the DA without
randomization.

After receiving the informing process, 11
of 20 (55%) patients and 16 of the 20 (80%) pa-
tients were found to have adequate level of kno-
wledge respectively and when these values were

Analysed (n=58)
0 Excluded from analysis (did not undergo
evaluation after receiving DA) (n=2)

used for effect size, at least 54 patients were requi-
red for each arm to provide a power of 80% with
a significance level of 5%.

Statistical analysis

Statistical analysis was performed with
SPSS ver. 20.0 (IBM Corp. Released 2011.IBM SPSS
Statistics for Windows, Version 20.0. Armonk, NY:
IBM Corp.). Patient characteristics were summa-
rized using mean + SD or median with range for
continuous variables depending on normal distri-
bution and frequency (percentage) for categorical
variables. Wilcoxon Signed-Ranks test was used
to compare the level of knowledge before and af-
ter the informing process for the two groups. The
Chi-square test was used to compare the catego-
rical variables and t test or Mann-Whitney U test
were used to compare the continuous variables
in both groups. The percentages of patients with
adequate level of knowledge and low decisional
conflict scale score were also compared with Chi-

943



IBJU | DA SUPPORTS DECISION MAKING IN RENAL STONE CASES

-square test. Univariate and multivariate logistic
regression analysis was performed to identify fac-
tors associated with adequate level of knowledge
(= 8 / 10 correct answers) after patient informing
process. For statistical significance, p value of
0.05 was accepted.

RESULTS

The number of patients randomized to
group 1 and group 2 were 59 and 60 respective-
ly. Two patients in each group did not undergo
the evaluation after informing processes and data
of 57 and 58 patients were analyzed. The groups
were similar for age, gender, level of education
and previous history of stone disease and inter-
ventions. The results are summarized in Table-1.

Results of level of knowledge

Median (range) number of correct answers
was 4 (1-9) before informing processes for both
groups and significantly increased to 6 (3-10) and
8 (5-10) in group 1 (P = 0.03) and group 2 (p =
0.009) respectively. The median number of correct
answers after informing process was significantly
higher in group 2 compared to group 1 (6 (3-10)
vs. 8 (5-10), p = 0.045). In group 1, the number of
patients with adequate knowledge was 8 (14%) be-
fore informing process and significantly increased
to 32 (56.1%) after informing process (p < 0.0001).

Similarly, number of patients with adequate level of
knowledge increased significantly after receiving
the DA in group 2 (10 (17.2%) vs. 43 (74.1%), p <
0.0001)). Also, the number of patients with adequa-
te knowledge after informing process was signifi-
cantly higher in group 2 compared to group 1 (32
(56.1%) Vs. 43 (74.1%), p = 0.04)).

Results of patient’s decisions and decisional con-
flict scale

After the patient informing process, 20 of
57 (35.1%) patients of the patients in group 1 and
28 of the 58 (48.3%) of the patients in group 2 de-
cided to undergo SWL (p = 0.15). The mean decisio-
nal conflict scale score of group 1 was significantly
higher compared to group 2 (14.7 + 14.5 vs. 10.1
+ 13.7, p = 0.045). When the groups were compa-
red for percentages of patients with high decisional
conflict (decisional conflict scale score > 25) signi-
ficantly higher number of patients were detected to
have high decisional conflict level. The results are
summarized in Table-2.

The univariate logistic regression analysis
revealed education level (college degree), previous
history of stone disease, and patient informing me-
thod (use of DA) as factors associated with having
adequate level of knowledge. The results of univa-
riate analysis are summarized in Table-3. These fac-
tors are further evaluated in a multivariate model
and education level (OR: 1.88, 95%CI: 1.44-3.78, p

Table 1 - Demographic characteristics and stone disease related history of the patient groups.

Parameters Group 1 (n=57) Group 2 (n=58) P value
Age, mean+SD 46.5+5.8 46.2+5.9 0.88
Gender, n(%) 0.50
Male 33 (58.9) 30 (62.5)
Female 24 (41.1) 28 (37.5)
Education level, n(%) 0.65
Elementary School 12 (21.0) 15 (25.9)
High school 25 (43.9) 27 (46.6)
College degree 20 (35.1) 16 (27.5)
Previous history of stone disease, n(%) 16 (28.1) 20 (34.4) 0.45
Previous history of intervention, n(%) 10 (17.5) 9 (15.5) 0.77
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Table 2 - Comparison of the two groups for Decisional Conflict Scale scores.

Decisional Conflict Scale score Group 1 (n=57) Group 2 (n=58) P value

Total score, n (%) 0.04
<25 38 (66.7) 48 (82.8)
>25 19 (33.3) 10 (17.2)

Uncertainty subscale, n (%) 0.032
<25 44 (77.2) 49 (84.5)
>25 13 (22.8) 9 (15.5)

Informed subscale, n (%) 0.03
<25 37 (64.9) 48 (82.8)
>25 20 (35.1) 10 (17.2)

Values clarity subscale, n (%) 0.17
<25 40 (70.2) 47 (81.1)
>25 17 (29.8) 11 (18.9)

Support subscale, n (%) 0.25
<25 41 (71.9) 47 (81.1)
>25 16 (28.1) 11 (18.9)

= 0.03) and use of DA for patient informing (OR:
2.24, 95%CI: 1.80-4.12, p = 0.01) were identified as
independent predictors of establishing adequate le-
vel of knowledge. History of stone disease was not
identified as an independent factor associated with
adequate level of knowledge in the multivariate
analysis (OR: 1.18, 95%CI: 0.89-1.68, p = 0.17).

DISCUSSION

Shared decision making is quite important
in modern medicine and active participation of pa-

tients in the decision making process is mandatory.
In order to achieve this goal, the patients should
have adequate level of knowledge about their con-
dition and the possible treatment modalities. We re-
cently developed a DA for informing patients with
a symptomatic non - lower pole renal stone and
in this prospective randomized study the DA was
found to be beneficial to establish adequate level
of knowledge and lower decisional conflict when
compared with standard patient informing process.

SWL and RIRS are the two treatment mo-
dalities suggested by the EAU and AUA guidelines

Table 3 - Univariate logistic regression models for having adequate level of knowledge. The outcome variable is whether or
not correctly answered at least 8 out of 10 questions (yes vs. no).

Parameters OR 95% Cl p-value
Age 1.04 0.88-1.15 0.40
Gender 1.12 0.77-2.15 0.46
Education level (college degree vs. lower) 2.13 1.56 —4.45 0.01
History of stone disease 1.73 1.22-2.43 0.03
History of intervention 1.15 0.87 -2.53 0.34
Use of DA of patient informing 2.71 1.84 -5.42 0.008
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for management of non - lower pole renal stones
< 20 mm (2, 3). The patients should understand
the unique advantages and disadvantages of the-
se conditions and participate in the shared deci-
sion making process by taking into account their
personal needs. The index patient 7 in the most
recent AUA guidelines presents a case of a non
- lower pole renal stone < 20 mm and the final
conclusion is that the decision should rely on a
shared decision-making approach (2).

The decision making process of the pa-
tients has been of interest. In the study by Sa-
rkissian et al., patients admitted to a stone cli-
nic were provided with a hypothetical scenario of
asymptomatic lower pole renal stone. The patients
were suggested to select one of three options: ob-
servation, SWL, and ureteroscopy. Although the
scenario in that study is quite different from the
target population in the current study, the main
conclusion of the study was that patients mainly
rely on the physicians’ choices. This result defi-
nitely emphasizes the importance of patient edu-
cation (4).

Patient education on the medical condi-
tions and benefits and limitations of the treat-
ment options are crucial during the shared de-
cision making process. However, this strongly
depends on personal factors and standardiza-
tion of this process will prevent personal bias.
The physicians may have very heavy workloads
and due to restricted time spent for each patient,
patient education may be inadequate. DAs have
potential to have benefit not only for the patients
but also for the physicians and nurses as well,
due to the fact that patients may be well infor-
med before the informed consent process and re-
ady to ask questions about the treatment choices.
The DAs have potential to cover this problem as
well. A Cochrane review on the use of DAs has
been published in 2014 and proved the role of
DAs in improving patient’s level of knowledge on
treatment options, and reduce the level of deci-
sional conflict (10).

The shared decision making process
has also importance from the physicians’ point
of view as well. In a recent study, a web based
survey was conducted among urologists to in-
vestigate their choices for a small asymptoma-

tic lower pole stone. A very important finding of
this study was 81.2% of the urologists mentioned
that patient’s preferences are one of the two most
important factors for their recommendation to-
gether with concomitant calyx dilation (5). The-
refore, in order to maintain a good balance be-
tween the advantages of treatment options and
patient’s personal needs, standardized informing
process is crucial.

We evaluated the factors that have effect
on establishing adequate level of knowledge and
identified patient’s level of education (a college de-
gree) and use of the DA as associated factor in the
multivariate analysis. DAs were shown to increase
the level of knowledge and facilitate the informed
decision making process even in the under-educa-
ted populations (6). Therefore, the benefits of using
DAs in stone clinics has potential to be more pro-
minent in the under-educated patients.

The primary end point of the study was to
evaluate the role of DA in increasing patient’s le-
vel of knowledge and level of decisional conflict.
The most important drawback of the study is the
questionnaire used to evaluate level of knowled-
ge is prepared for this study and is not validated.
However, this questionnaire is prepared by taking
into account the questions commonly asked by
patients and during the processing of the ques-
tionnaire, 3 urologists collaborated to identify the
important points. The second outcome parameter
- decisional conflict scale - has already been va-
lidated with its scoring system (9). Another im-
portant limitation of the study is that the DA was
prepared with the contribution of urologists from
a single department. This may have effect on the
content of the DA and therefore DAs prepared in
a multi-institutional manner would be of greater
value. Also, the perception of the DA may differ
among patients from different socioeconomic and
educational levels.

CONCLUSIONS

Patient education to have a sufficient le-
vel of knowledge on the treatment choices is im-
portant for a successful shared decision making
process. In the current study, the DA was shown
to have a positive impact on level of knowledge
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and diminish the level of decisional conflict for
patients with a symptomatic non-lower pole renal
stone < 20 mm. We recommend development and
use of DAs for particular clinic scenarios to aid in
education of patients and shared decision making
process in stone clinics, especially in case the pa-
tient has to intend for a treatment modality.
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Objectives: Measurements of stone features may vary according to the non-contrast
computed tomography (NCCT) technique. Using magnified bone window is the most
accurate method to measure urinary stones. Possible differences between stone mea-
surements in different NCCT windows have not been evaluated in stones located in
the kidney. The aim of this study is to compare measurements of kidney stone features
between NCCT bone and soft tissue windows in patients submitted to retrograde intra-
renal surgery (RIRS).

Materials and Methods: Preoperative and 90th postoperative day NCCT were performed
in 92 consecutive symptomatic adult patients (115 renal units) with kidney stones be-
tween 5 mm to 20 mm (< 15 mm in the lower calyx) treated by RIRS. NCCT were evalu-
ated in the magnified bone window and soft tissue window in three axes in a different
time by a single radiologist blinded for the measurements of the NCCT other method.
Results: Stone largest size (7.92+3.81 vs. 9.13+4.08; mm), volume (435.5+472.7 Vs.
683.1+665.0; mm3) and density (989.4+330.2 vs. 893.0+324.6; HU) differed between
bone and soft-tissue windows, respectively (p<0.0001) 5.2% of the renal units (6/115)
were reclassified from residual fragments > 2 mm on soft tissue window to 0-2 mm on
bone window.

Conclusion: Kidney stone measurements vary according to NCCT window. Measurements
in soft tissue window NCCT of stone diameter and volume are larger and stone density
is lesser than in bone window. These differences may have impact on clinical decisions.
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relevant for making clinical decisions. Stone size
is of paramount importance for spontaneous stone
passage (2). Stone volume is the best predictor of
operative time and is an independent predictor of

INTRODUCTION

Non-contrast computed tomography

(NCCT) has become the gold standard for diag-
nosing urinary stones (1). NCCT is able to provide
stone features as size, volume and density that are

stone-free status in retrograde intrarenal surgery
(RIRS) for kidney stones (3, 4). Hounsfield units
(HU) density is able to differentiate uric acid sto-
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nes, to predict success of shockwave lithotripsy
and to impact on operative time of RIRS using
holmium laser lithotripsy (5-9). However, the me-
asurements of these stone features may vary ac-
cording to the NCCT technique (10).

Most data previously reported about uri-
nary stones features were measured in soft tissue
window conventional-dose NCCT (3-9). However,
it has been demonstrated in distal ureteral stones
that magnified soft tissue window NCCT is a poor
predictor of the largest stone dimension (11) and
that magnified bone window is the most accurate
method to measure urinary stones in vitro and in
vivo (12). The possible differences between win-
dows of NCCT have not been evaluated in stones
located in the kidney. The aim of this study is to
compare kidney stone features between bone and
soft tissue windows using the currently best prac-
tice protocol NCCT in patients submitted to RIRS.

MATERIALS AND METHODS

From August 2016 to August 2017, preo-
perative and 90th postoperative day (POD) NCCT
were performed in consecutive symptomatic adult
patients with kidney stones that chose to be trea-
ted by RIRS.

RIRS was offered as an option for the treat-
ment of symptomatic kidney stones between 5mm
to 20mm. We limited the option of RIRS in the
lower calyx for stones up to 15mm in an attempt
to maximize stone free rate and to reduce flexible
ureteroscope damage (13-15). Lower calyx stones
larger than 15mm were treated by percutaneous
nephrolithotomy (16).

Patients with kidney malformations, ure-
teral stenosis, previous ipsilateral endoscopic or
open kidney surgery, hydronephrosis, indwelling
double J stent and contraindications for RIRS
were excluded.

NCCT was performed using a 64-slice GE
Lightspeed CT Scanner® (General Eletric® USA)
with a slice thickness of Imm and radiation low-
-dose protocol (low tube charge current-60mAs) in
patients with Body Mass Index-BMI <30Kg/m? and
conventional protocol (160mAs) in patients with
>30Kg/m?. Low-dose NCCT is recommended for the
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evaluation of urinary stones in non-obese patients
due to equivalent detection of urolithiasis and sto-
ne measurements comparing to conventional dose
NCCT using less ionized radiation (17, 18).

Magnified (400%) NCCT were evalua-
ted first in bone window (width, 1600HU/level,
500HU) in axial, coronal and sagittal plane and
then NCCT were evaluated in soft tissue window
(width, 400HU/level, 40HU) by the same radiolo-
gist blinded for the results of the measurements of
the bone window NCCT (Figure-1). Postoperative
NCCT stone measurements were performed in the
same fashion (Figure-2).

Stone density was measured by free hand
ROI determination coincident with the stone bor-
ders. Stone volume was calculated as length x
width x depth x © x 0.167 (1, 19). Residual frag-
ments were categorized as O when no residual
fragments exists, 0-2mm and >2mm.

STATISTICAL ANALYSIS

Bone and soft tissue window NCCT re-
sults were compared using paired T-test, Wilco-
xon Signed Rank. Bone and soft tissue window
NCCT residual fragments were compared using
McNemar-Bowker test of symmetry. Sample size
was calculated based on the percentage of renal
units with residual fragments more than 2mm by
NCCT of 38% (20). Therefore, the sample size for
a bicaudal test with significance level of 5% and
test power of 95% is 115 renal units.

SAS 9.0 program® (SAS Institute Inc., Cary,
NC, USA) was used with a significance level of 5%.

RESULTS

Ninety-two patients were successfully
submitted to RIRS. Bilateral procedures were
performed in 23 patients (25%) resulting in
115 renal units operated. Body Mass Index was
28.1+4.8, 19.0-45.5Kg/m? (mean+SD, range).
Twenty-eight patients (35 renal units, 30.4%)
were obese (BMI >30Kg/m?) and were submit-
ted to conventional-dose NCCT. Stone features
evaluated by bone and soft tissue windows are
compared in Table-1. Stone largest size, volu-
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Figure 1 - Preoperative magnified (400%) NCCT bone window (ww 1600HU/wl 500HU) vs. soft tissue window (ww 400HU/
wl 40HU). A) bone window axial stone diameter, B) bone window coronal stone diameter, C) bone window sagittal stone
diameter, D) bone window stone density, E) soft tissue window axial stone diameter, F) soft tissue window coronal stone
diameter, G) soft tissue window sagittal diameter, H) soft tissue window stone density.
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Figure 2 - Postoperative magnified (400%) NCCT bone window (ww 1600HU/wl 500HU) vs. soft tissue window (ww 400HU/
wl 40HU). A) bone window axial stone diameter, B) bone window coronal stone diameter, C) bone window sagittal stone
diameter, D) soft tissue window axial stone diameter, E) soft tissue window coronal stone diameter, F) soft tissue window
sagittal diameter.

Table 1 - Comparison between pre-operative NCCT bone and soft tissue windows of the stone features of the115 renal units
submitted to RIRS.

Stone features Bone window Soft Tissue window p-value
Multiple stones (%) 69 (60.0) 69 (60.0) 1.000
Stone size (mean+SD, mm) 7.92+3.81 9.13+4.08 <0.0001
Stone volume (mean+SD, mm?) 435.5+472.7 683.1+665.0 <0.0001
Stone density (mean+SD, HU) 989.4£330.2 893.0+324.6 <0.0001
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me and density differed between the two me-
thods (p <0.0001). Although residual fragments
diameter was not significantly different when
evaluated by NCCT using bone or soft tissue
window (p=0.1116) (Table-2), 5.2% of the re-
nal units (6/115) were reclassified from residual
fragments >2mm to 0-2mm.

The 90th postoperative day bone and
soft tissue window NCCT revealed one asymp-
tomatic small subcapsular hematoma in a stone
free renal unit and two asymptomatic hydrone-
phrosis, one in a stone free renal unit and other
in a renal unit with >2mm residual fragment.

DISCUSSION

Low dose NCCT is the current gold
standard for the evaluation of urinary sto-
ne disease due to its lower radiation exposu-
re (0.7-2.8mSv) than conventional dose NCCT
(8-16mSv) and high pooled sensitivity of 0.966
(95% CI, 0.950-0.978) and a pooled specificity
0f 0.949 (95% CI, 0.920-0.970), which are equi-
valent to conventional dose NCCT sensitivity of
97% and specificity of 96% (17, 18). Besides,
other authors found no significant difference in
the measurement of stone size and HU between
low dose and conventional NCCT (17, 21). Ho-
wever, conventional dose NCCT is still recom-
mended for the evaluation of urinary stones in
obese patient (BMI >30Kg/m?) (1).

We used low-dose NCCT with 60mAs in
non-obese patients (BMI <30kg/m?) and NCCT
with 160mAs in obese patients for this study
to minimize the radiation exposure without
compromising image quality (22, 23). NCCT
image noise varies proportional to the value of
the square root of the miliampere product. Hi-
gher noise from ultra low-dose NCCT (24) may

decrease accuracy in detecting small residual
fragments (<3mm) (25).

Other authors stressed the importance
of standardization of making measurements
on NCCT images (10). They demonstrated a lar-
ger variability for inter-reader (+1.3mm) than
intra-reader (26). Narayan et al. demonstrated
that stone density measurements vary depen-
ding on window, plane and ROI technique. They
recommend that clinicians select a single ROI
measurement technique and remain consistent
to minimize variability (27). However, ROI me-
asurement should include the periphery of the
stone as we did by free hand technique to better
represent the entire nature of that stone. As a
result, we may better predict laser and operati-
ve time or even which laser technique (dusting,
fragmentation or popcorn) is better according
to stone density. A single senior radiologist
evaluated all NCCT studies, in a different time,
blinded for the results of the bone window
NCCT stone measurements. This might have re-
duced the possible measurement bias.

Magnified bone window NCCT should
be preferred for urinary stone evaluation due
to better image quality for dense objects as it
minimizes noise artifacts close to the stone li-
mits (12, 25). In vitro study already demonstra-
ted that soft tissue window overestimates stone
size and bone window provides best accuracy
(26). Clinically, it was shown that bone window
allows a visual distinction between a stent and
a stone (28, 29). On the other hand, urologists
are more familiar with soft tissue window when
looking at NCCT and most data related to sto-
ne features and NCCT were produced using soft
tissue window.

In order to establish if there is a diffe-
rence between kidney stone measurements in

Table 2 - Comparison between post-operative NCCT bone and soft tissue windows of the residual stone size of the115 renal units.

Residual stone size Bone window Soft Tissue window p-value
0 mm, N (%) 86/115 (74.8) 86/115 (74.8)
0-2 mm, N (%) 10/115 (8.7) 4/115 (3.5) 01116
>2 mm, N (%) 19/115 (16.5) 25/115 (21.7)
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bone and soft tissue windows, we compared
preoperative urinary stone features and 90 POD
results in both windows. We demonstrated that
preoperative bone window NCCT image produce
smaller size and volume stone and bigger den-
sity stone than soft tissue window (p <0.0001).
These results have major clinical impact becau-
se regarding stone treatment, every millimeter
counts for the decision to actively treat or not.
Besides, stone-free rates of all modalities of ac-
tive treatment of renal calculi are based on size,
burden or volume of stone. We found differen-
ces in stone density probably because of varia-
tion in positioning their regions-of-interest due
to different time of measurement as stressed by
Williams Jr. (30) and to less noise in the stone
surround.

Although we found no significant diffe-
rences between both windows in the stone free
status and complications in the follow-up eva-
luation, it is important to notice that in 5.2%
of the renal units operated the difference in
size of residual fragments was clinically rele-
vant. According to previous studies, residual
fragments >2mm are more likely to experience
growth and cause disturbance to patients (16,
31-33). Therefore, the correct measurement of
residual fragment is of upmost importance to
plain reintervention.

Our study has several strengths. It is a
prospective study using preoperative and post-
operative current best practice NCCT after RIRS
in patients without kidney malformations, ure-
teral stenosis, previous ipsilateral endoscopic
or open kidney surgery, hydronephrosis or in-
dwelling double J stent, providing more ac-
curate results. To the best of our knowledge,
it is the first study to prospectively address a
comparison between NCCT bone and soft tissue
windows for kidney stones.

This study has some limitations. We did
not compare the real size of the intact stone
to the NCCT measured size because the stones
were broken during RIRS. However, other au-
thors already proved that bone window is more
accurate comparing to real distal ureteral sto-
nes (11). Also, we used two different NCCT pro-
tocols. We used low-dose NCCT in non-obese
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patients and conventional dose NCCT in obe-
se patients in order to minimize the radiation
exposure. Previous authors showed that low-
-dose NCCT did not compromise image quality
(22, 23). However, we did not examine these
subgroups separately. Another limitation is the
single center nature of our study. Therefore, our
results should be validated by other high volu-
me centers.

CONCLUSIONS

Kidney stone measurements vary accor-
ding to NCCT window. Measurements in soft
tissue window NCCT of stone diameter and vo-
lume are larger and stone density is lesser than
in bone window. These differences may have
impact on clinical decisions.
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ABSTRACT

Purpose: We aimed to compare the outcomes of supine and prone miniaturized per-
cutaneous nephrolithotomy (m-PNL) in the treatment of lower pole, middle pole and
renal pelvic stones.

Materials and Methods: 54 patients who performed supine m-PNL between January 2017
and March 2018 and 498 patients who performed prone m-PNL between April 2015 and
January 2018 were included in the study. Of the 498 patients, 108 matching 1: 2 in terms
of age, gender, body mass index, American Association of Anesthesiology score, stone size,
stone localization and hydronephrosis according to the supine m-PNL group were selected
as prone m-PNL group. The patients with solitary kidney, upper pole stone, urinary system
anomaly or skeletal malformation and pediatric patients (<18 years old) were excluded
from the study. The success was defined as ‘complete stone clearance’ and was determined
according to the 1% month computed tomography.

Results: The operation time and fluoroscopy time in supine m-PNL was significantly
shorter than prone m-PNL group (58.1+45.9 vs. 80.1+40.0 min and 3.0+1.7 min vs.
4.9+4.5 min, p=0.025 and p=0.01, respectively). When post-operative complications
were compared according to the modified Clavien-Dindo classification, overall and
subgroup complication rates were comparable between groups. There was no signifi-
cant difference between the groups in terms of the success rates (supine m-PNL; 72.2%,
prone m-PNL; 71.3%, p=0.902).

Conclusions: Supine m-PNL procedure is more advantageous in terms of operation time
and fluoroscopy time in the treatment of lower pole, middle pole and renal pelvic stones.
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INTRODUCTION

The main treatment modalities in urinary
system stone disease are extracorporeal shockwa-
ve lithotripsy (ESWL), ureterorenoscopy (URS),
percutaneous nephrolithotomy (PNL), open and
laparoscopic surgery. With the recent advances

in technology, endourologic procedures (URS and
PNL) among the surgical treatments have gained
more popularity. The European Association of
Urology (EAU) urolithiasis guideline recommends
standard PNL as the first choice in the treatment
of kidney stones larger than 2cm (1). Although
PNL is accepted as a safe method, it can lead to
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life-threatening hemorrhages. Considering that
the hemorrhage in standard PNL is directly re-
lated to the instruments used, the diameters of
the instruments have been reduced over the
years. In this context, firstly, the miniaturized
PNL (m-PNL) technique was introduced by Ja-
ckman et al. in 1988 (2). In the following years,
developments have continued with defining
smaller diameter systems such as ultra-m-PNL,
super m-PNL and micro PNL techniques (3-5).
The m-PNL is accepted as the use of 14-22Fr
access sheaths by EAU Urolithiasis Guidelines
Panel (6).

In PNL, the original position is accep-
ted as ‘prone’. However, PNL can be performed
in classic supine or different positions such as
Galdacao modification of Valdivia, lateral decu-
bitus, lateral position modification, and reverse
lithotomy (7-10). Supine PNL was introduced
by Valdivia in 1987 and the first results were
reported in 1998 with a series of 557 cases (11,
12). When compared with the prone position,
supine position has some advantages such as
easier and comfortable patient positioning, pos-
sibility of simultaneous retrograde access to
kidney, lower renal pelvic pressure and easier
intervention to the respiratory tract by the anes-
thetist (13). There are many studies in literature
comparing prone PNL and supine PNL, however,
almost all of them are related to standard PNL.
In the present study, our purpose was to com-
pare the outcomes of supine and prone m-PNL
performed for stones located in lower pole, mi-
ddle pole and renal pelvis.

MATERIALS AND METHODS

Study design

The present study was approved by the In-
ternal Institutional Review Board. Fifty four pa-
tients who performed supine m-PNL between Ja-
nuary 2017 and March 2018 and 498 patients who
performed prone m-PNL between April 2015 and
January 2018 were included in the study.

Exclusion criterias were:
e pediatric patients (<8 years old)
e patients with solitary kidney
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e patients with kidney stones located in
the upper pole

e patients with urinary system anoma-
lies

e patients with skeletal malformations

Of the 498 patients, 108 matching 1: 2
in terms of age, gender, body mass index (BMI),
American Association of Anesthesiology (ASA)
scores, stone size, stone localization and hydro-
nephrosis (HN) according to the supine m-PNL
group were selected as prone m-PNL group. Both
groups were compared in terms of demographic
data (age, gender, BMI, ASA score, previous sur-
gery and ESWL), stone characteristics (size, loca-
lization, opacity, hydronephrosis), operative data
(side, operation time, fluoroscopy time, number
of access, size of access sheath, nephrostomy
placement, transfusion, complication) and pos-
toperative data (hospitalization time, hemoglobin
drop, transfusion, JJ stent placement, success and
complication). Operation time was calculated as
the time from the insertion of ureteral catheter to
nephrostomy placement. The success was defined
as ‘complete stone clearance’ and was determi-
ned according to the 1% month CT. Intraoperative
complications were evaluated using the modified
Stava classification system; postoperative compli-
cations were evaluated according to the modified
Clavien-Dindo classification system (14, 15).

Preoperative evaluation

Written and verbal consent was obtained
from all patients before the operation. Patient
assessment included medical history, physical
examination, complete blood count, coagulation
tests, serum biochemistry, urinalysis and urine
culture. Anticoagulant drugs were discontinued
at least 7-10 days week before the operation. All
patients were evaluated preoperatively by non-
-contrast computed tomography (CT). Stone size
was determined by measurement of the greatest
dimension. In the case of multiple calculi, the sum
of the greatest dimension of each stone was calcu-
lated. All patients had sterile urine culture prior to
surgery. Antibiotic prophylaxis was provided by
second generation cephalosporins. The first dose
was administered intravenously when anesthesia
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was initiated and the second dose was given 12
hours later.

Supine m-PNL technique

Following general anesthesia, the patient
was placed in the Galdakao-Modified Valdivia
position. Under C-arm fluoroscopy guidance, 5
French (Fr) open end ureteral catheter was inser-
ted retrogradely. A Foley catheter was then in-
dwelled and the distal end of the ureteral catheter
was fixed on the Foley catheter. Skin surface was
marked to indicate the lower rib margin, posterior
axillary line and iliac crest (Figure-1). The calyx
plane to be punctured was determined by ultraso-
nography. Retrograde pyelography was done and
an 18 gauge percutaneous access needle (Boston
Scientific Corporation, Natick MA) was passed
into the desired calix under fluoroscopic gui-
dance. A 0.035 inch guidewire (Boston Scientific
Corporation, Natick MA) was passed antegradely
across the renal pelvis and into the ureter, upper
or lower calix. The track was dilated sequentially
using fascial and metallic dilators. According to
stone sizes, the 15, 16.5 or 21Fr metallic sheats
(Karl Storz, Tutlingen, Germany) were advanced
over their metal dilators. A rigid 12Fr nephros-
cope (Karl Storz, Tuttlingen, Germany) was ad-
vanced through the sheath. Stone disintegration
was achieved using a Holmium YAG Laser litho-

tripter (Sphinx, Lisa laser, USA). Flexible antegra-
de pyeloureteroscopy was performed if the rigid
nephroscope couldn’t reach to stone. Stone frag-
ments were removed with basket catheters. At the
end of the procedure, retrograde pyelography was
done to assess the integrity of the pelvicaliceal
system (PCS). If there was no extravasation and
irrigant fluid was returning clear, no tube was left
(tubeless PNL); otherwise, a nephrostomy tube was
left in place.

Prone m-PNL technique

After the induction of general anesthesia, a
5Fr Ureteral catheter was placed and fixed on the
Foley catheter in the lithotomy position. The pa-
tient was then repositioned in the prone position.
Skin surface was marked to indicate the lower rib
margin, posterior axillary line and iliac crest (Fi-
gure-2). Percutaneous access was achieved under
C arm fluoroscopy guidance. The puncture was
performed with an 18 gauge percutaneous access
needle. Following successful puncture, a 0.035
inch guidewire was advanced through the needle
into the PCS or ureter. At later stages, tract dilata-
tion, nephroscopy, stone fragmentation, and sto-
ne retrieval were performed in a manner similar
to supin m-PNL. All supine and prone procedures
were performed by two experienced urologists at
the tertiary referral center.

Figure 1 - Galdakao-Modified Valdivia position in supine m-PNL. The shaded area hetween lower rib, posterior axillary line

and iliac crest shows the subcostal access location.
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Figure 2 - Prone position. The shaded area between lower rib margin, posterior axillary line and iliac crest

shows the subcostal access location in prone PNL.

Postoperative evaluation

A complete blood count and renal func-
tion tests were obtained from all patients within 6
hours after the operation. In cases with a nephros-
tomy tube, the tube was removed on postopera-
tive day 1 or 2 after antegrade nephrostography
revealed ureteral drainage down to the bladder.
The leakage longer than 48 hours was accepted as
‘prolonged urine leakage’ and JJ stent was placed
following CT imaging. JJ stents were removed un-
der local anesthesia. All patients were evaluated
with renal function tests and a non-contrast spiral
CT 1 month after the operation.

Statistical analysis

Data were analyzed by using Statistical
Package for the Social Sciences software package
version 20 (SPSS Inc., Chicago, IL, USA). Quanti-
tative data were expressed as mean+std values on
tables and categorical data were expressed with
frequency (n) and percentages (%). The distribu-
tion of the variables was measured by the Kolmo-
gorov Smirnov test. Independent t test was used to
compare independent groups. Pearson Correlation
test was used to examine the relationship betwe-
en variables. Pearson Chi-Square and Fisher Exact
tests were used to compare the categorical data.
The data were analyzed at 95% confidence level
and the threshold for statistical significance was
accepted as p <0.05 for all analyses.
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RESULTS

Demographic data and stone characteristics
are shown in Table-1. Age, sex, BMI, ASA score, sto-
ne size, stone localization and HN grade were similar
between the groups because of fact that ‘1: 2 ma-
tched pair’ was performed.

Operative data are summarized in Table-2.
The operation time and fluoroscopy time in supine
m-PNL was significantly shorter than prone m-PNL
group (58.1+45.9 vs. 80.1+40.0 min and 3.0+1.7 min
vs. 4.9+4.5 min, p=0.025 and p=0.01, respectively).
While the rate of tubeless PNL was 37% in supine
m-PNL group, it was 17.6% in prone m-PNL group
(p=0.006). None of the patients had intercostal or
upper pole access. There was no significant differen-
ce between the groups in terms of the intraoperative
complications classified according to Satava.

Post-operative complications and outcomes
are summarized in Table-3. When post-operative
complications were compared according to the mo-
dified Clavien-Dindo classification, overall and sub-
group complication rates were comparable between
groups. Grade-4 complications (angioembolization
and urosepsis) were observed in 3 patients in both
groups. The hospitalization time was similar and the-
re was no significant difference between the groups
in terms of the success rates (supine m-PNL; 72.29%,
prone m-PNL; 71.3%, p=0.902). When success was
separately evaluated as single stone and multicalice-
al stone, there was no significant difference.
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Table 1 - Demographic data and stone characteristics.

Supine m-PNL (n=54) Prone m-PNL (n=108) p

Sex (female/male) * 15/39 38/70 0.343
Age (years)* 43.4+11.9 44.0+13.4 0.813
BMI (kg/m?)* 27.3+3.9 26.9+4.1 0.609
ASA score* 1.2+0.5 1.1:0.4 0.645
Previous ESWL / surgery 0.553

ESWL 9(16.7%) 27 (25.0%)

URS 2 (3.7%) 6 (5.6%)

PNL 6 (11.1%) 16 (14.8%)

Open Surgery 3 (5.6%) 6 (5.6%)
Stone opacity (opaque / non-opagque) 50/4 94/14 0.289
Stone localization* 0.821

Lower calyx 8 (14.8%) 19 (17.6%)

Middle calyx 0 0

Upper calyx 2 (3.7%) 4 (3.7%)

Pelvis 23 (42.6%) 51 (47.2%)

Multiple calyx 21 (38.9%) 34 (31.5%)
Stone size (mm)* 25.8+7.9 24.845.6 0.886
Hydronephrosis (mild/severe)* 43/11 85/23 0.891

* Matching parameters (1:2 scenario)

DISCUSSION

In the literature, there is only one retros-
pective study comparing supine m-PNL and pro-
ne m-PNL (16). In our study, supine m-PNL and
prone m-PNL were compared using ‘1: 2 match
pair analysis’ in terms of success and complica-
tions. In the present study, general complication
rates were similar in both group. Urosepsis was
seen in one patient in the supine m-PNL group.
Supin PNL provides the lower renal pelvic pres-
sures. This is accepted as a protective factor for
urosepsis (17). However, the presence of uro-
sepsis in the supine m-PNL group suggested
that the patient and operative factors (diabetes
mellitus and long operation time) rather than
surgical technique were effective in this patient.

In PNL, the pleura and the colon are the
most injured organs. In the literature, supine
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and prone PNL have different numbers for co-
lon injury. In the supine position, intestines will
be more anteriorly displaced and this condition
will reduce the risk of colonic injury (18). In a
comparative study using the CROES database,
colon injury was found to be similar in both
groups (3.4% and 3.3%, p=0.95) (19). However,
in the randomized prospective studies, no co-
lonic injuries have been reported in the supine
PNL (19-21). In our study, no organ injuries were
detected in both groups. In the supine m-PNL
group, no upper pole access was performed due
to positional difficulty in patients. Antegrade or
retrograde flexible ureterorenoscope were used
in cases where upper pole access was required.
Samely, in the unique study comparing supine
m-PNL and prone m-PNL in the literature, no
upper pole access was performed in the supine
group (16).
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Table 2 - Operative data.

Supine m-PNL (n=54) Prone m-PNL (n=108) p

Operation side (right / left) 27127 51/57 0.739
Operation time (min) 58.1+45.9 80.1+40.0 0.025
Fluoroscopy time (min) 3.0£1.7 4.9+4.5 0.013
Amplatz sheath size 0.076

15 Fr 19 (35.2%) 21 (19.4%)

16.5 Fr 20 (37.0%) 55 (50.9%)

21 Fr 15 (27.8%) 32 (29.6%)
Access 0.065

Lower pole 48 (88.9%) 85 (78.7%)

Middle pole 6 (11.1%) 13 (12.0%)

Multiple access 0 10 (9.3%)
Tubuless procedure 20 (37.0%) 19 (17.6%) 0.006
Intraoperative complication 0677

Satava grade 1a 2 (3.7%) 4 (3.7%)

Satava grade 2a 1(1.9%) 5 (4.6%)

In the meta-analysis including two ran-
domized trials, it was reported that there was no
statistically significant difference between supine
standard PNL and prone standard PNL in terms
of success rates (83.5% vs. 81.6%, respectively)
(22). However, in another current meta-analysis,
it was reported that prone standard PNL had sig-
nificantly higher success rates than supine stan-
dard PNL (77.7% vs. 74.4%, p=0.0001). In the stu-
dy, this difference was thought to be due to the
fact that the nephroscope mobility was better in
the prone PNL and that it was difficult to perform
the upper pole access in the supine PNL (17). In
the study comparing supine m-PNL and prone
m-PNL, 54 and 126 patients were performed via
supine m-PNL and prone m-PNL; the stone-free
rates were 74.1% and 76.2%, respectively (16).
Our study also confirmed that supine m-PNL and
prone m-PNL were not superior to each other in
terms of success.
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We concluded that prone PNL procedure
has a longer operation time than supine PNL. This
difference is due to the time for repositioning the
patient in prone PNL. In the meta-analysis stu-
dy, it was reported that supine standard PNL had
the advantage of an average operation time of
18 min and this difference was statistically sig-
nificant (17). This result was also confirmed by
a prospective randomized trial (21). In the stu-
dy comparing supine m-PNL and prone m-PNL,
operation times were 55 min and 82 min in su-
pine m-PNL and prone m-PNL, respectively (16).
In our study, the difference in operation time be-
tween supine and prone m-PNL was of average
22 minutes.

Because of the fact that it has some ad-
vantages in terms of cardiovascular, respiratory
and anesthesia application, supine is a more ac-
cepted position by anesthetists than prone. There
is a risk of the endotracheal tube being removed
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Table 3 - Postoperative complications and outcomes.

Supine m-PNL (n=54) Prone m-PNL (n=108) p

Clavien - Dindo classification 0.452

Grade 0 38 (70.4%) 76 (70.4%)

Grade 1 5(9.3%) 17 (15.7%)

Grade 2 1(1.9%) 5 (4.6%)

Grade 3a 2 (3.7%) 3(2.8%)

Grade 3b 5 (9.3%) 4 (3.7%)

Grade 4 3 (5.6%) 3(2.8%)
Double-J stent placement 1(1.9%) 4 (3.7%) 0.521
Fever 3 (5.6%) 7 (6.5%) 0817
Hematocrit drop (gr/dL) 3.9+3.3 3.2+3.0 0.376
Transfusion 4 (7.4%) 6 (5.6%) 0.644
Angioembolization 2 (3.7%) 1(0.9%) 0.216
Urosepsis 1(1.9%) 2 (1.8%) 0.214
Hospitalization time (hour) 56.3+62.5 66.0+£37.2 0.401
Overall success 39 (72.2%) 77 (71.3%) 0.902

Success in isolated calyx stones 22 (66.7%) 53 (71.6%) 0.605

Success in multiple calyx stones 17 (81.0%) 24 (70.6%) 0.391

during the positioning to prone and the possibili-
ty of intervention to airway becomes limited af-
ter the patient is positioned. Furthermore, in the
prone position, the risks of nerve tension, muscu-
loskeletal injuries and visual impairment due to
increased ocular pressure are more likely (23, 24).
These risks are clinically insignificant in patients
at low risk (ASA 1/2) groups (25). Despite its sig-
nificant disadvantages, the prone position is used
more often by surgeons. The reason for this is that
surgeons are more accustomed to prone position.
In the supine position, the surgeon can comforta-
bly sit during the operation, and x-ray exposure is
reduced because puncture and dilation of the ne-
phrostomy tract are quite perpendicular to the body
and the operator’s hands are outside the fluoros-
copic field. Furthermore, by rotating the legs into
the lithotomy position, combined antegrade and
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retrograde procedures can effectively be performed
in the supine position. This represents the main ad-
vantage of this procedure because it combines the
benefits of percutaneous and ureteroscopic intrare-
nal surgery in selected cases of contemporary tre-
atment of bilateral stones (26).

Although the present study is a 1: 2 ma-
tch pair analysis study, it has some limitations. The
main limitations of the present study is its retros-
pective nature and the relatively small sample size.
Thus, large-scale randomized trials should be en-
couraged to be designed, so that the above conclu-
sions can be verified with an increased statistical
power. Secondly, we did not match stone compo-
sitions for comparison. Theoretically, SFR could be
affected by the differences in stone components
between the two groups. Thirdly, we excluded the
patients with skeletal malformations and with kid-



IBJU | MINTIATURIZED SUPINE PERCUTANEOUS NEPHROLITHOTOMY

ney stones located in the upper pole. As surface
area used in prone m-PNL is extended, performing
an access to the upper calyx is easier than supine
m-PNL. In patients with wide hips and thin cali-
ces, it can be more difficult or even impossible to
reach the upper calyx with a rigid nephroscope in
supine position. So, the patients with upper pole
stones were excluded from the study. Stone treat-
ment in patients with skeletal deformity can be a
serious problem for urologists. Skeletal deformi-
ties make both conventional and minimal invasive
surgical interventions difficult. In these patients, it
may be necessary to perform stone treatment by
giving different positions other than supine or pro-
ne position. Also, for these patients, PNL may not
always be the appropriate option. Instead, open
surgery, laparoscopic-assisted PNL or f-URS may
be more suitable options. Because of these reasons,
the patients with skeletal deformity were excluded
from our study. Another limitation of our study is
that Guy’s stone score is not included. This system
includes some parameters such as the presence of
upper pole stone, anatomical abnormalities (calyce-
al diverticulum) and skeletal deformities (spina bi-
fida, spinal injury). So, we were unable to use the
Guy’s score in the present study.

CONCLUSIONS

In the treatment of lower pole, middle pole
and renal pelvic stones, supine m-PNL and prone
m-PNL procedures have similar success rates. The-
re is no significant difference in terms of general
complication rates. However, supine PNL is more
advantageous in terms of operation and fluoros-
copy times.
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ABSTRACT

Objective: We aimed to evaluate the results of laparoscopic pyeloplasty with concomi-
tant pyelolithotomy and compare results with a cohort of patients undergoing laparo-
scopic pyeloplasty without pyelolithotomy.

Materials and Methods: We retrospectively reviewed records of 43 patients undergo-
ing transperitoneal laparoscopic Anderson-Hynes dismembered pyeloplasty between
December 2012 and July 2018 at our department. Eighteen patients (42%) underwent
laparoscopic pyeloplasty with concomitant pyelolithotomy. The results of patients with
renal stones were compared with 25 matched patients undergoing laparoscopic py-
eloplasty without concomitant renal stones. Demographic data, operative and stone
parameters were compared between the groups.

Results: The groups were similar regarding to demographic characteristics. All opera-
tions were completed laparoscopically with no conversions to open surgery. In 3 cases
without renal stones and 15 cases with renal stones, transposition of the ureter due to
crossing vessels was performed. The mean stone size was 13+5.24 mm, and the me-
dian number of stones was 1 (1-18). The success of laparoscopic pyeloplasty with and
without pyelolithotomy was 93.3% and 92.9%, respectively, as confirmed by negative
diuretic renogram at postoperative 3rd months. Overall stone-free rate after laparo-
scopic pyelolithotomy was 93.3%. Mean operative time was 222.6765.71 minutes vs.
219.11+75.63 minutes for the pyeloplasty with concomitant pyelolithotomy vs. pyelo-
plasty, respectively (p=0.88).

Conclusions: Laparoscopic pyeloplasty with concomitant pyelolithotomy is a safe and
effective intervention with associated good cosmetic results and high stone-free rates
without significant increase in operative time or complications.
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INTRODUCTION

Ureteropelvic junction (UPJ) obstruction
is the most frequently seen congenital abnorma-
lity of the upper urinary tract, with an incidence
of 1 per 500 live births screened by routine an-
tenatal ultrasound. A 70-fold increased risk of
developing renal stones in UPJ obstruction has

been estimated by Husmann et al. (1), due to
stasis and infection associated with upper uri-
nary tract obstruction.

The coexistence of UPJ obstruction and
renal stone may worsen symptoms such as pain
and fever, throughout the course of upper and
lower urinary tract infections. The presence of
nephrolithiasis in patients with UPJ obstruction
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is an unquestionable indication for pyeloplas-
ty with pyelolithotomy. Urologists face a thera-
peutic dilemma in patients with renal stones and
UPJ obstruction, because of the selection of the
appropriate treatment, because the extraction of
stones from the renal pelvis is suitable at the time
of dismembering the ureter from the pelvis; ho-
wever, calyceal stones in peripheral calyxes with
tight ostia are not very easy to treat. Although
concurrent performance of open pyeloplasty and
pyelolithotomy remains the gold standard therapy
for the patients with UPJ obstruction and renal
stones, multiple minimally invasive methods have
been used for the surgical management of this co-
existence. Laparoscopic transperitoneal pyeloplas-
ty, which was introduced by Schuessler et al. in
1993 to minimize the morbidity associated with
open pyeloplasty, is a preferred technique to open
procedure for the outcomes (2). Recently, percuta-
neous endopyelotomy with nephrolithotomy, and
laparoscopic pyeloplasty with concomitant pye-
lolithotomy are the preferred minimally invasive
procedures for the coexistence of UPJ obstruction
and nephrolithiasis (3, 4). The aim of this study
was to compare the outcomes of laparoscopic pye-
loplasty with and without pyelolithotomy.

MATERIALS AND METHODS

Between December 2012 and July 2018,
43 patients (43 renal units) with symptomatic
UPJ obstruction that underwent laparoscopic
repair and completed at least 3 months of pos-
toperative follow-up were included in this re-
trospective study. Fifteen of these patients had
concomitant non-obstructing pelvic or calyce-
al stones. We evaluated 25 men and 18 women
with a mean age 33.63+12.7 years (range, 11-57
years). They were symptomatic prior to diagno-
sis, and presented with flank pain on the side of
stone. Stones were on right side in 11, on the left
side in 4 patients. Many patients had associated
symptoms, such as hematuria or recurrent uri-
nary tract infection. The patients were divided
in two groups based on surgical techniques ap-
plied as follows: only laparoscopic pyeloplasty
(Group-1; n=25), laparoscopic pyeloplasty with
concomitant pyelolithotomy (Group-2; n=18).

The preoperative diagnosis of the UPJ obs-
truction, and the number, size and location of sto-
nes were determined by a combination of helical
computerized tomography (CT) with and without
contrast, intravenous pyelography (IVP), and die-
thylenetriaminepentaacetic acid (DTPA) diuretic
renogram. Obstruction was defined as half-time
more than 20 minutes after diuretic on renal scan,
and as delayed nephrogram and/or excretion with
hydronephrosis on radiological examinations.
Indication of operation was made based on the
presence of obstruction, clinical presentation of
patient, and radiological findings. None of our
patients had a history of previous surgical pro-
cedures for UPJ obstruction. All of patients were
first-time stone formers with no history of sto-
nes or stone-related operations. The patients were
subjected to transperitoneal laparoscopic Hynes-
-Anderson dismembered pyeloplasty and, if indi-
cated, concomitant pyelolithotomy. No patients
had intrarenal lithotripsy procedures.

The patient’s charts were reviewed retros-
pectively to analyze grade of preoperative hydro-
nephrosis (according to Society of Fetal Urology),
number and size of stones, presence of crossing
vessels, the duration of hospital stay, estimated
blood loss, operative time, and anastomosis time.
The operative time was defined as the time from
first skin incision to last skin suture.

After surgery, patients were evaluated
with a kidney-ureter-bladder film and renal ultra-
sound before discharge to check for residual sto-
nes. All patients were evaluated with DTPA scan
and IVP after 3 months of surgery, and with ultra-
sound and DTPA scan annually. Success was de-
fined as resolution of preoperative symptoms and
hydronephrosis on diuretic renogram. Intraopera-
tive complications were classified according to the
Satava classification system (5), and postoperative
complications were grouped based on the Clavien-
-Dindo grading system (6).

The pneumoperitoneum was established
with a Veress needle positioned in the umbilicus
and maintained at 12-15mm Hg throughout the
procedure after induction of general anesthesia.
The patient was placed in a modified 45° lateral
decubitus position with the affected side up. After
the abdomen was insufflated, a standard three-
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-port transperitoneal technique was performed
to maximize the working space and anatomi-
cal orientation. An 11mm trocar was placed in
umbilicus for the camera in slim patients and
children. In regular patients, 11mm trocar was
placed lateral and superior to the umbilicus
at the lateral border of the rectus abdominalis
muscle. Five and 12mm trocars were placed at
the midclavicular line, at the spino-umbilical
line and subcostally, respectively. An additional
5mm port was used if needed.

After achieving pneumoperitoneum, the
peritoneal incision along the white line of Tol-
dt, division of the renocolic ligament, and the
reflection of the colon medially off the kidney
were performed using standard laparoscopic
techniques in order to provide clear exposure
of the ureter and renal pelvis. After sharp and
blunt dissection of the renal pelvis, and making
it free from adjacent structures, an initial pye-
lotomy incision was performed, in order to re-
move all renal and calyceal stones. The initial
incision for mini-pyelotomy was made with the
decision to perform Anderson-Hynes dismem-
bered pyeloplasty, because this incision was
incorporated into the final pyeloplasty. This in-
cision was just long enough to use laparoscopic
grasper of flexible cystoscope. The extraction
of stones was accomplished by using laparos-
copic graspers, and irrigation for flushing out
smaller stones in the calices. If the stones could
not be removed by these techniques, flexible
cystoscope was placed through 12mm trocar
with irrigation, and stone extraction was per-
formed under direct vision using nitinol basket.
Intraoperative fluoroscopy was used to confirm
the clearance of stones. After the pyelolitho-
tomy, by extending initial pyelotomy, redun-
dant pelvic tissue was removed, the UPJ was
circumferentially transected, and the ureter
was spatulated at the lateral border towards the
lower pole of the kidney to a sufficient leng-
th. In case of a crossing vessel, the same tech-
nique was used, and prior to the initiation of
the anastomosis the ureter was transposed to
the anterior of the vessel. A classic Anderson-
-Hynes pyeloplasty was performed using two
running 4-0 polyglycolic-acid sutures for both
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anterior and posterior anastomosis. Intracorpo-
real knot tying was performed in a free-hand
fashion. After the completion of the posterior
wall suturing, a guidewire was inserted throu-
gh a trocar in the ureter reaching the bladder,
and a 4.7F double J (DJ) stent was placed in an
antegrade fashion. After completing the anas-
tomosis, a drain was finally passed through one
of the port side in the retroperitoneum posterior
to the anastomosis.

The urethral catheter was removed on
first day of operation and the drain was remo-
ved when drain output was less than 50mlL,
after which was removed and the patient was
discharged. The DJ stent was removed by cys-
toscopy after 6 weeks.

For statistical analyses, SPSS 14 (SPSS
Inc., Chicago, IL, USA) was used. All data were
expressed as the meantstandard deviation or
median (interquartile range). The distribution
of continuous variables was evaluated accor-
ding to the Shapiro-Wilk normality test. If the
distribution was normal, Student-t test was
used for statistical analysis; if the distribution
was not normal, Mann-Whitney U test was
used. The categorical variables were analyzed
by Fisher-exact test (two-tailed) or chi-square.
A P value less than 0.05 was considered statis-
tically significant.

RESULTS

The patients with renal stones were
older than the patients without kidney stone
(26.9410.94 vs. 41.07+12.73 years, p=0.004).
The groups were similar regarding to other
demographic characteristics and preoperati-
ve renal function (Table-1). In 15 patients of
group-1, and 3 patients of group-2, transposi-
tion of the ureter was performed due to cros-
sing vessel (p=0.03).

The mean operative time was
222.67+65.71 minutes in patients with kidney
stones, and in those without renal calculi it was
219.11+75.63 minutes (p=0.88) (Table-2). The
mean nephrolithotomy time was 30.67+13.1
minutes in patients with kidney stones. There
was no statistically significant difference in
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Table 1 - Baseline demographics and clinical characteristics.

Group 1 Group 2
(n=28) (n=15) P
29.64+10.94 41.07+12.73
Age [years, mean£SD, (range)] (11-53) (24-57) 0.004
Gender [male/female, n (%)] 15 (53.6) / 13 (46.4) 10 (66.7) /5 (33.3) 0.41
BMI [kg/m?, mean+SD, (range)] 24.3745.23 27.40£5.38 0.15
(18.03-4297) (23.46-40.89)
Side [L/R, n (%)] 9(32.1)/19 (67.9) 4 (26.7)/11 (73.3) 0.71
Grade of hydronephrosis [n (%)] 0.69
Grade 1 0(0) 0(0)
Grade 2 12 (42.9) 6 (40)
Grade 3 12 (42.9) 8 (53.3)
Grade 4 4(14.2) 1(6.7)
Crossing vessel [n (%)] 15 (53.6) 3 (20) 0.03
Preoperative split renal function [%, mean+SD, 39.11%12.14 39.27410.35 0.97
(range)] (14-55) (16-52) '
. 30.75+12.18 27.67+7.88
T,,, [minutes, mean+SD, (range)] (18-64) (17-40) 0.38

anastomosis time between groups (59.64+20.23
vs. 52.33+11.78, p=0.21). There were no perio-
perative complications, and no patient required
conversation to open surgery. The estimated
blood loss was similar in both groups (p=0.71)
(Table-2). The median hospitalization time and
time to remove drain were significantly lon-
ger in group-2 than in group-1 (p=0.005 and
p=0.005, respectively) (Table-2) (Figures 1 and 2).

The median number of stones removed
was 1 (range 1-18) and the mean stone size was
13+5.24mm (range, 6-28mm) (Table-3). Most of
these stones were located in lower calyces (Ta-
ble-3). Flexible nephroscope and nitinol basket
were used to extract the stones. The stones were
collected in specimen retrieval bag and extracted
at the end of the surgery.

The mean follow-up of patients with and
without renal stones was not statistically different
between groups (p=0.66) (Table-2). All patients
became stone-free at 3 months, and with no evi-
dence of residual stone on imaging after opera-
tion. At the 3rd month after operation the success

of operation was assessed objectively with diuretic
renogram. These diuretic renograms revealed nor-
mal drainage in 26/28 patients in group-1 and in
14/15 patients in group-2.

DISCUSSION

The surgical treatment of kidney stones in
the last 25 years has developed from primarily an
open surgery to include non-invasive shock wave
lithotripsy (SWL) and several minimally invasive
treatment modalities. SWL, flexible ureteroscopy,
and percutaneous nephrolithotomy (PCNL) have
markedly reduced the morbidity of treating kid-
ney stones. Nonetheless, renal stone patients ne-
eding simultaneous treatment of UPJ obstruction
might still require open procedures, because they
cannot be treated with SWL. The success rate of
open pyeloplasty and pyelolithotomy has been
reported as 90% (7). However, open surgery has
several handicaps including unfavorable cosmetic
results due to long incision, substantial postope-
rative pain because of the lombotomy incision,
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Table 2 - Operative characteristics of patients.

Group 1 Group 2
(n=28) (n=15) P
- . 219.11+75.63 222.67+65.71
Mean operative time [minutes, meanzSD, (range)] (110-420) (90-360) 0.88
o . 59.64+20.23 52.33+£11.78
Anastomosis time [minutes, mean+SD, (range)] (30-120) (30-65) 0.21
Renal Pelvis Reduction [n (%)] 8 (28.6) 3 (20) 0.54
) . 50 (38) 50 (60)
Estimated blood loss [mL, median (IQR), (range)] (10-150) (10-100) 0.71
, . . 3(1) 4(1)
Drain stay time days, [median (IQR), (range)] (2-7) (2-5) 0.005
. . 4(1) 5(3)
Hospital stay [days, median (IQR), (range)] (3-7) (3-8) 0.005
. 42.54+12.30 45.80+18.37
Stent time [days, mean+SD, (range)] (30-92) (30-103) 0.69
Success [n (%)] 26 (92.9) 14 (93.3) 0.73
) . 12 (26) 14 (23)
Follow-up [months, median (IQR), (range) (3-52) (3-54) 0.66
Postoperative split renal function at 3th months [%, 41 (17) 41 (15) 0.97
median (IQR), (range)] (14-50) (17-48) '
Postoperative T, , [minutes, mean+SD, (range)] 16.75+4.53 16.93+2.76 0.89
(8-26) (12-23) '

Figure 1 - Distribution of postoperative duration
pyeloplasty with pyelolithotomy.

of hospital stay between laparoscopic pyeloplasty and laparoscopic

Hospital Stay Time (days)

Pyeloplasty
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Figure 2 - Distribution of time to remove drain between laparoscopic pyeloplasty and laparoscopic pyeloplasty with

pyelolithotomy.

64

Drain SIay Time (dgys)

3

7

T
Pyeloplasty

Table 3 - Sstone characteristics of patients.

Pyeloplasty with stones

Variables

Mean stone diameter [mm, mean+SD, (range)]
Number of stones removed [median(IQR), (range)]
Stone location [n(%)]

Renal pelvis

Middle calyx

Lower calyx
Mean lithotomy time [minutes, mean+SD, (range)]
Using flexible nephroscope for lithototmy [n(%)]

Stone free [n(%)]

13.00+5.24 (6-28)
1(1) (1-18)

3 (20)
3(20)

9 (60)
30.67+13.1 (5-50)
12 (80)

14 (93.3)

and prolonged hospitalization and convalescence
times. Hence, open surgery for renal stones with
UPJ obstruction has diminished because the intro-
duction of minimally invasive surgery.

Several minimal endoscopic interventions
have been evolved to reduce the unfavorable dra-
wbacks of open pyeloplasty and pyelolithotomy.
Until recently, antegrade endopyelotomy with
concomitant PCNL was the minimally invasive
treatment of choice with success rate of 56-90%,
but much lower than open surgery (8-13). Howe-
ver, it is not indicated to perform antegrade en-
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dopyelotomy with PCNL in some cases of severe
hydronephrosis, crossing vessels, strictures longer
than 2cm, renal failure, bleeding disorder, and ex-
tended periureteral inflammation (14). In our se-
ries, we detected significant crossing vessels with
helical CT in 15 patients without renal stones and
3 patients with renal stones. Another significant
disadvantage of PCNL performed with antegrade
endopyelotomy is requiring an upper pole access
which may cause pleural excursion. Also, its lower
success rate is another disadvantage in compari-
son with laparoscopic and robotic surgery (15).
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The development of technology allowed
for the combination of the benefits of minimally
invasive surgery with the higher success rate of
open procedures by presenting laparoscopic pye-
loplasty and pyelolithotomy (2, 16). The first dis-
membered laparoscopic pyeloplasty series was
presented by Schuessler et al. in 1993 (2), and
its success rate was between 96-98% (16-19). In
addition, it has been shown that laparoscopic
pyeloplasty is an efficient procedure as a salvage
operation in cases of failed endopyelotomies (12).
The feasibility and safety of laparoscopic pyelo-
plasty with concomitant pyelolithotomy was su-
pported by several studies that reported excellent
stone-free rates and functional results, ranging
between 90-100% (Table-4) (4, 20-27). However,
these studies included small number of patients
because of the rarity of the combination of UPJ
obstruction and renal stone. Lusuardi and Janets-
check suggested that laparoscopic pyelolithotomy
may be offered as first choice treatment when
variations are involved, such as UPJ obstruction
(28). Therefore, the European Association of Uro-
logy Guidelines recommend laparoscopy for sto-

nes with UPJ obstruction (29). However, while la-
paroscopic pyeloplasty and pyelolithotomy have
very important advantages, the major drawbacks
of laparoscopic surgery are longer operative time
and a steep learning curve (4).

This study presents the author’s first ex-
periences with laparoscopic pyeloplasty and pye-
lolithotomy, which seems to be a safe and effi-
cient procedure for patients presenting with UPJ
obstruction and concomitant kidney stones. Our
result showed no significant impact of concomi-
tant pyelolithotomy on operative time, estimated
blood loss, anastomosis time, complications, and
success rates when pyeloplasty was performed
simultaneously with pyelolithotomy. Despite of
approximately 30 minutes for stone extraction,
the operative time of laparoscopic pyeloplasty
with pyelolithotomy was similar to laparoscopic
pyeloplasty without pyelolithotomy. None of pa-
tients required conversion to open surgery. Our
conversion rate is similar to other series ranging
between 0-5.4 (14, 19). However, the mean hos-
pitalization time was longer in patients with re-
nal stones (p=0.016). The mean hospital stay of

Table 4 - Contemporary series of pyeloplasty with concomitant pyelolithotomy.

#renal #stones Stone size Operative EBL Hospital ~ Pyeloplasty Stones- Follow-
units  [n(range)] (mean mm) time (mL) stay success rate  free rate up
(n) (minutes) (days) (%) (%) (months)
Ramakumar 20 1" (1-28) N/A 276 145 3.4 90 90 12
Ball 7 2.5 (1-4) 10.3 N/A N/A N/A 100 85.7 8.5
Srivastava 20 2°(1-12) 15 168 69.5 4.9 90 100 34
Stein 15 6.2 (1-21) 5.8 174 53.3 1.6 93.3 80 5.4
Rivas 12 N/A 1.53 N/A N/A N/A 91.6 100 N/A
Stravodimos 13 8.2 (1.32) 8.7 218.8 N/A 7 100 84.6 30.2
Naitoh 4 1.6 (1-4) 11.5 277 95 N/A N/A 100 N/A
Kouriefs 6 (1-6) 1-20 180 (150- 50 (50- 2% 100 100 (18-87)
220) 100)
Nambirajan 1 1 2 N/A N/A N/A 100 100 N/A
Present 18 17 (1-18) 13 222.67 50° 5 93.3 100 14
study
" median
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our patients is similar to those previously publi-
shed in the literature (Table-4).

Currently, the general consensus on the
follow-up after laparoscopic pyeloplasty is to perform
a diuretic renogram at the postoperative 3 month.
An unobstructed drainage in diuretic renogram and/
or IVP is accepted as success (30). In our study, diuretic
renogram at the postoperative 3rd month demonstra-
ted that T, decreased from 23.18 to 15.8 in patients
without renal stones (p=0.034), and from 24.55 to
16.45 in patients with renal stones (p=0.038). Moreo-
ver, there was not any difference between the groups
in relation to the reduction of T ,. Because the most
of the failure of pyeloplasty occurs usually within the
first postoperative year, and an unobstructed 3-mon-
th renogram is followed by unobstructed 1-year re-
nogram, the follow-up of the patients undergoing
pyeloplasty is not necessary after the first year (30,
31). However, several studies demonstrated that the
long-term success rates of endopyelotomy and pye-
loplasty are worse than previously reported (32, 33).
Most failures occur within the first 2 years for pyelo-
plasty and endopyelotomy and there are still failures
as follow-up continues (33). In our study, the median
follow-up of the patients with and without renal sto-
nes were 11 and 12 months, respectively, and these
are not different from the other series. Therefore, we
still follow-up our patients accordingly with annual
ultrasound, although our success rate was over 90%
in both groups. These findings indicate the laparos-
copic pyeloplasty with concomitant pyelolithotomy
is a highly effective procedure for UPJ obstruction
and renal stones. Also, the presence of renal stones
in hydronephrotic kidney due to the UPJ obstruction
does not affect the success and complication rates of
laparoscopy.

The stone-free rate of our operations was
93.3%. This rate is similar to the rates of previous
studies (Table-4). The most important factors influen-
cing the stone-free rate of these operations are the
number, size, and location of stones (24). If the pa-
tient has a small single stone in renal pelvis, the rate
of being stone-free is higher than the patients with
multiple, large calyceal stones. The median number
of stones in our patients was 1, and the mean size
of these stones was 13mm. These results are in ac-
cordance with the results of the studies in the litera-
ture (4, 27). However, our stone size is slightly larger
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than the stones of the other studies (22, 24, 27). Our
mean operative times of both types of operations are
in accordance with the other results presented in the
literature (4, 24).

The limitation of this study is its retrospec-
tive nature. However, the number of patients is one
of the highest in the literature (Table-4). Another im-
portance of this study is that the data were collected
from a single institution.

CONCLUSIONS

Laparoscopic pyeloplasty with concomi-
tant pyelolithotomy is an effective and safe al-
ternative to open surgery for patients with renal
stones and UPJ obstruction. The addition of pye-
lolithotomy might prolong the operation and hos-
pitalization time. However, it does not affect the
success or complication rates.
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ABSTRACT

Introduction: Evidence indicates an increase in the prevalence of enuresis in individu-
als with sickle cell disease. The present study aims to evaluate the prevalence and im-
pact of enuresis on quality of life in individuals with sickle cell disease.

Materials and Methods: This cross-sectional study evaluated individuals with sickle
cell disease followed at a reference clinic, using a questionnaire designed to evaluate
the age of complete toilet training, the presence of enuresis and lower urinary tract,
and the impact on quality of life of these individuals.

Results: Fifty children presenting SCD (52% females, mean age ten years) were in-
cluded in the study. Of those, 34% (17/50) presented as HbSC, 56% with HbSS (28/50),
2% Sa-thalassemia (1/5) and 8% the type of SCD was not determined. The prevalence
of enuresis was 42% (21/50), affecting 75% of subjects at five years and about 15% of
adolescents at 15 years of age. Enuresis was classified as monosymptomatic in 33.3%
(7/21) and nonmonosymptomatic in 66.6% (14/21) of the cases, being primary in all
subjects. Nocturia was identified in 24% (12/50), urgency in 20% (10/50) and daytime
incontinence 10% (5/50) of the individuals. Enuresis had a significant impact on the
quality of life of 67% of the individuals.

Conclusion: Enuresis was highly prevalent among children with SCD, and continues
to be prevalent throughout early adulthood, being more common in males. Primary
nonmonosymptomatic enuresis was the most common type, and 2/3 of the study popu-
lation had a low quality of life.
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ration present in hemoglobin, SCD can be classi-

fied in different clinical forms: homozygous form

Sickle cell disease (SCD) is an autosomal
recessive hereditary disease in which hemoglobin
S is present (1, 2). According to the type of alte-
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SS (referred to as sickle cell anemia-HbSS), and
heterozygous forms, represented by associations
of HbS with other hemoglobin defects ( SC, HbS/
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BO thalassemia, HbS/B + thalassemia, S/o thalas-
semia) (1). SCD is the most common congenital
hemoglobinopathy and affects mainly Africans or
their descendants in America, being responsible
for more than 300.000 live births per year (3, 4).
In Brazil, 60.000 to 100.000 cases of the disease
are currently estimated. SCD requires multi-pro-
fessional approach for early diagnosis and ma-
nagement, due to its physical, psychological and
socioeconomic impact, with high morbidity and
mortality (1).

Lower urinary tract symptoms (LUTS) are
also common in children occurring in about 14.7
to 21.8% (5, 6). LUTS is characterized by abnormal
urine storage and/or bladder emptying in the ab-
sence of urinary tract infections, neurological or
anatomical abnormalities (7, 8). Enuresis is both a
symptom and a condition of intermittent inconti-
nence that occurs during periods of sleep after the
age of five years. According to symptoms, enu-
resis is classified as monosymptomatic, when no
other symptom is present and non-monosympto-
matic when associated with LUTS (8). Prevalence
of enuresis in children aged 6 to 13 years varies
from 9.5% to 12.9% (9, 10). Enuresis has adverse
emotional and social effects that affect children’s
quality of life (11).

The prevalence of enuresis in children
with SCD is approximately 32% (12, 13) and its
etiopathogenesis is still controversial (14). It has
been related to nocturnal polyuria induced by hy-
posthenuria (13, 15, 16) and low functional blad-
der capacity (14, 17). Hyposthenuria is one of the
earliest organic manifestations of SCD occurring
as early as 12 months of age (13, 18). However,
in a more recent study, Eneh et al. have shown
that enuresis in children with SCD appears not to
be related to hyposthenuria, but to other causal
factors that apply to the general population (14).

The present cross-sectional study was con-
ducted to estimate the prevalence of enuresis in
individuals with SCD and its impact in the qua-
lity of life. We have hypothesized that enuresis is
more prevalent in children, adolescents and young
adults with SCD than described for general popu-
lation, and that it greatly impacts the quality of
life of this population.
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MATERIALS AND METHODS

This cross-sectional study was carried out
from July 2016 to September 2017. During this
period, 50 consecutive patients (children, adoles-
cent, and young adults) with SCD, aged 5 to 24
years, who regularly attended the regional ou-
tpatient reference center for SCD, were evaluated.
Patients with current urogenital disorder, current
use of medications or diseases known to interfere
with bladder or sphincter function, such as urina-
ry tract infection and severe intellectual disability,
and those not yet toilet trained were not included
in the study.

A questionnaire was developed for this
study and applied to the participants and/or their
caregivers. Questions related to sociodemogra-
phic characteristics, hemoglobin electrophoresis
for detect different hemoglobin genotypes, age
of acquisition of complete toilet training, pres-
ence of LUTS and enuresis (including frequency
and classification: monosymptomatic or non-
monosymptomatic) were addressed. The Visual
Analogue Scale (VAS), adapted from Ushijima et
al., 2006 (19), with appropriate facial expressions
throughout the VAS was used to analyze the qual-
ity of life. The VAS used in this study was a 10cm
line ranging from delighted at the left end of the
line up to terrible at the right end of the line. The
subjects were asked to assign a score of O to 5 ac-
cording to the intensity with which the enuresis
affected their well-being with faces graphic ex-
pressing each note. The higher the score, the more
uncomfortable the impact and the subject was in
a situation (19, 20) (Figure-1).

Quantitative variables, continuous or ordi-
nal, were described by measures of central tenden-
cy (mean or median) and the respective dispersion
measures (standard deviation, interquartile range
or minimum and maximum values). Nominal or
qualitative variables were described for their ab-
solute values, percentages or proportions. To com-
pare the differences of continuous variables, we
used the Student t-test or the Mann-Whitney test.
For comparison of categorical data, we used the
chi-square test and its variants. The association
between the parameters studied was expressed by
the prevalence ratio (Odds Ratio). A 95% confi-
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Figure 1 - Visual Analog Scale.
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Visual Analogue Scale (VAS) adapted from Ushijima et al., 2006

VAS questionnaire to assess discomfort or satisfaction regarding patient’s quality of life (QOL). How would you rate
your discomfort with enuresis? The face scales were demostrated to help understanding, includinf: 1) laughing face
to represent delighted or pleased above left end of VAS, 2) smiling face to represent mostly satisfied above left side
to center of VAS, 3) face with neutral expression to represent neither satisfied and dissatisfied above center of VAS,
4) face in trouble to represent mostly dissatisfied above righr side to center of VAS and 5) crying face to represent

unhappy or terrible above right end of VAS.

dence intervals were used as measures of precision
of the results and p values less than 0.05 (p <0.05)
were considered significant. In the analysis, we
used computational statistical software (Graph-
Pad Prism, version 8.0.0, GraphPad Software, San
Diego-CA, USA).

The study was approved by the institu-
tion ethics committee, (CEP-UEFS #1.440.239)
and all participants or legal representative that
agreed in participate in the study signed a free
and informed consent.

RESULTS

In this study, a total of 50 patients with
SCD were evaluated. The mean age at enrollment
was of 10 years [7-15], being 52% (26/50) female.
SCD genotypes diagnosed by hemoglobin electro-
phoresis at alkaline pH are shown in Table-1.

Of the 50 individuals evaluated, enure-
sis was identified in 42% (21/50) of the cases,
affecting 75% of the subjects at five years and
about 15% of the adolescents at 15 years of

age (Figure-2). Enuresis was classified as mo-
nosymptomatic in 33.3% (7/21) and non-mo-
nosymptomatic in 66.6% (14/21) of the cases,
being primary in 100% of all subjects. In 62% of
subjects frequency, enuresis episodes were more
than three times a week. Nocturia was identified
in 249% (12/50), urgency in 20% (10/50) and dayti-
me incontinence 10% (5/50) of the individuals.
Enuresis appears to be more common in
males (OR=1.89 [0.59-5.38]), but no statistical
significance was found (p=0.395). Toilet training
daytime was finished before completing two years
of age in 320 (16/50) of patients, 24% (12/50)
between two and three years, 20% (10/50) betwe-
en three and four years, 14% (7/50) between four
and five. The other five did not remember when
toilet training was completed. No correlation was
found between the age of completing toilet trai-
ning daytime and the prevalence of enuresis.
Enuresis had a negative impact on the
quality of life of those affected. Asymptoma-
tic patients had significantly higher scores in
VAS than symptomatic ones (9.26+0.92 and
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Table 1- General characteristics of the study population (n=50).

Description Percentage

Gender Female 52 (26/50)
Male 48 (24/50)

Age (years) 6-11 58(29/50)
12-18 30(15/50)

19-24 12(06/50)

Genotype SS 58(28/50)
SC 34(17/50)

Sa-thalassemia 02(01/50)

Undetermined 08 (04/50)

7.22.43.44, respectively- p=0.015). According to
VAS, 67% (14/21) of the study subjects conside-
red that enuresis had a serious impact on their
quality of life.

DISCUSSION

The present study is in agreement with
previous studies that have shown a significantly
increase in the prevalence of enuresis in subjects
with SCD (13, 15, 17, 21), as evidenced in 42%
of the population studied herein. A recent study
recruited 243 children with SCD aged between 5
and 17 years and showed a prevalence of 49.4%
of enuresis versus 29.6% in the control group (22).
The inclusion of patients as old as 24 years of age
is justified as these studies have shown that enu-
resis remains prevalent in adolescents and young
adult with SCD (12, 16, 22).

Although some studies have reported hy-
posthenuria as the main determinant of enuresis
in individuals with sickle cell disease (23), recent
studies have not shown this association (14).

In the present study, there was a higher
prevalence of monosymptomatic enuresis (66%)
and all cases were primary enuresis. This finding
is in agreement with Portacarrero et al. who sho-
wed that children and adolescents with SCD had
non-monosymptomatic and primary enuresis in
58% and 869% of the cases, respectively. Another
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recent study also demonstrated an increased pre-
valence of primary non-monosymptomatic enure-
sis in SCD patients (24).

It is important to note that 15% of adoles-
cents at 15 years of age had enuresis. These results
are also similar to those of Portacarrero et al. that
demonstrated the prevalence of 21% of enuresis in
adolescents with sickle cell disease (15-18 years
of age) (12). They are also compatible with fin-
dings from Field et al. and Esezobor et al. who
documented persistently high rates of enuresis of
18% and 25% among adolescents over 14 years of
age, respectively (22, 25). On the contrary, studies
in healthy population have shown that the pre-
valence of enuresis decreases with age to around
1 to 3% at 15 years (11, 26). Therefore, the well-
-established decline in the prevalence of enuresis
with age was less pronounced in individuals with
sickle cell disease.

Although Mabiala et al. documented a hi-
gher prevalence of enuresis in females with SCD
(27), our findings are in agreement with the majo-
rity of other studies (12, 16, 22) that have found a
higher prevalence of enuresis in males. The reason
for this preponderance in males is still unclear.
No correlation between age of acquisition diurnal
urinary control and the presence of enuresis and
other lower urinary tract symptoms, as in Down
syndrome patients was found (7).

An increased prevalence of urgency and
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Figure 2 - Prevalence of enuresis according to age.
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daytime incontinence was present in this series
as well as in other series (15). Portacarrero et al.
demonstrated 33% of urgency and 23% of dayti-
me incontinence in SCD (12). In addition to these
LUTS, 24% of subjects in the present study had
nocturia. Enuresis and nocturia are common in
children with SCD being reported to be present
in 68 to 79% of the patients (15, 23, 25) Further
prospective studies are needed to clarify the pa-
thophysiological mechanisms underlying the uri-
nary manifestations of SCD.

In this study, enuresis negatively affec-
ted the quality of life in 67% of the individuals.
SCD is characterized by systemic complications
including thoracic syndrome, chronic lung dise-
ase, cardiomyopathy, splenic infarction, chronic
liver disease, bone infarction, osteomyelitis and
depression (28, 29). All these complications, with
prolonged hospitalizations and frequent chronic
pain, significantly reduce quality of life (29, 30).
Although quality of life of all patients included
in the study may be compromised by SCD, tho-
se presenting enuresis had an even worse score
when compared to non-enuretic ones, showing
that enuresis negatively impact quality of life,
as previously demonstrated by Savaser et al. for
general population (11).

This study has several limitations small
sample size and absence of a control group, fa-
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mily history of enuresis was not investigated, the
main complications of SCD, which may have ne-
gative impact patient quality of life, have not been
addressed and presence of intestinal constipation
did not was evaluated.

CONCLUSIONS

Enuresis was highly prevalent among
children with SCD, and continues to be prevalent
throughout early adulthood, especially in males
generating a negative impact on quality of life.
In all cases, enuresis was primary enuresis, and in
the majority it was non-monosymptomatic. The-
se findings are important to alert the parents and
professionals involved in the follow-up of these
patients about the need for diagnosing and trea-
ting this condition.
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ABSTRACT

Objectives: To compare and assess various outcomes and success of buccal mucosal
graft urethroplasty (BMGU) in patients with CKD versus patients having normal renal
function.

Material and Methods: This was a retrospective, single centre study, during period 2013
to 2017. Patients were grouped into two groups. Group 1 had patients with estimated
Glomerular Filtration Rate (eGFR)>60mL/min/1.73m2 while group 2 had patients with
eGFR <60mL/min/1.73m2 eGFR was calculated according to the MDRD equation. The
two groups were compared with regard to various outcomes like length, location of
stricture, technique of graft placement, intra-operative blood loss (haemoglobin drop),
duration of hospital stay, post-operative complications and recurrence.

Results: A total of 223 patients were included in study with group 1 had 130 patients and
group 2 had 93 patients. Mean age of patients with CKD were higher (47.49 years versus
29.13 years). The mean follow-up period was comparable between both groups (23.29
months and 22.54 months respectively). Patients with CKD had more post-operative Cla-
vien Grade 2 or higher complications (p=0.01) and a greater recurrence rates (p<0.001)
than in non-CKD patients. On multivariate analysis, age and CKD status was significant
predictor of urethroplasty success (p=0.004) (OR= 14.98 (1.952-114.94, 95% CI).
Conclusions: CKD patients are more prone to post-operative complications in terms
of wound infection, graft uptake and graft failure and higher recurrence rates fol-
lowing BMGU.
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INTRODUCTION

Urethral stricture is one of the primeval and
challenging diseases in urological practice. It may
lead to a spectrum of conditions ranging from bo-
thersome lower urinary tract symptoms to Fournier’s
gangrene and death. It’s incidence rate is as high as
0.6% in some susceptible populations (1). Corpus
spongiosal or urethral epithelial injury may result
in urothelial scar formation and stricture disease.
The primary aetiologies of urethral stricture disease
are idiopathic, trauma, iatrogenic (instrumentation)

and infections. Urethroplasty for the management
of stricture has been proven highly successful along
with its durability and cost-effectiveness (2). End-
-to-end anastomotic urethroplasty is considered the
“gold standard” procedure with 90-95% success rate.
But, it is best reserved for bulbar urethral strictures
<2cm long (3). For more complex strictures, substitu-
tion urethroplasty techniques are used with accepta-
ble success rate of approximately 90%. Buccal Muco-
sal Graft Urethroplasty (BMGU) is a well-established
procedure with acceptable results for management of
such complex strictures.
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Renal impairment affect wound healing due
to elevated uraemia toxins which inhibit granulation
tissue formation and neovascularisation. This lead to
impaired wound healing (4). The success of substitu-
tion urethroplasty mainly depend upon proper up-
take of graft which may be hampered in patients of
Chronic Kidney Disease(CKD). Various studies in li-
terature analysed success of urethroplasty in normal
population, but none of them reported outcome in
CKD patients. The hypothesis of our study is that pa-
tients with normal renal function would have better
wound healing and urethroplasty success rate than
CKD patients. In our study, our aim was to assess and
report the outcome and success of BMGU in modera-
te and severe chronic kidney disease patients.

MATERIALS AND METHODS

We retrospectively analysed our departmental
database

Inclusion criteria: Patients who underwent
BMGU between January 2013 to December 2017
Exclusion criteria: Patients who had history of
previous perineal surgical procedure, radiotherapy
and having multiple strictures.

In the above mentioned period, 252 pa-
tients underwent BMGU, out of which 223 met in-
clusion criteria. Patient were grouped into CKD pa-
tients (Grade 3 or higher, KDIGO criteria (5)) (eGFR
<60mL/min/1.73m?) and non-CKD (eGFR >60mL/
min/1.73m?) patients using MDRD equation (6). Ap-
proval was taken from the institutional ethical com-
mittee before study (1443/Ethics/R.cell-18).

Patient’s age, eGFR, duration of presenta-
tion, other comorbidities like diabetes and hyper-
tension, addiction like smoking, previous proce-
dures like Optical Internal Urethrotomy (OIU) or
Sequential Dilation (SqD), location, length, site
and aetiology of stricture, post-operative hae-
moglobin drop, hospital stay after surgery were
recorded. Post-operative complications (Clavien-
-Dindo Classification (CDC)) were also recorded.

SURGICAL PROCEDURE

All the surgeries were performed by two
consultants of the urology department (MK and
SNS), well versed with the technique used. All
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surgeries were carried out under regional anaes-
thesia. There were two teams involved in most
surgeries: one for harvestation of buccal mucosa
and the other team for perineal dissection. Buccal
mucosa graft was harvested under local anaesthe-
sia (7). Dorsal/dorso-lateral onlay BMGU was car-
ried out using technique described by Singh et al.
(8) whereas ventral onlay BMGU was done using
technique described by Wessels (9).

Prophylactic intravenous antibiotic (third
generation cephalosporin or ampicillin and genta-
micin) was given at time of induction of anaesthe-
sia. The oral pack was removed in the evening of
the day of surgery and cold liquids allowed orally.
First dressing of perineal site was done 48 hrs af-
ter surgery and then daily thereafter. Patients were
discharged with Foley in situ and oral antibiotics
(fluoroquinolones) were prescribed till catheter
was in situ. Foley catheter was removed after 4-6
weeks.

FOLLOW-UP

In follow-up, clinical history and uroflo-
wmetry with post void residual urine were per-
formed at 3-month intervals for initial year and
then yearly thereafter. Urethroplasty success was
defined as Qmax greater than 15mL/sec. Urethro-
plasty failure/recurrence was declared when post-
-operative intervention was needed such as OIU/
SD or redo-urethroplasty due to obstructive symp-
toms reported by patient followed by abnormal
urethrogram/urethroscopy.

DEFINITION OF CKD

Estimated glomerular filtration rate (eGFR)
was calculated using MDRD equation (eGFR/mL/
min/1.73m?=186*[SCr]-1.154*[age]-0.203*[0.742
for female]). As per National Kidney Foundation
KDOQI TM, CKD was defined as eGFR <60mlL/
min/1.73m? (10).

STATISTICAL ANALYSIS

Data were compiled and entered on MS
Office Excel 2016 spreadsheet. Analysis was done
using SPSS (version 23.0; IBM, USA). The paired t-
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-test was used for continuous variables, to detect the
level of significance between baseline and follow-
-up data. The unpaired t test was used to detect the
difference between the two intervention arms. The
categorical data were analysed by Fisher’s exact
test. P <0.05 was considered significant.

RESULTS

Patients were categorised into two groups.
Group-1 contained patients with eGFR more than
and equal to 60mL/min/1.73m? and Group-2 had
patients with eGFR less than 60mL/min/1.73m?2
The mean age of patients in group-2 was signifi-
cantly higher (47.49+11.71 years) than in group-1
(29.13+12.39 years) (p <0.001). Patients with CKD
presented early (17.68+12.13 months) as compa-
red with non-CKD patient (23.97+16.56 months)
(p=0.01). The mean follow-up period in groups-1
and 2 was 23.29 months and 22.54 months res-
pectively. Most of strictures in both groups were
idiopathic in nature (67.7% and 57% respectively).
Other aetiologies of stricture and previous proce-
dures like optical internal urethrotomy (OIU)/se-
quential dilation (SqD) in both groups are shown
in Table-1.

Intra-operatively, majority of strictures
in both groups were bulbar/penobulbar in loca-
tion versus pan-anterior urethral strictures (Ta-
ble-1). The mean length of stricture in groups 1
and 2 was 3.85+1.52 and 4.19+1.47cm respective-
ly (p=0.10). Around 85% patients in group 1 and
65% patients in group 2 had dorsal/dorso-lateral
placement of buccal mucosal graft. In rest of pa-
tients, ventral onlay placement was done. Post-
-operative haemoglobin drop was more in CKD
patients (1.44+0.66gm/dL) as compared in non-
-CKD patients (1.26+0.73gm/dL), but there was
no statistical difference (p=0.054). The mean leng-
th of hospital stay was also comparable between
both groups (Table-1).

83.9% and 47.3% patients in group 1 and
group 2 respectively had no complications (Cla-
vien-Dindo Classification, CDC-0) post-operative-
ly, (p=0.07, OR=0.59 (0.33-1.05),95% confidence
interval). CKD patients had significantly more
CDC =2 complications than in non-CKD patients
and were statistically significant (p=0.01). Also,
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urethroplasty failure/recurrence rate was signi-
ficantly higher in CKD patients, (p <0.001) (Ta-
ble-1). On multivariate regression analysis for risk
factors associated with stricture recurrence, age
and CKD were found to be significantly associated
with stricture recurrence (Table-2).

DISCUSSION

Urethral stricture management is a de-
manding surgery in urological field. Before the
emergence of newer techniques using flaps and
grafts, the results of management of long-term
strictures were poor. In 1972, Orandi successfully
used penile skin flap in one stage urethroplasty
for anterior urethral strictures (11). Humby et al.
in 1941 demonstrated use of buccal mucosal graft
for urethral construction (12). Nowadays, buccal
mucosa is considered as ideal urethral substitute
for reconstruction due to its ease of harvesting,
wet environment and early ingrowth and graft
survival.

CKD is defined as a persistent reduction in
GFR to below 60mL/min/1.73m? for three months
or the presence of haematuria, proteinuria/micro-
albuminuria and radiologic/histologic changes in
the kidneys. Renal impairment has been known to
affect wound healing. Heller et al. demonstrated
association of chronic kidney disease with impai-
red wound healing and as an independent risk
factor for incisional hernia development (13).
Research data on mice also showed deteriorating
effect of CKD on wound healing. This is media-
ted by the disruption of keratinization mechanics,
delayed granulation, and large epithelial gap. The
veiled chronic inflammatory state and low rate of
neovascularization and cellular proliferation also
contributed to poor wound healing (14, 15).

In our study, mean age of patients who
had CKD was significantly higher than non-CKD
patients (47.49 year’s vs. 29.13 years, p <0.001).
This was mostly caused by diabetes and hyperten-
sion, which are most common causes of chronic
kidney disease worldwide and more prevalent in
elderly age group. Different studies in literature
evaluated various predictors of urethroplasty suc-
cess. One such study done by Singh et al. conclu-
ded that age of patient do not predict outcome
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Table 1 - Patient characteristics and demographic profile.

eGFR>60(n=130) eGFR<60 (n=93) P value
Pre-operative parameters
Age(years)(mean + SD) 29.13+12.39 47.49 £ 11.71 <0.001
BMI(kg/m?) 23.21 £3.23 22.78 £4.12 0.76
Duration of presentation(months) (mean + SD) 23.97 £ 16.56 17.68 + 12.13 0.01
Follow up period(months) (mean + SD) 23.29 + 8.16 22.54 +6.14 0.45
Co-morbidities
Diabetes(%) 11(8.46) 10(9.3) -
Hypertension(%) 10(13.0) 40(43.0) -
Etiology of stricture
Traumatic(%) 7(5.3) 0(0) 0.02
latrogenic(%) 27(20.8) 40(43) <0.001
Idiopathic(%) 88(67.7) 53(57) 0.10
Inflammatory(%) 8(6.2) 0(0) 0.01
Previous procedure
(OIU)/ (SqD) (%) 46(35.4) 25(26.9) 0.17
Intraoperative parameters
Length of stricture(cm) (mean + SD) 3.85 +1.52 419 £1.47 0.10
<2cm, n(%) 26(20) 3(3.2) -
2-4cm, n(%) 62(47.7) 56(60.2) -
>4 cm, n(%) 42(32.3) 34(36.6) -
Location of stricture
Pan anterior(%) 24(18.5) 8(8.6) 0.03
Bulbar/ penobulbar(%) 106(81.5) 85(91.4)
Graft Placement
Dorsal/Dorso-lateral onlay(%) 111(85.4) 60(64.5) -
Ventral onlay(%) 19(14.6) 33(35.5) -
Post-operative parameters
Haemoglobin drop (gm%)(mean + SD) 1.26+0.73 1.44 + 0.66 0.054
Hospital stay(days) (mean = SD) 9.4+4.08 9.09+1.71 0.438
Clavien Dindo
0(%) 109(83.9) 44(47.3) 0.07
1(%) 9(6.9) 2(2.1) 0.22
= 2(%) 12(9.2) 47(50.5) 0.01
Recurrence(%) 6 (4.6) 37(39.78) < 0.001
Recurrence in stricture ,n (%)
<2cm 0(0) 0(0)
2-4cm 6(100) 20(54) <0.001
>4cm 0(0) 17(46) <0.001

eGFR = estimated Glomerular Filtration rate; BMI = Body Mass Index; 8D = Standard deviation; 01U = Optical Internal Urethrotomy; SqD = Sequential Dilation.
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Table 2 - The multivariate logistic regression analysis for risk factors associated with stricture recurrence.

Risk factor P value OR (95% CI)

Age 0.029 1.067(1.003-1.135)
Pan Anterior 0.125 0.238(0.019-2.914)
Bulbar/Penobulbar 0.432 0.642(0.212- 0.988)
CDC-0 0.298 0.243(0.023-2.615)
CDC-= 2 0.083 6.431(0.614-67.36)
CKD 0.004 14.98(1.952-114.94)

CDC = Clavien- Dindo Complication; GKD = Chronic Kidney Disease

after urethroplasty (16). However, in our study,
on multivariate logistic regression analysis for
risk factors associated with stricture recurrence,
age was a significant factor (p=0.029), OR=1.067
(1.003-1.135, 95% CI) (Table-2). Various studies in
literature mentioned obesity as a predicting factor
for stricture recurrence (17, 18). In our study both
groups had comparable body mass index.

Patients with normal GFR had longer du-
ration of presentation of stricture (23.97+16.56
months) that was statistically significant as com-
pared with CKD patients (17.68+12.13 months,
p=0.01). The most possible explanation for this
finding is that CKD patients have more frequent
hospital visits and check-ups, during which stric-
ture might be detected early.

In our study, patients with hypertension
were more in number in group 2, owing to the
likely impact of HTN on eventual CKD. However,
diabetic patients were almost equal in both groups.
Our study was under-powered to assess the impact
of HTN and DM as independent variable on the
success and outcomes of BMGU in both groups.

Almost 90% of strictures in non-CKD pa-
tients and 100% in CKD patients, were idiopathic
or iatrogenic in nature. Stein et al. (19) looked
retrospectively at 2.589 patients who underwent
urethroplasty procedures from 2000 to 2011 in the
USA, Italy, and India. They also concluded similar
results regarding aetiology of stricture as found in
our study. The reason for higher percentage of ia-
trogenic strictures in CKD patients (43%) as com-
pared to non-CKD patients (20.8%) is not known.
Almost 36% and 27% patients in group 1 and

group 2 respectively had previous history of surgi-
cal procedures (OTU/SqD). Singh et al. (16) studied
58 patients with post-traumatic posterior urethral
stricture who underwent anastomotic urethroplas-
ty. They concluded that previous failed procedures
significantly decrease the success of subsequent
anastomotic urethroplasty. In another study, Bar-
bagli et al. (20) retrospectively reviewed a series
of 93 patients comparing patients with primary
repair versus patients with prior history of ure-
throtomy and underwent secondary treatment.
They concluded that failed urethrotomy does not
affect the long-term result of surgical repair. In
our study, both groups were comparable in terms
of previous procedures.

Long length of strictures(>4cm) are usually
associated with increased risk of recurrence (21). In
our study, mean length of stricture in both groups
were comparable (3.85+1.52 vs. 4.19+1.47cm res-
pectively, p=0.10). Around one third of patients
had stricture >4cm in both groups (Table-1). Pa-
tients with CKD had more number of patients with
bulbar/peno-bulbar strictures (p=0.03) in compa-
rison with pan-urethral strictures. The reason for
this finding is unknown. Meeks et al. (22) descri-
bed surgical outcomes in patients with kidney and
kidney-pancreas transplants after urethroplasty for
stricture or fistula disease. Around 80% patients in
that study had mid-bulbar/peno-bulbar strictures
and only 20% had penile urethral strictures.

Various techniques of BMGU have been
mentioned in literature, including dorsal onlay,
ventral onlay, lateral onlay and combined techni-
ques, all having success rates above 90%. Among
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all, dorsal/dorso-lateral onlay and ventral onlay te-
chniques are the most commonly used (23, 24). In
our study, most of the cases in both groups (85.4%
and 64.5% respectively) used dorsal/dorsolateral on-
lay technique followed by ventral onlay technique
depending on the site of stricture and surgeon dis-
cretion. Pathak et al. (25), conducted retrospective
analysis on 112 patients who underwent BMGU for
non-traumatic long segment bulbar urethral strictu-
res. They compared long- term outcomes of BMGU
by placing the graft ventrally, dorso-laterally and
dorsally. The author found that the overall success
rate for BMG augmentation urethroplasty is equal
for all techniques. Other studies reported similar
success rates of 85-97% and 83-94% for dorsal and
ventral BMGU, respectively (26, 27). In our study,
patients with CKD had significantly more ventral
onlay placement of buccal mucosa and non-CKD
patients had more of dorsal/dorsolateral graft place-
ment (Table-1). However, the decision of graft posi-
tion was solely based on surgeon'’s choice.

Patients with CKD are more prone for blood
loss during any surgery. Platelet dysfunction is the
main factor responsible. Various factors like anae-
mic state of patient, dialysis per se, delayed clearan-
ce of medications and anticoagulation used during
dialysis also play some role in causing impaired
haemostasis in these patients. Platelet dysfunction
occurs due to impaired platelet aggregation and
impaired platelet-vessel wall interaction. The nor-
mal platelet response to vessel wall injury include
platelet activation, recruitment, adhesion, and ag-
gregation which are impaired in chronic renal fai-
lure. A systematic review and meta-analysis done
by Acidello et al. (28), screened 9376 citations from
multiple databases, concluded that chronic kidney
disease is associated with significant perioperative
bleeding but rarely required reoperation. In our stu-
dy, mean haemoglobin drop in CKD patients was
higher, however, statistically comparable with pa-
tients having normal renal function (1.26+0.73 and
1.44+0.66g/dL respectively, p=0.054).

Both groups of patients had statistically
comparable length of hospital stay (9.4+4.08 and
9.09+1.71days, p=0.43). Patients in our study usually
come from far areas to our tertiary care centre and
they prefer to stay in hospital till their suture remo-
val, explaining the long length of stay in hospital.
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Around 849% patients in non-CKD group
had no post-operative complications (Clavien-
-Dindo=0) as compared to only 47% patients in
CKD group. We also observed significantly higher
CDC =2 complications in patients with CKD (50.5%
vs. 9.2%, p=0.01) (Table-1). These complications
included surgical site infection, urinary fistula,
graft contracture and graft failure. In patients
with stricture length less than 2cm, none of them
had recurrence (Table-1). Patients with stricture
length between 2 to 4cm and more than 4cm had
significantly higher recurrence rate in group-2. It
implied that stricture length did not affect BMGU
success. Overall recurrence rate was also signifi-
cantly higher (4.6% vs. 39.78%, p=<0.001) in CKD
patients versus patients with normal renal func-
tion on bivariate analysis. On multivariate analy-
sis also, CKD appeared as significant risk factor for
stricture recurrence (p=0.004) (OR=14.98 (1.952-
114.94, 95% CI) (Table-2). Mori et al. (29) reported
an overall complication rate of 19.2% and a revi-
sion rate of 10.3% in 78 patients who underwent
multistage reconstruction for complex anterior
urethral strictures. The revision rate in contem-
porary series ranges from 6.7% to 59% in patients
with normal renal function, and our results are in
line with literature (30). The possible reason for
more complications and urethroplasty failure rate
in CKD patients is due to delayed vascularisation
and graft uptake leading to delayed wound hea-
ling and ultimately graft failure (15).

The strength of our study lies on its sim-
plicity and the fact that in best of our knowledge,
till date, no study in literature compared different
outcomes following BMGU between CKD patients
and patients with normal renal function.

Limitations of our study include: (i) retros-
pective analysis (ii) follow-up limited to 30 mon-
ths. Longer follow-up is required to determine if
stricture recurrence rates between the two groups
changes over time. (iii) Data on patients having
haemodialysis is lacking.

CONCLUSIONS

Buccal mucosal graft urethroplasty is an
established procedure for stricture urethra with
overall success rate of around 94%. However,
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in patients with CKD, overall success rate drops
down to 70% with more post-operative complica-
tions. Comorbidities like diabetes, length, location,
duration of stricture and technique of graft place-
ment do not affect outcomes in CKD patients.
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ABSTRACT

Objective: To evaluate the subjective and objective outcomes of Macroplastique® (MPQ)
in women with stress urinary incontinence (SUI) secondary to intrinsic sphincter de-
ficiency (ISD).

Materials and Methods: Following Institutional Review Board (IRB) approval, charts
of non-neurogenic women with SUI secondary to ISD who underwent MPQ injection
and had 6 months minimum follow-up were reviewed from a prospectively maintained
database. Patients were divided into 3 groups: Naive (Group I), Prior Anti-Incontinence
Surgery (Group II), and combined Prior Bulking Agent and Anti-Incontinence Surgery
(Group III). Data collected included SUI self-report, Urogenital Distress Inventory (UDI-
6) Question 3, and VAS Quality of Life (QoL) Questionnaire scores at baseline and in
follow-up. Three-dimensional ultrasound (3DUS) evaluated volume/configuration of
MPQ. Success was defined after the last MPQ injection as a UDI-6 Question 3 score of
0 (dry) or 1, and no reoperation for SUL

Results: From 2011-2017, 106 of 142 women met study criteria. At a median follow-up
of 20 months (mean=26 months; range: 6-71), success rate was 41% for Group I, 40% for
Group II, and 65% for Group III (p = 0.22). QoL scores were significantly improved over
baseline in all groups. There was no significant difference in clinical outcome between the
asymmetrical and symmetrical group on 3DUS. The completely dry rate was highest in
Group IIT at 29%, compared to 4% for Group I and 15% for Group II (p = 0.05).
Conclusion: Macroplastique® improved subjective and objective outcome measures for
SUI secondary to ISD as both a primary and secondary treatment option in women.
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Macroplastique® (Cogentix Medical, Oran-
geburg, New York, USA) (MPQ) is a bulking agent
used in the treatment of stress urinary inconti-
nence (SUI) secondary to intrinsic sphincter defi-
ciency (ISD). MPQ has been available since 1991
in Europe, but has only been used at our institu-
tion since 2011 when Collagen (Contigen™) was no
longer available. The material is composed of both
the resorbed carrier, polyvinylpyrrolidone, and the

permanent silicone-like elastomer, polydimethyl-
siloxane beads.

While Collagen was generally regarded as
a safe and efficacious injectable, less literature is
available on MPQ outcomes and the factors that
may predict its long-term success. In a randomi-
zed controlled trial comparing MPQ to Collagen,
Ghoniem and colleagues reported that MPQ in-
jection resulted in a statistically significant 12%
increase in dry/cure rate over the group receiving
Collagen (1). A few series have reported MPQ suc-
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cess rates between 40-85% over more than 2 ye-
ars using a variety of outcome measures including
patient self-report, urodynamics, and Stamey grades
(2, 3). Our group has only examined the short-term
outcome of MPQ and reported a success rate of 75%
in 59 women followed for a mean of 9 months (4).

In this report, as we did for Collagen in
the past (4-6), we examined our longer term ex-
perience with MPQ using subjective and objective
(three-dimensional ultrasound (3DUS)) outcome
criteria as well as studied factors that could pre-
dict success over time in order to better counsel
patients with bothersome incontinence interested
in a minimally invasive approach.

MATERIALS AND METHODS

After Institutional Review Board approval,
a review from a prospectively maintained databa-
se of women treated with MPQ injection was per-
formed. Included in this study were women with
bothersome stress urinary incontinence due to ISD
and with a radiologically proven well-supported
urethra. Excluded were those with follow-up <6
months, a neurogenic bladder, or an indwelling
suprapubic tube.

The diagnosis of ISD was based on several
criteria including: a positive supine stress test, a
well-supported urethra as confirmed by standing
cystourethrogram revealing minimal difference in
urethral angle between rest and straining (7), and
Valsalva leak point pressure (VLPP) obtained du-

ring urodynamic studies performed according to
the Urinary Incontinence Treatment Network pro-
tocol (8). Similar to prior studies on Collagen, we
did not use a specific cutoff for VLPP to diagnose
ISD, although a higher VLPP may indicate a less
severe form of ISD (9, 10).

The same urologist (PZ) performed MPQ
injection on an outpatient basis under light anes-
thesia (monitored anesthesia care or laryngeal
mask) using a 21F Wolf cystoscope with a 30° lens.
Following our experience with Collagen, injections
were made transurethrally at the 3 and 9 o’clock
positions at the mid-urethral level. MPQ tracked
around the urethra both superiorly and inferiorly
as confirmed by subsequent 3DUS (Figure-1). A
total of 5mL MPQ was generally injected, typi-
cally with 2.5mL at each injection site. Patients
who failed their voiding trial (complete retention
or voiding less than half of bladder capacity) were
discharged home with a small urethral catheter
(12Fr-14Fr) for 24 hours.

As in our prior early study on MPQ, wo-
men were grouped into 3 different categories:
Naive (Group I), previous anti-incontinence surgery
(Group II), or prior anti-incontinence procedure and
bulking agent (Group III) (4). Prior anti-incontinen-
ce surgeries included: bladder neck suspension, au-
tologous sling, removal of a prior synthetic sling/
urethrolysis, and/or associated prolapse repair
addressing the anterior and apical compartments
(e.g. suspensions involving the anterior wall, sacro-
colpopexy, and apical suspension).

Figure 1 - (+)=Urethral lumen; 3DUS=Three-dimensional ultrasound. 3DUS reveals asymmetric MPQ configuration (A)
compared to a symmetrical “horseshoe configuration” (B). MPQ is indicated by either arrows (A) or as outlined (B).
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Subjective outcomes were evaluated throu-
gh patient self-report of improvement, question 3
of the validated Urogenital Distress Inventory-
-Short From (UDI-6) (“Do you experience, and if
so, how much are you bothered by leakage rela-
ted to physical activity, coughing, or sneezing?”;
O=not at all, 1=slightly, 2=moderately, 3=greatly),
and the VAS Quality of Life Questionnaire (QoL)
(“With regards to the impact your bladder con-
dition has on your life, how would you describe
your current quality of life?” with answers ran-
ging from O=pleased to 10=terrible) (11). These
subjective outcome measures were recorded both
at baseline (pre-injection) and at each follow-up
visit. Women who did not return after 6 months
for follow-up were administered the same questio-
nnaires (self-report, UDI-6, QoL) over a structured
telephone interview by a neutral investigator not
involved in the care of these patients.

Three dimensional ultrasound (3DUS) eva-
luations were performed at 6-8 weeks postopera-
tively and at 1-2 year intervals thereafter. These
measurements were made using the Philips [U22
ultrasound system (Philips Healthcare, Bothell,
WA) with endovaginal 3D 9-3V end-fire mecha-
nical probe with automatic 3-D multi-planar ima-
ge acquisition. 3DUS evaluations were performed
with the patient in the dorsal lithotomy position
with a moderately distended bladder. MPQ was
easy to identify as it is very echogenic. Volume
calculations were made using the stacked con-
tour method. As in our prior study on Collagen
injection (12), the radiology report contained in-
formation on whether the MPQ configuration was
symmetrical (circumferential/horseshoe shape of
MPQ around the urethra) or asymmetrical (MPQ
lacking in one area) (Figure-1). The ultrasound
examination and volume/configuration measure-
ments were originally obtained by an ultrasound
technician at the time of evaluation, then re-mea-
sured by the same senior sonographer (MF) for the
whole study. The images were then reviewed by a
radiologist for final interpretation. The sonogra-
pher and radiologist were unaware of patient ou-
tcomes. In addition, our senior sonographer (MF)
randomly chose to re-read 10 studies to determine
her intra-rater reliability, and had a Pearson’s cor-
relation at 0.999 (95% CI 0.993-0.999).
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The primary outcome of the study, “suc-
cess”, was defined after the last MPQ injection as
a UDI-6 Question 3 score of 0 or 1 and no surgical
reoperation for SUL A repeat MPQ injection was
not considered failure. Secondary outcome varia-
bles included VAS QoL score as well as patient
self-report of improvement. Additionally, patients
were considered “dry/cure” with a self-report of
100% improvement or a UDI-Question 3 score of
0 were observed.

STATISTICAL METHODS

Descriptive statistics were provided as me-
dians, means, standard deviations, and ranges for
continuous factors, and frequencies and percenta-
ges for categorical factors. We used the Chi-square
test to determine if categorical factors were sig-
nificantly associated with prior incontinence tre-
atment history or with success versus failure of
the MPQ, and the Student #-test for continuous
factors. Differences in questionnaire results were
compared between pre-MPQ and last follow-up
using the paired z-test. All analyses were comple-
ted at the 0.05 significance level using SAS 9.4
(SAS Institute Inc., Cary, NC).

RESULTS

From 2011-2017, 106 of 142 women met
study criteria, including 16 who completed phone
interviews. Of the 36 excluded, 30 were lost to
follow-up, 5 had a neurogenic bladder, and 1 had
a suprapubic tube. There were no serious adverse
events in our series, including no systemic com-
plications observed.

Mean age was highest in Group III (73
years), while BMI was not significantly different
amongst the groups. The majority of patients in
each group only had 1 injection, while the re-
mainder had 2 or more within the study period
at a mean interval time of 9 months between first
and second injection. Pre-injection urodynamic
findings were not different amongst the groups
with the exception of Qmax, which was highest in
Group I (19.6mL/sec) (p=0.03).

At a median follow-up of 20 months
(mean=26 months; range: 6-71 months), the suc-
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cess rate was 45% with minimal differences be-
tween the 3 groups (41% for Group I, 40% for
Group II, and 65% for Group IIT (p=0.22)). Group
III had a significantly higher success rate after the
first MPQ injection (59%) compared to Group I
(37%) and Group II (25%) (p=0.03). Of 26 women
with follow-up over 3 years, 58% met success cri-
teria as did 75% of 8 women with follow-up of 5
years or more. The completely dry/cure rate was

4% for Group I, 15% for Group II, and 29% for
Group III (p=05) (Table-1). Improvements in UDI-6
Question 3 scores were not significantly different
across groups.

Table-2 details an analysis of factors that
could potentially predict success. Overall, tran-
sient retention rate was 45% after the last MPQ
injection. Retention after final MPQ and the num-
ber of MPQ injections were near statistical sig-

Table 1 - Patient characteristics by prior incontinence treatment history.

Naive Prior Surgery Prior Collagen+ p
(n=28) (n=61) Surgery (n=17)

Age, years (range) 65'4*881'5’ 45 6344111 (37-92) 72.9:7.9 (59-88) 0.0036
BMI 25.8:5.3 28.8:6.7 27.745.8 0.1202
Gravida 25413 29413 2.7+1.4 0.3514
Parity 1.9+1 2.5+1.2 2.6+1.4 0.0618
Hysterectomy

No 6 (21%) 10 (16%) 3 (18%) 0.8312

Yes 22 (79%) 51 (84%) 14 (82%)
HRT

No 13 (46%) 33 (54%) 9 (53%) 0.8296

Yes 15 (54%) 28 (46%) 8 (47%)
VLPP. cm H,0 (range) 62'6*13626; (0" 617.309 (17-140)  46.6:27.0 (16-88) 0.4179
Qmax, ml/sec (range) 19'6iff)’ (42= " 461485 (5.8-50) 12.646.0 (3-24) 0.0296
Years between 1% and 2 MPQ 0.5:0.3 0.8:0.6 1.0:0.7 0.3072
Retention after 1t MPQ 10 (36%) 25 (41%) 10 (59%) 0.3243
Retention after 2 MPQ 2 (33%) 12 (55%) 1(25%) 0.5014
Retention after final MPQ 10 (36%) 29 (48%) 9 (53%) 0.4672
Completely dry 1(4%) 9 (15%) 5 (29%) 0.0517
Success after first MPQ 10 (37%) 14 (25%) 10 (59%) 0.0331
Success after final MPQ 11 (41%) 23 (40%) 11 (65%) 0.2229

BMI=Body Mass Index; HRT=Hormone Replacement Therapy; VLPP=Valsalva Leak Point Pressure; Qmax=Maximum urinary flow rate.

Patient characteristics according to the respective group based on prior incontinence treatment history. Age and Qmax were significantly different at baseline. Success after
first MPQ injection and completely dry rate after final MPQ injection are highest in Group Il (p=0.03 and 0.05, respectively).
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Failed Macroplastique Successful No UDI-6 Q3, no
(n=56) Macroplastique reoperation p
(n=45) (n=5)

Age, years (range) 63.4+10.7 (37-85) 68.1+9.9 (46-92) 64.8+9.6 (57-78) 0.1203
BMI 28.5¢7.3 26.9+4.8 27.8+5.0 0.8449
Pregnancy 2.8+1.4 2.7+1.2 2.0+£1.6 0.5333
Parity 2.4£1.2 2.3¢1.2 2.0+1.4 0.9090
Hysterectomy

No 11 (20%) 7 (16%) 1 (20%) 0.9142

Yes 45 (80%) 38 (84%) 4 (80%)
HRT

No 27 (48%) 25 (56%) 3 (60%) 0.7146

Yes 29 (52%) 20 (44%) 2 (40%)
uDI6 Q3 (0-3) 2.7£0.5 2.610.7 2.3+1.5 0.8973
QoL Score (0-10) 8.3+2.2 7.3x2.5 9.8+0.5 0.0412
Retention after 1 MPQ 19 (34%) 24 (53%) 2 (40%) 0.1383
Retention after 2 MPQ 10 (43%) 5 (56%) - 0.6989
Retention after final MPQ 20 (36%) 26 (58%) 2 (40%) 0.0796
Volume voided 272.9+155.8 197.6+124.3 281.8+119.0 0.4148
Post-void residual 29.8+70.0 7.8£21.4 11.3+22.5 0.0968
Median VLPP, cm H,0 55 60 40 0.9884
Mean VLPP (range) 60.1+30.2 (17-160) 60.0:31.0 (16-140) ~ 64.0+48.7.(32120) 799
VLPP <60, cm H,0 23 (55%) 13 (46%) 2 (67%) 0.7174
VLPP =60, cm H,0 19 (45%) 15 (54%) 1 (33%)
Qmax, mL/sec (range) 15.4+8.4 (4.2-50) 17.7+8.7 (3-41) 17.2+8.0 (10-30) 0.3276
Pdet Qmax, cm H,0 (range) 15.6+11.6 (0-45) 13.0£9.8 (0-40) 7.6£2.5 (5-10) 0.3407
Number of injections

1 32 (57%) 34 (76%) 5 (100%) 0.0705

2 19 (34%) 11 (24%) 0 (0%)

3 5 (9%) 0 (0%) 0 (0%)

UDI-6 Q3=UDI-6 Question 3; QoL=Quality of Life; VLPP=Valsalva Leak Point Pressure; @max=Maximum urinary flow rate; Pdet Qmax=Detrusor pressure at Qmax

Details an analysis of factors predicting success in patients receiving MPQ. Retention after first MPQ injection and number of injections approach significance. Baseline QoL
score is highest (worst) in those without UDI-6 Question 3 after MPQ injection but also with no reinjection to indicate failure.
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nificance in predicting success at last follow-up
(p=0.07). Pre-operative urodynamic values did not
show a significant relationship with MPQ success,
including VLPP, which was also not associated
with UDI-6 Question 3 scores when ranked from
0-3 (p=0.54). The pre-injection UDI-6 Question 3
scores were not different between the success and
failure groups, arguing against the possibility that
ISD severity influenced our MPQ outcomes. QoL
scores at baseline were significantly lower in the
success group. Five patients with missing UDI-6
Question 3 score but all other complete data were
separated from this analysis (Table-2).

Table-3 illustrates the differences in UDI-6
and QoL scores with each group from pre-injection
to last follow-up. A statistically significant impro-
vement was observed with Groups I and II in total
UDI-6 score. Groups I and II also reported signifi-
cant improvement in UDI-6 Question 2 (urgency).
Each group experienced significant improvement
in UDI-6 Question 3 score (stress). Only Group
I experienced significant improvement in UDI-
6 Question 5 (ability to empty), although Group
II approached significance (p=0.07). QoL scores
were significantly improved over baseline in all
groups. Of 19 women with low baseline UDI-6

Table 3 - Changes in UDI-6 and QoL questionnaire responses by prior incontinence treatment history.

Pre-MPQ Last FU Mean difference
Mean Mean (95% CI) p

UDI-6 Total Score (0-36)

Naive 17 10.5+4.2 6.6+4.2 -3.4 (-5.5,-1.3) 0.0030

Prior surgery 41 11.9+3.3 8.2+4.7 -3.7 (-5.2,-2.3) <0.0001

Prior collagensurgery 10 8.9+25 6.3£4.5 -2.0 (-6.2,2.2) 0.3048
UDI-6 Q2 UUI (0-3)

Naive 20 2.0+1.2 1.1£1.1 -0.6 (-1.2,0.01) 0.0535

Prior surgery 48 2.4+0.9 1.8+1.1 -0.6 (-0.9, -0.3) 0.0008

Prior collagenzsurgery 13 2.4+0.9 1.6+1.2 -0.3 (-1.1,0.5) 0.4156
UDI-6 @3 SUI (0-3)

Naive 22 2.8+04 1.9+1.0 -0.8 (-1.3,-0.4) 0.0010

Prior surgery 49 2.6:0.7 1.7£1.0 -0.9 (-1.2,-0.6) <0.0001

Prior collagentsurgery 14 2.4+0.6 1.2£1.0 -0.9 (-1.6, -0.3) 0.0094
UDI-6 Q5 Empty (0-3)

Naive 20 0.8+1.2 0.30.7 -0.5 (-0.9, 0.02) 0.0583

Prior surgery 45 1.0+1.1 0.7£1.0 -0.3 (-0.6, 0.03) 0.0702

Prior collagensurgery 14 0.6+0.9 0.7£0.9 0.2 (-0.5,0.9) 0.5328
Quality of Life Score (0-10)

Naive 14 7125 4.4+3.2 -2.1(-3.8,-0.3) 0.0256

Prior surgery 45 8.6+2.0 4.6+3.4 -3.9 (-4.9, -2.9) <0.0001

Prior collagen£surgery 12 6.5£2.6 3.9+2.8 -2.0 (-4.1,0.1) 0.0580

UDI-6=Urogenital Distress Inventory; QoL=Quality of Life questionnaire; FU=Follow-Up; UUI=Urge Urinary Incontinence; Q=Question; SUI=Stress Urinary Incontinence

994



IBJU | MACROPLASTIQUE FOR STRESS INCONTINENCE IN WOMEN

Question 2 scores of 0-1, only 6 reported increa-
ses in score over time after MPQ, indicating a low
incidence of de novo urgency/urge incontinence
symptomatology.

Women with a symmetric distribution of
MPQ at last follow-up had higher rates of both
completely dry/cure (18% of symmetric vs. 6% of
asymmetric) and success (48% of symmetric vs.
33% of asymmetric), although these differences
were not statistically significant (p=0.22 and 0.19,
respectively). Symmetry was not associated with
post-injection UDI-6 Question 3 or QoL scores.
After controlling for time since last MPQ injec-
tion and total number of injections, no association
between volume and success was found (p=0.83).

In the “prior surgery” group (n=61), 13 had
prior prolapse repair alone, including sacrocolpo-
pexy (3), anterior vaginal wall suspension (4) and
anterior-posterior repair (4). Of the 48 who had
prior incontinence surgery, 17 had an autologous
fascial sling and 31 a sub-urethral synthetic sling
release. No difference was noted in retention rate
immediately post-MPQ injection (42% in both
groups), or in success rate (41% after sling place-
ment, 39% after sling release).

Among the 56 failures (defined as those
that did not meet criteria for “success”), 32 failed
after 1 injection, 20 after 2 injections, and 4 after

3 injections. Ten of fifty-six failures proceeded to
autologous sling (8) or artificial urinary sphincter
(AUS) placement (2) at a mean follow-up interval
of 8 months after the last MPQ injection. Four of
these 10 patients proceeded to autologous sling
after the first injection, while the remaining six
patients had two or three injections before sling
or AUS insertion. Kaplan-Meier survival analy-
sis based on failure criteria revealed a gradual
decline in questionnaire scores over years and a
latency in time to receiving fascial sling/AUS af-
ter injection (Figure-2).

DISCUSSION

Our study examined the outcome of MPQ
injection using subjective and objective outco-
me measures with a success rate of 45% after the
last MPQ injection at a median of 20 months, and
with minor variance amongst our 3 MPQ indica-
tion subgroups. In a subset of women with longer
follow-up at 3 and 5 years, the success rates re-
mained comparable.

Success rates for MPQ at different time pe-
riods are variable in the literature (Table-4) and
differ based on definition of success and the tools
to define outcomes. A meta-analysis by Ghoniem
and Miller reported a success rate of 64% at 18

Figure 2 - The red line represents the 10 patients who proceeded to Sling/AUS after last MPQ injection. The remaining three

lines represent the entire cohort.
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Table 4 - Success Rates in the Literature.

. Method of Determining Follow-Up Dry Rate Improvement
ST ST Success N (months) (%) Rate (%)
Ghoniem et Randomized, Stamey Grade 122 12 36.9 615
al. (1) single-blind
:h(();)lem et Case Series Stamey Grade 67 24 67 84
Ghoniem and . . .
Miller (13) Meta-Analysis Variable Variable >18 36 64
Harriss et al. .
(20) Case Series Self-Report 40 36 40 18
?g?')‘er etal. RCT* Self-Report 22 12 n/a 60
fz'gt)t' etal. Case Series  Voiding Diary/Stress Test 24 12 42 42
Eag)'ey etal. Case Series Self-Report 56 19 20 59
Rosenfeld et Case Series Questionnaires/Self- 59 9 19 75
al. (4) Report
Serati et al. Prospective Questionnaires/Stress
(19) Cohort Test 8 36 4 49
Tamanini et Prospective . .
al. (3) Cohort Urodynamic Testing 15 60 40 33
Zullo et al. Prospective - .
(14) Cohort Voiding Diary/Stress Test 61 60 18 39

*RCT=Randomized Controlled Trial

months, although the analyzed reports used diffe-
rent methods of determining outcomes (13). Lon-
ger-term findings have been reported by Tamani-
ni and colleagues who used post-operative VLPP
to establish a cure/improvement rate of 73% in
15 women followed for 60 months (3). Zullo and
colleagues reported on a series of 61 women with
a success rate of 57% at a follow-up point of 60
months (14), with success defined as cure or im-
provement in voiding symptoms (measured with
voiding diary and cough stress test).

Group III had the highest completely dry/
cure rate (29%) and overall success rate (65%) af-

ter final MPQ injection, despite the latter value not
reaching statistical significance. This experience
parallels that of Gumus and colleagues, whose re-
port compared MPQ outcomes using [-QOL, 11Q-7,
and UDI-6 questionnaires in 35 women with and
without history of anti-incontinence procedu-
res (15). This group also found that at a median
follow-up of 58 months, women receiving MPQ
after failed prior SUI surgery were more satisfied
with the outcome of MPQ injection.

Factors predicting success after MPQ in-
jection were studied. First, a repeat MPQ injec-
tion led to a nearly 25% increase in success over
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time. Second, transient post-operative retention,
although not statistically significant, was consi-
derably higher in the success group (58%) than
in the failure group (36%). Post-operative urina-
ry retention is reportedly found in approximately
6-32% of women receiving MPQ injection (13),
while the rate in our series was 45% after final in-
jection. Third, we analyzed volume and configu-
ration of MPQ by 3DUS, a technology employed
in different specialties that is well suited to image
the vaginal space (16, 17). However, its use as a
follow-up tool after MPQ injection has only re-
cently been described and therefore, its role as
an outcome predictor has not been fully evalu-
ated yet. A prior study of Collagen injection at
our institution in 46 women with a mean follow-
-up of 14 months who were evaluated with 3DUS
4-12 weeks after injection found a correlation be-
tween a positive clinical outcome and a symme-
trical/circumferential configuration of Collagen
(12). These results have since been corroborated
by Radley and colleagues who reported that in 9
women followed for 19 months after MPQ injec-
tion, a good clinical outcome was seen with MPQ
completely surrounding the urethra compared to
a poor outcome in 3 women with incomplete ure-
thral encirclement (18).

Although not studied in our series, Serati
and colleagues found that increased surgeon’s skill
and lack of prior radical pelvic surgery significantly
correlated with success in 85 women injected with
MPQ and followed for 3 years (19). Notable differen-
ces with the present study include the lack of 3DUS
data as well as the decision to not offer reinjection
should patients require further anti-incontinence
treatment after the first MPQ injection.

Strengths of our study included several ISD
groups based on prior SUI treatment history, a rela-
tively large sample size, and a mid-term follow-up
including SUI self-reporting and validated questio-
nnaires. In addition, this study utilized 3DUS as an
objective outcome measure. Our efforts to reach all
participants over the phone to optimize our long-
-term results and limit our loss to follow-up data
were met with limitations, as in any real-life practi-
ce study. Slight differences across our three groups
at baseline could also have had an impact as they
varied in age and Q-max.
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CONCLUSIONS

MPQ resulted in improved UDI-6 scores,
QoL scores, and self-reported continence as both
a primary and secondary treatment option in wo-
men with SUI secondary to ISD. MPQ may be par-
ticularly valuable in those with more extensive
prior anti-incontinence treatments. Factors that
could predict success such as repeat MPQ injec-
tion, immediate post-MPQ retention, and injec-
tion configuration/volume by 3DUS will have to
be tested over longer term follow-up.

ABBREVIATIONS

MPQ = Macroplastique

SUI = Stress Urinary Incontinence

ISD = Intrinsic Sphincter Deficiency
3DUS = Three-Dimensional Ultrasound
UDI = Urogenital Distress Inventory
QoL = Quality of Life

VLPP = Valsalva Leak Point Pressure
AUS = Artificial Urinary Sphincter
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ABSTRACT

Objective: To compare the intermediate-term follow-up results of laparoscopic pecto-
pexy and vaginal sacrospinous fixation procedures.

Materials and Methods: Forty-three women who had vaginal sacrospinous
fixations(SSF) using Dr. Aksakal’s Desta suture carrier and 36 women who had lapa-
roscopic pectopexies were re-examined 7 to 43 months after surgery. The PISQ-12 and
P-QOL questionnaires were answered by all of the women.

Results: The apical descensus relapse rates did not differ between the groups (14% in
the SSF vs. 11.1% in the pectopexy group). The de novo cystocele rates were higher
in the SSF group (25.6% in the SSF vs. 8.3% in the pectopexy group). There were
no significant differences in the de novo rectocele numbers between the groups. The
treatment satisfaction rates were high in both groups (93% in the SSF vs. 91.7% in the
pectopexy group), which was not statistically significant. Moreover, the postoperative
de novo urge and stress urinary incontinence rates did not differ; however, the postop-
erative sexual function scores (PISQ-12) (36.86+3.15 in the SSF group vs. 38.21+5.69
in the pectopexy group) were better in the pectopexy group. The general P-QOL scores
were not significantly different between the surgery groups.

Conclusion: The vaginal sacrospinous fixation maintains its value in prolapse surgery
with the increasing importance of native tissue repair. The new laparoscopic pectopexy
technique has comparable positive follow-up results with the conventional sacrospi-
nous fixation procedure.
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INTRODUCTION

A pelvic organ prolapse (POP) is defined
as a herniation of the pelvic organs to or beyond
the vaginal walls, and can significantly affect a
woman’s daily activities and sexuality. The surgi-
cal approaches to the POP treatment vary, inclu-
ding vaginal, open abdominal, laparoscopic, and
robotic methods. The decision regarding the surgi-

cal route depends on the surgeon’s experience, the
need for repairing other pelvic organ defects, and
the coexistence of urinary incontinence.

In 2016, the US Food and Drug Adminis-
tration (FDA) reclassified the use of surgical mesh
for transvaginal POP surgery as a class 3 proce-
dure (i.e., high risk) (1). Since this FDA reclassifi-
cation, native tissue repair in vaginal surgery and
laparoscopic procedures has been gaining more
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importance. In vaginal surgery, native tissue repair
eliminates the mesh-related complications, such as
mesh erosion and infection. This is particularly im-
portant for women at a high risk of mesh erosion
(e.g., women who smoke, are immunosuppressed,
or have uncontrolled diabetes mellitus).

With the promising advantages of lapa-
roscopic surgery, such as shorter hospitalization,
shorter recovery time, less postoperative pain,
early mobilization, and fewer scars (2), minimal
invasive surgery for POP treatment has become
more significant. In 1993, Joshi VM. described a
new technique for uterine suspension to pectineal
ligament bilaterally with mersile tape through a
Cherney incision (3). In 2010, Banerjee and Noe
described a laparoscopic pectopexy operation for
obese patients using the iliopectineal ligament for
the vaginal vault or cervical stump suspension (4).
To our best knowledge, we have yet to find litera-
ture in the area of postoperative results comparing
laparoscopic pectopexy (LPP) and vaginal sacros-
pinous fixation procedures (VSSF). In the present
study, we aimed to compare the intermediate-term
outcomes of the pectopexy technique and conven-
tional sacrospinous fixation in our clinic.

MATERIALS AND METHODS

This retrospective observational study was
based on the postoperative results of women who
had undergone uterovaginal or vaginal vault pro-
lapse surgery. Forty-three women who had VSSF
and 36 women who had LPP between January
2014 and June 2018 at the S.B.U Kocaeli Derince
Education and Research Hospital Obstetrics and
Gynecology Clinics were gynecologically re-eva-
luated between 15 June and 30 December 2018.

Preoperatively, all of the patients provided
urogynecological histories and underwent routine
physical examinations, cough stress tests, perineal
ultrasonography, and Bonney tests. The POP (api-
cal, anterior and posterior wall prolapsus) was sta-
ged according to the Pelvic Organ Prolapse Quan-
tification (POP-Q) system. Those patients with
stage 2 or greater uterovaginal/vaginal cuff pro-
lapses according to the POP-Q system underwent
surgery (vaginally or laparoscopically) were inclu-
ded in the study. Patients with stage 2 uterine /

vaginal cuff prolapsus were recommended to have
surgery if they had complaints of bulging symp-
toms. Young women with fertility desire and who
had had hysteropexy procedures were not inclu-
ded in the study. Women who had had surgery
for malignancy suspicion or pelvic inflammatory
disease were not included in the study. Those pa-
tients with stress urinary incontinence and positi-
ve cough stress tests underwent anti-incontinence
surgery (transobturator tape or tension free vagi-
nal tape) along with the POP surgery. The hospi-
tal database was evaluated for any perioperative
and postoperative complication records. All of the
methods and definitions used in the study con-
formed with the standards recommended by the
International Urogynecological Association and
the International Continence Society (5). Ethical
approval for this study was obtained from the
S.B.U Kocaeli Derince Training and Research Hos-
pital Management and Training Commission. The
clinical trials registration ID is NCT03663959.

All of the patients received telephone calls
and those patients that could be reached at phone
were invited for a gynecological re-examination.
All but one patient in the vaginal surgery group
came in for a gynecological check. All patients
gave written informed consent for the scientific
use of their evaluation results, operation videos
and images in this study. We conducted a telepho-
ne interview with the one patient not agreeing to
come for the check, and we learned that she had
had a relapse 6 months after the operation and
she was unsatisfied with the surgery. In the pos-
toperative re-evaluation between 15 June and 30
December 2018, all of the women were examined
in the lithotomy position for apical, anterior, and
posterior compartment descensus. Stage 2 or gre-
ater apical descensus or a cystocele or rectocele
according to the POP-Q system were accepted as
postoperative relapses. All of the patients answe-
red the Pelvic Organ Prolapse / Urinary Inconti-
nence Sexual Questionnaire (PISQ-12) and the
Prolapse Quality of Life (P-QOL) questionnaire.
The Turkish validations of the PISQ-12 and P-QOL
were conducted by Cam et al. (6, 7). The PISQ-12
is a self-administered questionnaire that evaluates
the sexual function of women with pelvic organ
prolapse or urinary incontinence. Higher scores
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show good sexual functioning of women. The P-
-QOL evaluates the impact of the urogenital pro-
lapsus on the quality of life in women. A high
total score indicates a worsening of quality of life
of women with pelvic organ prolapsus.

All of the women were asked about de
novo urge urinary incontinence and de novo
stress urinary incontinence. In addition, each
patient’s satisfaction with the surgery was asked
and recorded.

The vaginal surgery group underwent a
right sacrospinous fixation using Dr. Aksakal’s
Desta suture carrier (Figure-1) with two perma-
nent sutures, which combined the sacrospinous
ligament and vaginal cuff fascia. The Desta sutu-
re carrier was developed for deep pelvic surgery,

Figure 1 - Dr. Aksakal's Desta suture carrier.

and the suture depth can be easily adjusted. After
the vaginal hysterectomy, under the vaginal cuff
mucosa, we created a tunnel through the spinous
process with a straight tool. After passing the rec-
tovaginal pillars, the perirectal space was entered,
and the ischial spine was palpated. With the help
of an index finger placed on the spinous process,
we placed two permanent sutures 1.5-2 cm medial
onto the spinous process on the sacrospinous liga-
ment and iliococcygeus muscle complex using the
Desta suture carrier. Next, the permanent sutures
were combined with the pubocervicovaginal and
rectovaginal fascia under the vaginal cuff muco-
sa. Those patients with stress urinary incontinence
underwent transobturator tape or tension free va-

ginal tape procedures. Those patients with lateral
defect cystoceles underwent paravaginal repairs
that were performed using late absorbable sutures
that combined the arcus tendineus fasciae pelvis
and pubocervi covaginal fascia.

In vaginal surgery, in stage 2 and over
apical prolapsus there is a great endopelvic fas-
cia defect that cause prolapsus not only in api-
cal compartment but also in the anterior and
posterior compartments. If there is Stage 2 and
over cystocele or rectocele according to the
POP-Q we add anterior or posterior colporra-
phies to the operation.

The laparoscopy group underwent pecto-
colpopexy procedure. After entering into the ab-
dominal cavity with 10mm (EndoEthicon) and 5
mm trocars, sufficient intraabdominal pressure (14
mm Hg) was achieved. First, the peritoneal layer
above and lateral to the bladder was opened pa-
rallel to the round ligament toward the pelvic side
wall on the right side. Then, with the guidance of
the obliterated umbilical artery, lateral to the obli-
terated umbilical artery and medial to the external
iliac vein, the iliopectineal ligament was located.
At this point, a segment of approximately 3-4 cm2
was formed, exposing the iliopectineal (Cooper’s)
ligament. In this area, behind the obliterated um-
bilical artery, the obturator nerve could be seen.
The same area on the left side was prepared using
the same steps. Then, the anterior part of the vagi-
nal cuff was prepared for the mesh fixation. Bila-
terally, the ends of a polypropylene monofilament
mesh (1.5 x 15 cm) were fixed to the iliopectineal
ligament with nonabsorbable polypropylene or
polyester sutures (Prolene € Ethibond Excel; Ethi-
con, Somerville, NJ, USA) (Figure-2). The vaginal
cuff was elevated to the POP-Q level 0-1 with the
help of a vaginal sponge, and the mesh was fixed
anteriorly to the vaginal cuff with nonabsorbable
polypropylene sutures. Finally, the mesh was em-
bedded under the peritoneum with a continuous
monofilament absorbable suture (Vicryl; Ethicon,
Johnson & Johnson, Bridgewater, NJ, USA).

In L / S pectopexy surgery, after apical
suspension we evaluate anterior and posterior va-
ginal walls. If there is Stage 2 and over cystocele
or rectocele according to the POP-Q, we add ante-
rior or posterior colporraphies to the operation.
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Figure 2 - The mesh is fixated to the bilateral ileopectineal
ligaments and anterior part of the vaginal cuff.

Statistics

The sample size calculation was done with
the G Power 3.1 software. For the comparison of
the categorical variables between the groups, with
the significance level of a:0.05, the effect size 0.5
and the statistical power of 0.80, the required total
sample size was 52.

The IBM SPSS Statistics for Windows ver-
sion 21.0. (IBM Corp., Armonk, NY, USA) was used
for the statistical analysis. The continuous varia-

bles were expressed as the mean+standard devia-
tion, and the categorical variables were expressed
as the number and percentage. The Mann-Whitney
U test and independent sample t-tests were used to
compare the quantitative variables, while the chi-
-squared test and Fischer’s exact test were used to
compare the categorical variables. The statistical
significance was defined as p <0.05.

RESULTS

Forty-three patients underwent VSSFs, and
36 patients underwent LPPs. Forty patients in the
vaginal surgery group and 18 patients in the la-
paroscopic surgery group underwent hysterecto-
mies (vaginal hysterectomy or total laparoscopic
hysterectomy). Of the 79 patients, 21 patients had
vaginal vault prolapses (three in the vaginal sur-
gery group and eighteen in the laparoscopy group)
(Table-1). Thirteen patients in the vaginal surgery
group and three patients in the laparoscopy group
underwent concomitant anti-incontinence surgery.

The mean ages of the patients were
58.95+8.33 and 60.03+9.05 in the vaginal surgery
and laparoscopy group respectively, which was
not statistically significant. The number of births
of the patients in the surgery groups was not di-
fferent. There were no significant differences in
the duration of the follow-up period between the

Table 1 - Surgical procedures performed in the vaginal and laparoscopic surgery groups.

Procedure Vaginal Sacrospinous Fixation group (n: 43) Laparoscopic Pectopexy Group (n: 36)
Vaginal Hysterectomy 40 (93%) -
Sacrospinous fixation 43 (100%) -
Anterior colporrhaphy 28 (65.1%) 2 (5.6%)
Posterior colporrhaphy 23 (53.5%) 2 (5.6%)
Salphenjectomy 8 (18.6%) -
Perineoplasty 17 (39.5%) 2 (5.6%)
Transobturator tape 11 (25.6%) 3(8.3%)
Tension free vaginal tape 2 (4.7%) -
Paravaginal repair 10 (23.3) 5(13.9%)
Laparoscopic hysterectomy 18 (50%)
Laparoscopic pectocolpopexy 36 (100%)

Bilateral salphingoopherectomy

21 (58.3%)
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Table 2 - Patient characteristics and previous pelvic surgery histories in the vaginal and laparoscopic surgery groups.

Parameter Vaginal Sacrospinous fixation ~ Laparoscopic Pectopexy group (n: 36) p
group (n: 43)

Age (years) 58.95+8.33 60.03+9.05 0.585a

Mean body mass index (kg / m?) 28.98+3.48 29.51£3.29 0.492a

Parity 4.02+2.01 3.72+1.75 0.613b

Follow-up (month) 17.09+£10.29 13.06+6.35 0.165b

History of pelvic surgery, n (%) 5(11.6%) 21 (58.3%) 0.000c

Abdominal hysterectomy + 2 11

bilateral salpingoophorectomy

Abdominal hysterectomy 1 1

Vaginal Hysterectomy - 6

Tubal ligation 1 1

Tubal ligation + unilateral 1 -

salpingoophorectomy

Cesarean section - 2

Sacrocolpopexy - 2

Sacrospinous fixation -

#Independent samples t-test; ®Mann-Whitney U test; ¢ Pearson Chi-squared test

Table 3 - Complications related to surgery groups.

Vaginal sacrospinous fixation group (n: 43)

Laparoscopic pectopexy group (n: 36)

Ureteral kinging (n) 1
Bladder injury (n)

Mesh erosion (n)

surgery groups. The vaginal surgery patients were
examined 7 to 43 (min-max) months after the sur-
gery with a mean of 17.09+10.29 months, and the
laparoscopic surgery patients were examined 7 to
30 (min-max) months after surgery with a mean
of 13.06+6.35. Three patients in the laparoscopy
group had repeat surgery because of a recurrent
prolapse; two of them had SCP and 1 had previou-
sly had VSSF (Table-2).

The patient’s hospital records were evalu-
ated for perioperative and postoperative compli-
cations. One patient had ureteral kinking in the
vaginal surgery group. She underwent ureteral ca-

theterizations four times postoperatively, and she
is now in urology follow-up. One patient in the
laparoscopy group had a bladder injury. Another
patient in the laparoscopy group had mesh erosion
at the vaginal apex, which was surgically extrac-
ted. The woman with mesh erosion was 50 years
old, she had had a vaginal hysterectomy two ye-
ars earlier and a laparoscopic sacrocolpopexy one
year earlier (Table-3).

There were six apical descensus relapse
cases in the vaginal surgery group and four cases
in the laparoscopy group, although these numbers
were of no statistical significance. The number of
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women with de novo central or lateral defect cys-
toceles in the vaginal surgery group was signifi-
cantly higher than the number of women in the
laparoscopy group (Table-4). Those women who
underwent VSSFs had more de novo cystoceles
than the women who underwent the LPPs. Moreo-
ver, there was no significant difference in the de
novo rectocele numbers between the vaginal and
laparoscopic surgery groups. The treatment satis-
faction rates were high in both groups (93% in
the vaginal surgery and 91.7% in the laparoscopy
groups), but this was not statistically significant.

There was no difference between the posto-
perative de novo urge and stress urinary incontinen-
ce rates in the VSSF and LPP groups (Table-4).

The postoperative PISQ-12 scores of the
women in the laparoscopy group were significan-
tly higher than those of the women in the vagi-
nal surgery group (Table-5), which means that the
postoperative sexual function scores were better
in the laparoscopy group. The general scores of

Table 4 - Follow-up results.

the P-QOL questionnaire were not significantly
different between the surgery groups. However,
there were differences in the general health per-
ceptions, role limitations, and emotion domains
between the groups (Table-5).

DISCUSSION

We found that the LPPs and VSSFs were
equally effective in the treatment of the uterova-
ginal |/ vaginal vault prolapses. The apical des-
census relapse rates and patient satisfaction rates
were not different.

When the abdominal sacrocolpopexy(ASC)
and vaginal surgery results for the apical vaginal
prolapsus were compared, the ASC showed better
objective anatomic outcomes (8, 9). In addition,
the ASC provided better recurrent prolapse rates
for 1-2 years and also better objective failure and
repeat surgery rates for 2-4 years when compared
to the vaginal surgery (10). Although good anato-

Vaginal sacrospinous fixation ~ Laparoscopic pectopexy group p
group

Number of patients 43 36
Apical descensus relapse
(number of patients / all 6 (14%) 4 (11.1%) 0.748¢
patients)
De novo central or lateral
defect cystocele (number of 11 (25.6%) 3 (8.3%) 0.046°
patients / all patients)
De novo rectocele (number of 0 0 §
patients / all patients) 2 (4.7%) 2(5:6%) 1.000
pe noyo stress urinary 1(2.3%) 2 (5.6%) 0.589¢
incontinence
De novo urge incontinence 3 (7%) 0 (0%) 0.246¢
Satisfied with surgery (number 40 (93%) 33 (91.7) 1.000¢

of patients / all patients)

°Pearson Chi-squared test; °Fisher's exact test
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Table 5 - Comparison of the Pelvic Organ Prolapse / Urinary Incontinence Sexual Questionnaire (PISQ-12) and Prolapse

Quality of Life (P-QOL) scores between the surgery groups.

Vaginal sacrospinous fixation ~ Laparoscopic pectopexy group p
group
PISQ-12 score (mean+SD) 36.86+3.15 38.215.69 0.029°
GHP (mean=SD) 3.93+4.58 4.83+3.33 0.048°
PI (mean=SD) 3.09+2.56 2.33+1.76 0.304°
RL (mean+SD) 0.09+0.61 0.28+0.70 0.031°
PL (mean+SD) 0.14:0.64 0.28+0.61 0.059°
SL (mean+SD) 0.14:0.64 0.14:0.54 0.830°
PR (mean+SD) 0.51+1.05 0.83+1.27 0.183°
EM (mean+SD) 0.14+0.91 0.58+1.02 0.000°
SE (mean+SD) 0.09:0.48 0.110.32 0.303°
SM (mean=SD) 0.12+0.62 0.110.39 0.521°
GS (mean+SD) 8.49+10.82 9.61+6.99 0.088°

GHP = general health perceptions; Pl = prolapse impact; RL = role limitations; PL = physical limitations; SL = social limitations; PR = personal relationships; EM =

emotions; SE = sleep / energy; SM = severity measures; GS = general score

® Mann-Whitney U test

mical and functional results related to sacrocolpe-
xy procedures were reported, new surgical moda-
lities are being applied to more patients every day.
Technical difficulties related to the sacrocolpope-
Xy can be seen as due to the difficult surgical field
at the ventral site of the sacrum, with a related in-
jury risk to the presacral veins, sacral arteries, and
hypogastric nerves. The mesh is usually fixated to
the sacral longitudinal ligament, and problems re-
lated to the mesh exposure, such as erosion, ileus,
and osteomyelitis can be seen (11). Additionally,
the decrease in the pelvic space can cause de novo
constipation (12).

Pectopexy is an alternative technique to
sacropexy, which has certain advantages such as
the technique is easy to learn, has a shorter opera-
tive time, and has similar positive results (4). Noe
et al. compared the postoperative and intermedia-
te-term follow-up results between 44 pectopexy
and 41 sacropexy patients. They reported that the
apical descensus relapse rates and de novo recto-
cele rates were no different. In addition, the lapa-
roscopic pectopexy group had lower lateral defect
cystocele and de novo constipation rates (12). Mo-

reover, they noticed that the pectopexy had a pro-
tective effect on the anterior lateral compartments
(12). Although during L / S pectopexy operations
vaginal apex is suspended upwards and anteriorly,
and the body’s center of gravity deviated to the
posterior, postoperative de novo rectocele rates
were no different between pectopexy and sacrope-
xy patients. Similarly in the present study, althou-
gh the vaginal surgery group had more posterior
colporrhaphy operations, de novo rectocele rates
were no different between VSSF and LPP groups.
Moreover in the present study although the vagi-
nal surgery group had more anterior colporrhaphy
operations, we found higher de novo cystocele
rates in the vaginal sacrospinous fixation group
when compared to the pectopexy group. This
could be explained by the fact that the vaginal
axis in the VSSF group deviated to the right and
posterior, and the body’s center of gravity devia-
ted to the anterior, resulting in more weight on the
anterior compartment.

It is reported that using mesh in the surgi-
cal treatment of cystocele and POP might worsen
the sexual function of women in the dyspareunia
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and behaviour domains (13, 14). Besides, in the
study by Vitale et. al., women with severe cystoce-
le were treated with biocompatible porcine dermis
graft and they reported a significant improvement
in the QoL and sexual function scores 12 months
after surgery (14). In our study, the postoperative
sexual function of the women in the laparoscopy
group was better than that in the vaginal surgery
group. This could be related to the scar formation
in the vagina after vaginal surgery, vaginal axis
deviation to the right and posterior because of
unilateral SSF and related sexual problems. Here-
of Vitale et. al. evaluated the efficacy and effect of
bilateral sacrospinous fixation on QoL and sexu-
ality of women with recurrent vaginal vault pro-
lapse, and they showed a significant improvement
in the QoL and sexuality scores (15).

In the current study, we found high pa-
tient satisfaction rates (93% in the vaginal sur-
gery group and 91.7% in the laparoscopy group).
The general quality of life scores were no diffe-
rent, and they could be accepted as good in both
groups, which is compatible with the high patient
satisfaction rates. Similarly, Tahao lu et al. showed
significant improvement in the P-QOL scores pre
and postoperatively in the laparoscopic pectopexy
group (16). Kale et al. evaluated the short-term ou-
tcomes of initial experience with pectopexy surge-
ries, they reported successful intraoperative and
6. month postoperative results (17). In the present
study, although fewer patients in the pectopexy
group underwent anti-incontinence surgery, the
de novo urge and stress urinary incontinence rates
were not different between the groups. This could
be attributed to the protective effect of the pecto-
pexy on the anterior lateral compartments (12).

The small number of cases, short term
follow-up period and the retrospective design are
the major limitations of this study. Since pecto-
pexy procedure has been widely performed in the
world since 2010, studies reporting long term re-
sults of pectopexy operation with more patients
will be published in the following years. Besides
VSSF group had more hysterectomies and col-
porrhaphy operations than LPP group. This could
be explained as our hospital is a center that pa-
tients are referred from different cities. Most of

the women who have completed her fertility and
over 45 years want to have hysterectomy becau-
se of follow-up difficulties. Another limitation is
that, unlike Noe et al. using polyvinylidenfluori-
de (PVDEF) in their original work, we used meshes
made of polypropylene, which is widely used in
sacrocolpopexy operations (12). The major streng-
ths of this study were that all of the patients (ex-
cept one, who had relapses and was interviewed
over the phone) were gynecologically re-exami-
ned postoperatively.

We believe that a pectopexy can be a
good choice for prolapse surgery. Surgeons ex-
perienced in the laparoscopy and familiar with
the pelvic anatomy can easily perform a lapa-
roscopic pectopexy. However, the vaginal sa-
crospinous fixation maintains its value in pro-
lapse surgery with the increasing importance of
native tissue repair. Overall, a pectopexy pre-
sents a new, promising, safe method for pro-
lapse surgery. Long-term multicenter follow-up
results will help both surgeons and patients to
better understand their role in prolapse surgery.
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Purpose: The 2018 American Urological Association guidelines on the Evaluation and
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Management of Testosterone Deficiency recommended that 300 ng/dL be used as the
threshold for prescribing testosterone replacement therapy (TRT). However, it is not un-
common for men to present with signs and symptoms of testosterone deficiency, despite
having testosterone levels greater than 300 ng/dL. There exists scant literature regarding
the use of hCG monotherapy for the treatment of hypogonadism in men not interested in
fertility. We sought to evaluate serum testosterone response and duration of therapy of
hCG monotherapy for men with symptoms of hypogonadism, but total testosterone levels
> 300 ng/dL.

Materials and Methods: We performed a multi-institutional retrospective case series of
men receiving hCG monotherapy for symptomatic hypogonadism. We evaluated patient
age, treatment indication, hCG dosage, past medical history, physical exam findings and
serum testosterone and gonadotropins before and after therapy. Descriptive analysis was
performed and Mann Whitney U Test was utilized for statistical analysis.

Results: Of the 20 men included in the study, treatment indications included low libido
(45%), lack of energy (50%), and erectile dysfunction (45%). Mean testosterone improved
by 49.9% from a baseline of 362 ng/dL (SD 158) to 519.8 ng/dL (SD 265.6), (p=0.006).
Median duration of therapy was 8 months (SD 5 months). Fifty percent of patients reported
symptom improvement.

Conclusions: Treatment of hypogonadal symptoms with hCG for men who have a baseline
testosterone level > 300 ng/dL appears to be safe and efficacious with no adverse events.
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INTRODUCTION in conjunction with clinical signs or symptoms
such as low energy, low libido, decreased lean

Hypogonadism is prevalent, currently  body mass, erectile dysfunction, fatigue, depres-

affecting 38% of men over the age of 45, and 7%
of men under the age of 40 (1, 2). Adult-Onset Hy-
pogonadism is defined as having low testosterone

sion, anemia and infertility (3-6). Although it is
primarily a clinical syndrome of the aging male
(3), prevalence in younger generations has incre-
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ased exponentially over the past decades, a trend
that correlates with an increase in the prevalence
of anabolic androgenic steroid use (1). It can be
associated with various acute and chronic illnes-
ses, and should be recognized and treated (7).

Despite the prevalence of hypogonadism,
there are limited treatment options. Most often,
testosterone replacement therapy (TRT) is offered
to these men (3). It can be effective in improving
sexual function, bone mineral density, muscle
strength, energy, cognition and vitality (4, 7). Ho-
wever, per the recent American Urological Asso-
ciation (AUA) guidelines, it should be reserved for
patients with testosterone deficiency, as defined as
less than 300 ng/dL (8). This recommendation was
determined based on a compromise between the
inclusion criteria testosterone (less than 350 ng/
dL) and the median testosterone levels (250 ng/dL)
of most large testosterone therapy trials over the
past decade, in part to minimize overtreatment of
patients (8).

Unfortunately, this means that the scope of
treatment with TRT can be limited, precluding tre-
atment of patients with subclinical hypogonadism
(SH), who may present with the clinical syndrome,
although baseline testosterone levels remain abo-
ve 300 ng/dL (9). Per the European Male Ageing
Study, the prevalence of SH is close to 10%, in-
creasing up to 21% in the 8th decade of life (9).
Moreover, although TRT can be efficacious, it can
be undesirable due to associated side effects and
complications, including acne, gynecomastia, tes-
ticular atrophy, male infertility and increased he-
matocrit (4, 7).

Human chorionic gonadotropin (hCG) can
be a promising alternative for these patients. This
pharmacotherapy can be self-administered subcu-
taneously on a scheduled basis. It acts as an ana-
logue of luteinizing hormone (LH), with the added
benefit of a longer half-life (1, 4). As LH would do,
hCG acts on Leydig cells, stimulating them to pro-
duce and release intratesticular testosterone (1).

Despite its promise, scant literature exists
on use of hCG as a monotherapy for patients with
suspicion of late-onset hypogonadism, whose pri-
mary indication for therapy is not fertility. The
purpose of this study was to assess the efficacy
and safety of its use in such a population. We sou-

ght to evaluate the response of serum testosterone
to hCG monotherapy as evidence of its efficacy at
various doses and therapeutic durations, as well as
its safety. We hypothesize that hCG monotherapy
will be effective at increasing serum testosterone
levels and improving symptomatology.

MATERIALS AND METHODS

This was an IRB approved retrospective
case series of 44 men (age 26-77) with symptoms
of hypogonadism treated by two Andrologists at
the University of Miami Miller School of Medicine
and the Baylor College of Medicine from February
2015 to May 2018. Of the 44, 9 men were excluded
from the study due to concurrent treatment with
TRT or Clomiphene Citrate (CC). The men who met
inclusion criteria had symptoms of hypogonadism
and were ineligible for treatment with TRT with
initial T >300 ng/dL, as this implied they did not
meet the definition of Testosterone Deficiency.
They were prescribed an average of 2000 IU hCG
weekly, which is based on the bi/tri-weekly regi-
men of 1500 IU hCG generally prescribed to men
with hypogonadotropic hypogonadism (HH) and
infertility, educated on administering it subcuta-
neously and followed up consistently with proper
documentation of follow-up testosterone (T) levels
(1). Patients were asked to schedule follow-up cli-
nic visits every 3 months, with labs taken at these
times.

On first encounter, patients were evaluated
for symptoms associated with low libido, low ener-
gy and erectile dysfunction. Patients were asked
about sex drive, exercise tolerance, insomnia and
difficulty sleeping, and weight gain. Past medi-
cal history and patient co-morbidities, as well as
management for these were considered. Patients
were then sent for lab testing, which included, tes-
tosterone (T), luteinizing hormone (LH), follicular
stimulating hormone (FSH), estradiol, hematocrit
and prostate specific antigen (PSA). Repeat T was
taken, and the mean of two samples established
baseline and informed diagnosis. The study col-
lected and evaluated all mentioned parameters,
but only follow-up T was mandated for inclusion
in study. The study also evaluated baseline charac-
teristics such as age, treatment indications, hCG
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dosage, past medical history and physical exam
findings. Dates of each patient’s treatment initia-
tion and the latest follow-up visits were recorded
to evaluate the average duration of treatment, and
patient reports of side effects, complications and
symptom improvement were recorded.

The major parameters of concern for analy-
sis were T improvement from initial to follow-up
as well as the degree of T changes as they corre-
lated to dosage and other baseline characteristics
such as LH, FSH and therapy duration. The Mann
Whitney U test was utilized to compare initial to
follow-up T, and a Multiple Linear Regression was
used to describe correlation and the significance
of correlation between dose, LH, FSH and duration
of therapy with percent change in T. All statistical
analysis was performed using Microsoft Excel.

RESULTS

The study included 20 men. Average age
was 50.3 (SD 15.6) years and ranged from 26 to
77. On past medical history, 2 of the patients had
a history of anabolic steroid use, and two had a
history of prostate cancer, one of whom was post-
-radical prostatectomy. These patients had an ave-
rage testicular volume of 14.2cc (SD 4.3), and 3
presented with varicoceles, 2 of which were grade
I and 1 of which was grade I (Table-1). Indications
for treatment were largely attributed to persistent
complaints of one or multiple of either low libido,
low energy or erectile dysfunction, but also inclu-
ded infertility and insomnia. Patients received an
average dose of 2000 IU weekly.

These men presented with an average initial
T of 361.8 ng/dL (SD 158.2), and improved to an
average follow-up T of 519.8 ng/dL (SD 265.6). Du-
ration of therapy for these men averaged 6 months,
with an average weekly hCG dose of 2000 IU. Over
this period, they experienced an average change in
T of 60%. One-tail Mann Whitney U test demonstra-
ted this improvement was significant, as the sam-
ple of T at baseline was significantly less (p<0.005)
than that of follow-up T. This corresponded with
50% of men subjectively reporting symptom im-
provement. Of the 10 men who reported symptom
improvement, only 2 had negative changes in tes-
tosterone levels, both by less than 15%.

Table 1. Summary of baseline characteristics of men
included in study.

Sample n=20
Age in years 50.3 (15.6)
Testes Volume 14.2 (4.3)
Testosterone (ng/dL) 361.8 (158.2)
No Testicular Abnormality n=17
Varicoceles n=3
Grade | n=1
Grade Il n=2
Grade Il n=0
Past Medical History
None n=6
Hyperlipidemia n=4
Anabolic Steroid Use n=2
Prostate Cancer n=2

Mean and (Standard Deviation)

After performing a multivariable adjusted
analysis, the two variables that were statistically
associated and positively correlated with percent
T changes were hCG dosage (p=0.0005) and du-
ration of therapy (p=0.03). Considering both va-
riables resulted in an R-square value of 0.62, but
this still is not a comprehensive explanation of the
variance. Patient age and pre-treatment testicular
size were not significantly associated with percent
T changes.

DISCUSSION

In our study, we retrospectively evaluated
20 men who were treated for symptoms of hy-
pogonadism with human chorionic gonadotro-
pin (hCG) monotherapy. We presented these pa-
tients in terms of their baseline characteristics,
and compared pre-treatment and post-treatment
Testosterone levels, evaluating the relationship of
treatment period testosterone changes with both
hCG dosage and duration of therapy. We found
that hCG monotherapy, over an average therapy
duration of 6 months, significantly improved tes-
tosterone levels in this cohort of men. This corres-
ponded with reports of symptom improvement in
50% of patients, with no reports of side effects or
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complications. We also found a strong relationship
between both hCG dosage and duration of therapy
with percent testosterone changes. Administration
of hCG is effective in improving intratesticular
testosterone, while preventing many of the un-
desirable side effects associated with exogenous
testosterone, including testicular atrophy and fer-
tility preservation (4, 10).

HCG’s ability to preserve spermatogenesis,
and even improve semen parameters in patients
who had been using exogenous testosterone, have
been established (10-13). Vicari et al. looked at
long term hCG treatment in 17 men with isola-
ted hypogonadotropic hypogonadism, observing
a significant increase in testicular volume, in a
time-dependent manner, and testosterone, at 15
and 24 months of treatment (13). Similarly, Ha-
bous et al. studied a cohort of 282 men with hypo-
gonadism, separating them into 3 arms - CC alone,
hCG alone and a combination of hCG and CC. 94
patients from this study received hCG monothera-
py with 5000 IU hCG twice weekly and experien-
ced statistically significant increases in T levels at
1 and 3 months (14). However, most of the above-
-mentioned studies deal with patients who desire
fertility, or desire to maintain fertility, as an ou-
tcome of treatment with hCG alone.

Our data suggests that hCG can be a safe
and efficacious treatment option for patients with
symptoms of hypogonadism who do not desire
fertility. We observed significant increases in tes-
tosterone over an average therapy duration of 6
months. We also observed that this response to
treatment was primarily positively correlated with
hCG dosage and duration of therapy and lacked
association with initial testicular size and patient
age. No side effects or complications were repor-
ted by the subjects. It should be noted that 6 men
who started hCG therapy failed to follow up after
the initial 3-month follow-up visit, and therefore
fell out of the study.

Further study is needed to investigate the
viability of hCG as a monotherapy for symp-
toms of hypogonadism. Limitations of this stu-
dy include non-randomized and retrospective
design, small sample size, lack of control group,
variability in physical exam and dosing regi-

mens between the two Andrologists, variability
in hormonal changes between patients, lack of
clinically important information to characterize
variability in the study population (such as FSH,
estradiol and LH) and analysis of follow-up labs
with potentially significant implications for sa-
fety, such as hematocrit. If repeated, studies can
consider use of a standardized patient question-
naire, such as a qQADAM questionnaire. The utili-
ty of such questionnaires may lie as an adjunct,
in establishing a quantifiable baseline clinical
presentation that can be followed thereafter.
However, it should be recognized that a thorou-
gh history and measurement of serum testos-
terone are equally important in diagnosis and
follow-up, due to the lack of specificity of avai-
lable questionnaires (15). Future studies should
observe patients prospectively, use a standardi-
zed measure to survey patient improvement and
more consistently monitor hematocrit changes
in patients on hCG monotherapy, as this could
impact treatment safety and patient eligibility.
Effect of baseline LH levels on efficacy of thera-
py may also be important to establish. Of cour-
se, although difficult, randomized studies using
control groups for comparison are necessary to
confirm the clinical and physiological signifi-
cance of this treatment regimen. Despite these
limitations, the current manuscript provides va-
luable data in proposing the efficacy and safety
of hCG monotherapy for men not meeting crite-
ria for testosterone therapy.

CONCLUSION

Our study indicated that hCG monothera-
py is a safe and efficacious treatment option for
patients with symptoms of hypogonadism who do
not desire fertility or may not have initial testos-
terone levels greater than 300 ng/dL, significantly
improving testosterone levels with no associated
reports of complications or side effects. The role
of hCG monotherapy in treating these men is pro-
mising. Future studies should evaluate changes in
hematocrit levels in these patients, as well as the
effect that baseline luteinizing hormone may play
on response to hCG monotherapy.
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ABSTRACT

Objectives: To validate an experimental non-animal model for training of vasec-
tomy reversal.

Materials and Methods: The model consisted of two artificial vas deferens, made with
silicon tubes, covered by a white resin, measuring 10 cm (length) and internal and
external diameters of 0.5 and 1.5 mm, respectively. The holder of the ducts is made
by a small box developed with polylactic acid, using a 3D print. The objective of the
invention is to simulate the surgical field of vasovasostomy, when the vas deferens
are isolated from other cord structures. For validation, it was verified the acquisition
of microsurgical skills during its use, in a capacitation course with 5 urology
residents from a Hospital of the region. Along the training sessions, it was analyzed
the time (speed) of microsurgical sutures, and quantification of the performance
using a checklist. Collected data were analyzed using de BioEstat®5.4 software.
Results: Medium time for the completion of microsurgical sutures improved
considerably during the course, and reached a plateau after the third day of training
(p=0.0365). In relation to the checklist, it was verified that during capacitation,
there was significant improvement of the scores of each participant, that reached
a plateau after the fourth day of training with the model (p=0.0035).

Conclusion: The developed model was able to allow the students that attended the
course to gain skills in microsurgery, being considered appropriate for training
vasectomy reversal.
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INTRODUCTION

Vasectomy is a safe and efficient contra-
ceptive method. Worldwide, it is estimated that
nearly 60 million men had been submitted to this
procedure (1). According to DATASUS database,
only in November 2018, 3,127 surgeries were per-
formed in public health services in Brazil (2).

Although widely accepted, men submit-
ted to vasectomy may seek reversal of fertility
due to death of children, divorces, new rela-
tionships, among other life circumstances (3). It
is estimated that 6% of vasectomized men look
for fertility reversal sometime in their lives (4).

Among possible options, vasectomy re-
versal (vavovasostomy) is considered the gold
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standard procedure, with patency and pregnancy
rates of up to 89.4% and 73.0% respectively (5).

In order to perform vasovasostomy, urolo-
gists must train skills in microsurgery, mastering the
use of optical microscope and very delicate surgical
instruments, made with cutting-edge technology
(6). Unfortunately, most Brazilian public services
lack those equipment, and an expressive quantity of
urologists finish their residences without learning
microsurgical skills, and have to spend money and
time in capacitation courses.

Some authors advocate the use of experi-
mental models for training and gaining microsur-
gical skills. Grober et al. (7) and Shurey et al. (8)
developed models of vasovasostomy training using
laboratory mice, with good results of capacitation.
However, pressure of society to lower the use of ex-
perimental animals along with restrictions for their
use by only some selected research centers are sti-
mulating the development of artificial models, that
reliably simulate in vivo surgical procedures (9).

The first artificial vasovasostomy model
was described by Li et al. in 1992 (10). It consisted
of the use of microsurgical sutures in silicon tubes.
In that time, the author used tubes with 1.5 mm of
internal diameter, higher than the human vas defe-
rens lumen, that varies from 0.4 to 0.7 mm, limiting
its importance (11).

Therefore, there is a need to produce trai-
ning models for vasovasostomy that are affordable,
that spare the use of experimental models and that
mimic efficiently human vas deferens. Such models
could be introduced to training urologists to capaci-
tate them in microsurgery, filling that formation gap.

The objective of the present study is to vali-
date an experimental non-animal model, developed
for the training of vasectomy reversal.

MATERIALS AND METHODS

Ethical aspects

The study was developed according to Hel-
sinki statements and Nuremberg Code, respecting
the rules of researches with human beings.

Model development
The training model for vasectomy rever-
sal was developed at the Experimental Surgical

Laboratory of University of the State of Para
(LCE-UEPA). Artificial vas deferens ducts were
made of translucid silicon tubes, measuring 10
cm width, with internal and external diameters
of 0.5 and 1.5 mm respectively. They were cove-
red externally with a white PVA resin film (vinil
poliacetate), allowing the simulation of all vas
deferens layers, such as lumen mucosa, and mus-
cular and adventitia layers.

The holder of the artificial ducts was made
by a small box (with base and cover) developed
with polilatic acid using a 3D printer Makerbot®.
The base has a non-slip cover, assuring adhesion
and firmness of the device during training ses-
sions. The cover has a rectangular 4.5x3.5 cm
opening, made with latex, containing two small
orifices through which the ducts are exteriorized,
with stability during realization of the sutures. Fi-
gure-1 shows the components of the experimental
model and the steps for mounting. Figure-2 shows
a vasovasostomy performed using the device.

Validation of the model

In order to validate the model, it was
analyzed the gain of skills in microsurgery du-
ring training. It was proposed a study with 5 uro-
logy residents from a reference public hospital
of the region, and none had previous experience
with microsurgery.

The participants were submitted to a ca-
pacitation workshop in microsurgery, using the
previously described model. The course consisted
of a first day of first impressions (DO), followed
by 5 training sessions, with weekly intervals (D7,
D14, D21, D28 and D35).

At DO, the residents watched a theorical
30 minutes video demonstrating basic aspects of
microscope use, positioning and operatory techni-
que, followed by practice with microsurgical sutu-
res using training plates, with 1 hour duration.

The other sessions (D7 to D35) involved
the performance of vasovasostomies using the
experimental model. In the beginning and in the
end of each session, the residents performed two
microsurgical sutures in the training plate (each
with a double semi-knot and two simple semi-
-knots), that were named pre-training, post-trai-
ning and vasovasostomy.
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Figure 1 - Training model for vasectomy reversal (A and B: model components; C and D: assembling of the components).

Figure 2 - Vasovasostomy in a training model (A: stitches applied through all duct layers; B and C: microsurgical sutures; D:
proof of a patent anastomosis).
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Also, during the training sessions, the
participants were also evaluated with a checklist
(Appendix), that assigned a score according to the
performance during surgery.

Materials and recommended technique

For the microsurgical suture in the model
it was used: microsurgical needle holder Castro-
viejo 10 cm width without rack; dissection clamp
watchmaker straight, 10 cm width; curved Castro-
viejo scissors, 10 cm width, and microspike clamp.
It was also used Nylon 8-0 suture, with two spatu-
lated1/4 0.65 cm needles. Anastomosis was made
using stereoscopic magnification by a conventio-
nal optical microscope D.F. Vasconcelos®.

Recommended vasovasostomy technique
is characterized by 4 simple equidistant sutures,
englobing all layers of the model, at 3, 6, 9 and 12
hours; interleaved with 4 sutures that spared the
lumen, allowing complete coaptation of all circu-
mference, according to the recommended techni-
que described by Benlloch et al. (12).

Statistical analysis

Analytic parameters were processed in the
software Microsoft Excel® and Word® 2013 cre-
ating tables and graphics that posteriorly were
submitted to statistical analysis using BioEstat®
5.4 software. Data were initially submitted to Sha-
piro Wilk normality test. For normal distributed
data it was used ANOVA parametric test. For those
with abnormal distribution it was used the Kruskal
Wallis non parametric test. And finally, for com-
parison, it was used the paired t-Student. Statisti-
cal significance was set at p<0.05.

RESULTS

In Figure-3 shows a graphic comparison be-
tween time of suture media of all participants, be-
tween pre-training and post-training, in all training
sessions. It is observed that the medium time for
complete suture improved considerably during the 5
days of the course, as in the end of each session.

When D7 was analyzed singly (first ca-
pacitation session, using the model) it is ob-
served an important improvement between the

Figure 3 - Medium time, in minutes, of sutures during pre
and post-training throughout all sessions.

—— Pre-training == Post-raining

10

D07 D14 D21* D28 D35

* Paired t-Student test (p=0.0365)

post-training time and respective pre-training time.
This transitory gain in skills became more consistent
along the other sessions, which is demonstrated by
the graphic showing approximation of the curves
pre- and post-training. After the third day of training
(D21), the participants reached a plateau, consolida-
ting the gain of skills in microsurgery (p=0.0365).

In Figure-4 shows the progression of skills
of residents in microsurgery, using the media results
obtained with the checklist throughout capacitation.
The analysis of the graphic shows an important

Figure 4 - Medium cheklist score throughout training
sessions.

10

Day 07 Day 14 Day 21 Day 28** Day 35

** ANOVA test one criteria (p=0.0035)
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increase of score right after session two (D14), that
remains progressive until reach a plateau on the
fourth session of training (D28), with a medium score
of 9 points (p=0.0035).

DISCUSSSION

The objective of this study was to validate
a non-animal experimental model to develop ski-
1Is in microsurgery, particularly vasectomy rever-
sal. The model simulates the surgical field, when
the ducts are isolated from other elements of the
spermatic cord.

The model in the shape of a small box is
easy to handle and storage, and can be reused se-
veral times; the used segment is severed and the
stubs are approached again. It is estimated the
model allows for 35 vasovasostomies.

The coat with a layer of PVA simulates the
different layers of the vas deferens, allowing for
different sutures (total or partial layers). Benlloch
technique was chosen since it is considered the
easiest available for urologists in initial training.

The course, with 5 training weekly ses-
sions, is similar to most microsurgery courses with
international relevance (13). Evidences show that
acquired skills is higher when there is an inter-
val between session, in comparison to consecutive
day training (14).

Literature demonstrates that direct evalua-
tion of training in experimental models (artificial
or animal) are highly reliable for microsurgery
training (15, 16). Temple et al. (17) and Grober et
al. (18) state that this kind of evaluation may be
performed using timely parameters, as well as the
use of checklists or scales.

In the present study, model validation was
checked with improvement of time spent for mi-
crosurgical sutures and the progressive increase
of score of the checklist during capacitation. We
believe that the use these two criteria allowed for
more concise result interpretation than the analy-
sis of only one parameter.

Results show a plateau of skill acquisition
at the third session of training (D21), when only
time was considered, and at the fourth session
(D28), when checklist score was considered. The-
se aspects reinforce the idea that evaluation with

detailed and specific criteria (in a checklist or sca-
le) represent more reliably the acquisition of skill
throughout training, rather than only the analysis
of time.

Analysis of time spent in this study was
a complementary evaluation of acquired skills in
microsurgery. We timed the suture time spent at
pre and post-training instead that of vasovasos-
tomy per se, based on the publication of Starkes et
al. (19). According to these authors, time is secon-
dary in the analysis of a good microsurgical anas-
tomosis; other criteria are more important, such as
correct handling of tissue, stitches applied equi-
distantly, good edge cooptation, among others. A
“fast” vasectomy reversal is not always the “best”.

Therefore, time analysis only at the mo-
ment of microsurgical knots (at pre and post-
-training) allowed for an objective interpretation:
better skills are observed with faster stitches.

The artificial model has some disadvanta-
ges: it simulates only the surgical field and does
not allow for training the other steps of vasova-
sostomy, such as identification of buds, fibrosis
section, and calibration of deferens lumen. Ano-
ther unfavorable aspect is that silicon obviously
does not present the same physical proprieties
than human vas deferens; therefore, for a good
coaptation and patency analysis, it was necessa-
ry to stabilize and align the stumps, with the aid
of the microspike clamp, and the use of a double
semi-knot at first, not necessary in real surgeries.

Our original idea when we proposed the
current study was to broaden the teaching of mi-
crosurgery for urology residents, particularly those
that work at public services with low budget. We
hope that this study encourage the development
of more realistic models for vasectomy reversal or
other microsurgical procedures in Urology, such
as varicocele correction, neophaloplasties, penile
reimplantation, among others.

Literature reinforces the use of high defi-
nition video systems, that produces image mag-
nification similar to surgical microscope, with the
advantage of being much less expensive, needing
only a camera and a TV set (20). We believe that
this kind of technology may be used along with
similar models , and that, in the future, urologists
that intend to improve their microsurgical skills
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can do so at home, with reliable simulators, wi-
thout the use of laboratory animals or the need to
go to a hospital or facility that has a microscope.

CONCLUSIONS

The developed experimental model was effi-
cient to train vasectomy reversal, allowing for skills
improvement in microsurgery.
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Appendix - Checklist used for validation of experimental model.

Checklist - Experimental model for training vasectomy reversal

1. Did the resident remained in a comfortable position with forearms and wrists support?

[ D7 | [ ]D14 | [ ]D217 | [ D28 | [ ]D35
2. Did the resident cut the suture in half for better use?
[ D7 | [ ]D14 | [ ]D217 | [ D28 | [ 1D35
3.  Did the microspike clamp was used for approaching the stubs?
[ b7 | [ ]D14 | [ D217 | [ ]D28 | [ 1D35
4. Did the resident handled correctly the microsurgical thread? (not using the needle)
[ 07 | [ D14 | [ D21 | [ ]D28 | [ D35
5.  Did the resident make some sutures with backhand?
[ |07 | [ 1D14 | [ ]D21 | [ ]D28 | [ 1035
6. Did the resident perform the 3 semi-knots?
[ |07 | [ 1D14 | [ 021 | [ ]D28 | [ 1D35
7. Did the resident perform 8 suture stitches? (4 total layer and 4 partial layer)
[ D7 | [ ]D14 | [ ]D21 | [ ]D28 | [ 1035
8. Were the stitches equidistant?
[ |07 | [ 1D14 | [ ]D21 | [ ]D28 | [ 1035
9.  Were the suture stubs satisfactory? (not too short, not too long)
[ ]D7 | [ ]D14 | [ D21 | [ D28 | [ 1D35
10. Did the needle was kept at the sponge in order to avoid its loss?
[ ]D7 | [ ID14 | [ ]D21 | [ ]D28 | [ 1D35
Onus/bonus: |
11. Did the resident lost the needle during [ ]D7 [ ]D14 [ ]D21 [ D28 [ ]D35
training? (yes = -1 point)
12. Did the needle was damaged during [ ]D7 [ ]D14 [ ]D21 [ ]D28 [ ]D35
procedure? (yes = -1 point)
13.  Did the resident use only half the suture [ ]D7 [ ]D14 [ ]D21 [ D28 [ ]D35
thread? (yes = +1 point)
14. Did the vasovasostomy was patent? (yes= [ ]Db7 [ ]D14 [ 1b21 [ ]D28 [ ]D35
+1 point)
Total score:
[ 107 [ D14 [ oA [ ]D28 [ D35

1019




“HW‘ EDITORIAL COMMENT Vol. 45 (5): 1020-1021, September - October, 2019
‘ doi: 10.1590/51677-5538.1BJU.2019.0092.1

Editorial Comment: Portable model for vasectomy reversal
training

Rodrigo R. Vieiralves

' Servico de Urologia, Hospital Federal da Lagoa, Rio de Janeiro, RJ, Brasil

We know that microsurgery training is still far from becoming a reality during the process of trai-
ning residents in Brazil. In fact, there is a gap around the world and therefore, just the fact that we have
an article dealing with this topic is already of great relevance. In this very interesting article conducted at
Para State University, Brazil (1), a portable training model for vasectomy reversal was adopted. We know
that with the current juncture of society and the number of vasectomies performed worldwide, there is
an increasing demand for vasectomy reversal mainly associated with a new post-vasectomy relationship.
The paper in question becomes even more relevant because of it's bimodal certification for microsurgical
training based on a time performance and on a check list not only measuring the execution time of vaso-
vasostomy but also with a checklist questionnaire assessing the most diverse specific items of an perfect
anastomosis (eg, if the resident is placed in a comfortable position, equidistance between knots, number of
knots, continuous needle vision, etc). We understand that this bimodal evaluation increases the accuracy in
the training, since the time does not necessarily correlate with the quality of the anastomosis.

However, some relevant aspects need to be highlighted. Vasectomy reversal surgery involves a
complex number of factors for its true success. The preparation of the surgical field itself, the section of
adhesions and previous fibrosis, the calibration and approximation of the deferens ends without tension,
the stabilization of the anastomosis, the patency test, the observation of the four deferent layers in the in-
traoperative period -mucosa, two layers of muscle and the adventitia- (failure to observe two muscle layers
may indicate residual vasectomy scarring). Blood supply evaluation by thin mucosal bleeding is also im-
portant (2). None of these fundamental points for surgical success is reproduced through the present model.

Moreover, we know that the technique used in the model, proposed by Benlloch (3) with only 4
sutures in a single layer is not a reference in the literature. Today, we found no statistical difference in
patency or pregnancy results for two- and one-layer vasovasostomy but a minimum number of 6 sutures
presumably offers a high quality anastomosis by preventing sperm leakage and the associated risk of gra-
nuloma (4, 5).

Some considerations regarding the materials used should be made. A technical point is the fact
that using an 8-0 suture could facilitate training without simulating real anastomosis situations. We
understand that further in vivo studies with thicker sutures in a single anastomotic layer are needed
to validate this model (6, 7). Also, as much as the 3D printed model addresses important aspects such
as the presence of two layers allowing the training of two types of anastomoses, single layer or double
layer, the consistency of the material hardly simulates the vas deferens real physical proprieties, since
the external PVA coating probably offers a much higher resistance than the real one. Other point is
that there is no exact description of how the model is fixed on a training table, since any mobilization
makes all training difficult and inaccurate. The magnification used while using the microscope has not
been described also.
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Regarding the validation model, the low
number of residents who perform the training
draws attention. We understand that results ba-
sed on training of only 5 residents can present an
important bias, due to individual aspects besides
the fact that they are part of the same Hospital
(similar previous training), making the external
validation of this model difficult. Another point
about this model is the aspect of 5 different days
of training. Although undeniably a quality mo-
del, we understand that a final assessment 8-12
weeks after the last training session would be
important for permanent/long term skill acquisi-
tion assessment. This is of great relevance as we
know that vasectomy reversal and microsurgery
will not be a routine urologist procedure.

To conclude, we see in this important pa-
per the presentation of a vasectomy reversal trai-
ning model that is reproducible, storable, trans-
portable, low cost and durable. It allows a single
or double layer training, and despite the need for
improvement in the validation model, we undou-
btedly have a non-animal 3D model that sets a
benchmark for future improvements, serving as
a basis for more realistic ones. It will be possibly
used as the first stage of basic training in micro-
surgery and vasectomy reversal.
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An augmented patient-specific approach to administration
of contrast agent for CT renal angiography
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ABSTRACT ARTICLE INFO

Purpose: This hybrid retrospective and prospective study performed on 200 consecu- Fadi FI'Merhi
tive patients undergoing renal CTA, investigates the opacification of renal vasculature,  Ntps:/orcid.org/0000-0002-7346-2308
radiation dose, and reader confidence.

Materials and Methods: 100 patients were assigned retrospectively to protocol A and Keywords:
the other 100 were allocated prospectively to protocol B. Both protocols implemented COmPUted Tqmpgraphy -
a contrast material and saline flow rate of 4.5 mL/sec. Protocol A utilized a 100 mL gggla%geraphy’ Kidney; Radiation

of low-osmolar nonionic IV contrast material (Ioversol 350 mg I/mL) while protocol
B employed a patient-tailored contrast media formula using iso-osmolar non-ionic
(Iodixanol 320 mg I/mL).

Results: Arterial opacification in the abdominal aorta and in the bilateral main proxi-
mal renal arteries demonstrated no statistical significance (p>0.05). Only the main dis-
tal renal artery of the left kidney in protocol B was statistically significant (p<0.046). In  Submitted for publication:
the venous circulation, the IVC demonstrated a significant reduction in opacification ~ August 06,2018

in protocol B (59.39 HU + 19.39) compared to A (87.74 HU + 34.06) (p<0.001). Mean —
CNR for protocol A (22.68 HU + 13.72) was significantly higher than that of protocol Accepted after revision:

B (14.75 HU + 5.76 p< 0.0001). Effective dose was significantly reduced in protocol B December 14, 2018
(2.46 + 0.74 mSv) compared to A (3.07 + 0.68 mSv) (p<0.001). Mean contrast media
volume was reduced in protocol B (44.56 + 14.32 mL) with lower iodine concentration.
ROC analysis demonstrated significantly higher area under the ROC curve for protocol
B (p< 0.0001), with inter-reader agreement increasing from moderate to excellent in
renal arterial visualization.

Conclusion: Employing a patient-tailored contrast media injection protocol shows a
significant refinement in the visualization of renal vasculature and reader confidence
during renal CTA.

Int Braz J Urol. 2019; 45: 1022-32

Published as Ahead of Print:
March 22, 2019

INTRODUCTION tool for the diagnosis of renal artery stenosis. The
sensitivity and specificity of rCTA for the diagnosis

CT Angiography (CTA) is established as  of greater than 50% renal artery stenosis range from

one of the noninvasive imaging modalities for the ~ 67%-100% and 77%-98%, respectively (1). On the
evaluation of vascular diseases. Since its develop-  other hand, renal magnetic resonance angiography
ment, Renal CTA (rCTA) has emerged as a reliable ~ (MRA) has sensitivity and specificity of 88%-100%
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and 70%-100% with low interobserver variability,
especially for severe stenosis greater than 70% (2,
3). However, the sensitivity and specificity are de-
pendent upon the opacification levels in the renal
vasculature. Over the years, improvements in CTA
to evaluate renal artery stenosis have resulted from
optimization of acquisition (4, 5), image presen-
tation with various rendering algorithms, as well
as contrast media administration protocols. Recent
studies have reported attenuation values of the
renal arteries being as high as 435+48 HU, while
those of the renal veins have reached 277+29 HU
(6), whilst employing large contrast media volumes
(60-125 mL) (5-8).

There are three main approaches in
determining contrast media volume. The first
approach is body weight range and fixed contrast
volume-based protocols; 80 mL for <61 Kg, 90 mL
for 61-91 Kg and 120 mL for > 91 kg (9). The second
is linear body weight and contrast volume 1-1.5 mL/
kg (10) and finally; fixed contrast volumes ranging
from 60 to 125 mL (11). Furthermore, previous
studies have reported that weight-based protocols
are not considered to be a determining factor during
CTA (3, 12-14). The aim of our study is to investigate
the opacification of renal vasculature, radiation
dose, and reader confidence by a patient-tailored
contrast administration protocol during rCTA.

MATERIALS AND METHODS

Patient Selection
This hybrid retrospective and prospec-
tive study was approved by the institutional re-

Table 1 - Demographics.

view board. Written informed consents were only
waived for protocol A, whilst, informed consents
were mandatory and obtained for protocol B. Two
hundred rCTA were evaluated from July 2012 to
September 2015. Between July 2012 and June
2014, one hundred patients with suspected reno-
vascular disease went through the conventional
CTA contrast protocol (protocol A). Between July
2014 and September 2015, the other one hundred
underwent the patient-tailored contrast material
injection protocol (protocol B) (Table-1). Patients
were distributed normally. Patients with serum
creatinine >1.2 mg/dL or eGFR <60 mL/min/1.73
m?, and pregnant patients were excluded from the
final patient cohort (n=8).

Renal CT Angiography Acquisition

All examinations were done using a
256-slice MDCT scanner (Brilliance iCT); patients
were placed in supine position. Before the scan
acquisition, anterior-posterior scout scan was per-
formed, with a scan range from the diaphragm to
the iliac crest. CT scan parameters employed in
both protocols were: detector width of 256x0.625
mm, pitch of 0.881:1 ratio, and rotation time of
0.27 sec, 120 kVp, effective 180 mAs, with x,y and
z-axis modulation (DoseRight), and hybrid iterati-
ve reconstruction iDose4, level 5.

Bolus triggering technique

The two protocols used distinct bolus-tra-
cking techniques. Protocol A harnessed a dynamic
bolus tracking: the region of interest (ROI) is ma-
rked in the lumen of the suprarenal segment of the

Protocol A Protocol B

Gender

Females 30 33

Males 70 68
Age 58.49+19.09 52.09+16.05
Height 1.70+£0.90 1.71£0.09
Weight 78.11+15.37 78.91+14.78
BMI 26.96+4.75 27+4.67
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abdominal aorta with a constant contrast volume
of 100 mL. 100 HU was chosen as a trigger atte-
nuation value threshold above the baseline with a
delay of 5s (upon reaching the peak threshold to
the beginning of the CTA acquisition). Each bolus
employed free breathing and scanner parameters;
rotation time of 0.5 sec, 100 kVp, effective 50 mAs
and interscan delay 1 sec. The volume of contrast
was based on current departmental work practi-
ce and in line with current literature (3, 12, 16,
17), it was not adjusted to the patient’s body mass
index (15). Protocol B harnessed the test bolus te-
chnique: the ROI is marked within the abdominal
aorta (suprarenal segment) using a small amount
of contrast (5 mL), which is not part of the total
contrast volume (CV) measured using the formula.
It is administered at the same rate, as we measured
the time to peak (TTP) and the main bolus. Both
protocols employed a 100 mL saline chaser injec-
ted at 4.5 mL/s.

Contrast Medium Administration

An automated dual barrel power injector
(Optivantage®) was used to inject warmed contrast
material (37°) through a 20 gauge venous catheter
in the right arm. Patients were examined by two
contrast media protocols. Protocol A, conventio-
nal protocol consisting of a 100 mL of contrast
(Toversol 350 mg I/mL) injected intravenously at
a flow rate of 4.5 mL/s. Protocol B utilized a pa-
tient-specific contrast media formula: CV = (ST +
TTP - OVWP) x FR (lodixanol 320 mg I/mL). ST:
scan time; TTP: time to peak of the contrast at the
level of the renal arteries; OVWP: optimal venous
washout phase (12 seconds) (3, 12, 16); FR: flow
rate. Both protocols employed 100 mL saline at
4.5 mL/s. Two separate iodinated contrast media
agents were chosen to reduce the iodine concen-
tration administered to patients with the patient-
-specific contrast media formula.

Radiation Dose Measurement

The dose-length products (DLP [mGy x
cm]) were recorded from the patient protocol,
then individual effective dose (E[mSv]) was cal-
culated from the DLP for each of the CT scans
(17). In order to calculate the Ey a normalized

conversion factor (k[mSv / mGy x cm]) for the
abdomen —0.015 mSv/mGy x cm— was used (18):
E=DLP x k.

Image assessment

With a smooth convolution kernel (field
of view 380 x 380 mm, image matrix, 512 X
512), we reconstructed trans-axial images with
1.5 mm slice thickness (1 mm increment). Our
department’s CT experts (CS, 15 years) determi-
ned the technical inclusion criteria, to ensure a
correct scan range, as well as an anatomical in-
clusion of the pathway, origin and termination
of the renal vasculature for each of the pros-
pective and retrospective cases. Using a prima-
ry reporting workstation (IMPAX 6.3.1, AGFA)
with a GSDF-calibrated 3-megapixel monitor,
quantitative measurements of all images were
performed.

Vascular Opacification Analysis

A circular ROI diameter was fitted within
the lumen of the vessel, and opacification was me-
asured in the axial plane within it in Hounsfield
units (HU). Then, within the ROI of each vessel, the
mean and standard deviation (SD) were recorded.
In the pre-contrast and arterial phase, both arte-
rial and venous structures were measured. Arterial
measurements of the abdominal aorta, the main
segments (proximal and distal) of bilateral renal
arteries, and the interlobular segments (superior
and inferior) of bilateral renal arteries were deter-
mined. Venous measurements included the infe-
rior vena cava (IVC), right and left renal veins in
both the proximal and distal segments (Figure-1).

Contrast-to-Noise Ratio Measurement

Using a 1.5 mm thick trans-axial image,
we calculated the contrast to noise ratio (CNR).

Image quality depends on several factors
among which are noise, resolution, and mecha-
nical along with electrical stability of the instru-
ment in use. Noise is not an independent factor as
it always depends on the clarity of the available
information, therefore it is to be correlated with
the contrast in the image under study. The CNR
serves as a quantitative assessment tool for noise
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Figure 1 - Anatomical location of measurements of the renal vasculature. The segmental lines are as follows: (a and h)
upper pole of the kidney that demonstrates the renal cortex, medulla and renal pyramids as well as the minor calyx and
interlobular arteries; (¢ and d) renal cortex, medulla, renal pyramids, interlobular and main segmental renal arteries; and
(e and f) inferior pole of the kidney that shows the renal cortex, medulla and renal pyramids as well as the minor calyx and

interlobular arteries.

relative to the signal between high and low den-
sity structures.

The ROI was drawn at the same size of the
vessel lumen diameter, avoiding soft and/or calci-
fied plaques of the vessel wall. When calculating
the CNR, we measured the attenuation of the right
psoas muscle (ROL,, ) at the level of the 1st Lum-
bar vertebrae, followed by the second measure-
ment of noise as the standard deviation. The mean
opacification of each patient was measured at the
origin of the renal arteries (ROL,) in order to com-
pare the overall degree of vascular opacification
within the renal vasculature. Finally, the CNR was
calculated based on the measured parameters des-
cribed above with an empirically derived formula;

CNR = (ROL,-ROL, )/Noise

PSM
Diagnostic Efficacy

Thirty two (n=32) cases were chosen with
an equal number of normal (n=16) and abnormal
cases (n=16), for each contrast protocol (total=64).

The normal cases showed normal renal vascula-
ture, while the abnormal cases showed varying
degrees of atherosclerotic changes, as defined by
the radiologists’ reports. Images were selected by
one of our department’s experts in CT imaging,
and not involved in the image reading protocol.
Readers viewed images in a blinded manner and
in a single sitting. All pathology was visible on
the trans-axial images. Vascular pathology preva-
lence in the image bank was not disclosed to the
readers.

Three radiologists with a mean of 17 years
experience (.M 14 years, M.H 35 years and A.A
4 years) certified by the American Board of Radio-
logy and The Royal College of Radiologists, were
the base of the multi-reader analysis. Manipula-
ting the level of the images and the window was
permitted to the readers. Each reader indicated the
locations of suspicious findings with a confidence
level noted from 1-5 where 5 indicated a definite
presence of vascular pathology whereas 1 indica-
ted pathology was definitely not present.

’
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Visual Grading Assessment

In order to illustrate viewer preference of
one technique over another (based on the visi-
bility of the renal vasculature), the visual gra-
ding characteristic (VGC) method (19) was used.
VGC is widely used to assess for clinical image
quality in radiography, where the observer rates
his confidence with the image quality depending
on whether or not it has met the image quality
criteria. For this study, confidence level ranged
from 1-5 where 5 indicated excellent renal artery
visualization and 1 represented poor renal artery
visualization.

Statistical analysis

Data entry and statistical analyses were
performed using SPSS, V.23, 2009. Descriptive
analyses for age distribution between the two pa-
tient groups was carried out by reporting frequen-
cies and percentages. Continuous variables were
presented: means and standard deviations were
calculated using independent-samples t-test to
compare: age, anteroposterior and transverse dia-
meter, abdominal circumference, contrast media
volume, dose length product, radiation dose, and
measured opacity between the two patient groups.

To account for the potential confounding
effect of the abdominal circumference on the
decrease in radiation dose, multivariate logistic

regression analyses were carried out. This was
also controlled by stratified analyses adjusting
our population into four subgroups according
to patients’ abdominal circumference range, and
the usage of independent t-tests to compare the
variables.

The Dorfman-Berbaum-Metz approach
was employed in order to do the ROC analyses.
This approach uses cases as fixed and readers as
random. Cases were treated as fixed on the ba-
sis that the limited image sample size was not
taken as a representative of all images. Cohen’s
kappa analysis was used to calculate. Inter-ob-
server agreements were calculated using k values
of 0.60-1, 0.41-0.60, 0.21-0.40, and <0.20 that
defined excellent, moderate, fair, and poor agre-
ement respectively. Results were considered sta-
tistically significant if p=0.05.

RESULTS

Vascular Measurements and CNR

Arterial measurements in the abdominal
aorta demonstrated no statistical significance:
protocol A=290.35 + 105.82 vs Protocol B =
269.47 + 58.74 (p=0.086) (Figure-2). In both pro-
tocols, the right and left main proximal renal
arteries demonstrated no statistical significance
(p>0.05). As for the distal segments of the renal
arteries, only that of the left kidney in protocol

Figure 2 - Demonstrates contrast media timing technique for protocol A (b) and protocol B (a). Image a clearly displays
only arterial opacification of the renal arteries as well as interlobular renal arteries, whereas image b demonstrates venous
contamination within the renal collecting system as well as renal parenchyma.
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B was statistically significant (p<0.046). The ar-
terial opacification of the right and left interlobu-
lar arteries showed a clear difference in the two
protocols (Table-2). In the venous circulation, the
IVC demonstrated a significant reduction of opa-
cification in protocol B (59.39 + 19.39) compared
to A (87.74 + 34.06) (p<0.001). Also, protocol B
demonstrated a significant reduction in venous
opacification of the proximal and distal segments
of bilateral renal veins comparing to protocol A
(p<0.001) (Table-2). Mean CNR for protocol A
(22.68 HU + 13.72) was significantly higher than
that for protocol B; (14.75 HU + 5.76 P<0.0001).

Renal parenchymal measurements

Renal parenchymal segmental measure-
ments in the non-contrast phase demonstrated no
significant differences in the upper, middle, and
lower segments of the cortex and medulla, except
for the upper, middle, and lower medulla of the

Table 2 - Opacification measurements of the renal vasculature.

left kidney. In the arterial phase, the upper middle
cortex, the lower cortex, and the medulla demons-
trated significant differences between the two pro-
tocols (p<0.001), with Protocol B being lower than
protocol A (Table-3).

Contrast media volume

Contrast media volume was significantly
reduced in protocol B (44.56 + 14.32 mL) compa-
red to A (100 + 1.0 mL) (p<0.001), with the total
CM calculation does not include the 5 mL contrast
media test-bolus.

Radiation Dose

Radiation dose was significantly decrea-
sed in protocol B (2.46 + 0.74 mSv) compared to
protocol A (3.07 + 0.68 mSv) (p<0.001). To ac-
count for the potential confounding effect of the
abdominal circumference on the decrease in ra-
diation dose, stratified analyses were carried out.

Right Kidney Left Kidney
Vascular Measurements
Protocol A Protocol B P Protocol A Protocol B P
Arterial
Main Renal artery
. 261.45 + 255.76 + 250.38 +
Proximal 99,30 52 49 0.613  267.74+101.17 56.44 0.136
. 254.47 + 238.83 = 232.34 +
Distal 9195 5593 0.146  253.45+88.77 5619 0.046
Interlobular
. 196.31 + 200.67 + 204.63 +
Superior 4216 54 60 0.527 197.27 +42.73 5491 0.291
) 184.99 + 206.34 + 210.27 +
Inferior 4399 6055 0.005 182.10 + 38.34 6453 0.001
Venous
Renal Vein
. 123.03 +
Proximal 6111 78.49 + 38.43 0.001 116.84 £+ 53.24 77.83+39.59  0.001
. 121.77 +
Distal 55 60 76.99 + 37.44 0.001 120.99 + 4948 73.04 +34.75  0.001

Data are mean + standard deviation
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Table 3 - Opacification measurements of the renal parenchyma.

Right Kidney Left Kidney
Renal Parenchyma
Protocol A Protocol B P Protocol A Protocol B P
Pre Contrast Phase
Renal Pelvis 14.01 + 6.51 11.09 + 4.56 0.001 12.81 +6.82 10.36 + 4.88 0.004
Cortex
Upper 32.51+£11.20 33.77 £ 4.58 0.301 32.67 +11.54 33.63 £4.65 0.442
Middle 34.71 £12.07 32.60 + 4.07 0.100 33.26 £ 9.68 33.17+4.66  0.936
Lower 31.39 £ 9.51 32.58 +4.34 0.285  33.65+12.12 32.22+413  0.266
Medulla
Upper 30.60 + 8.40 34.27 £5.52 0.001 31.16 +10.90 34.00 +457  0.017
Middle 32.00 £ 9.56 33.30£5.23 0.223  31.12+10.68 33.77+469  0.025
Lower 31.39 £ 9.51 32.75 + 4.67 0.200 30.68 +9.27 34.97 £ 4.93 0.001
Arterial Phase
Renal Pelvis 26.29 +17.03 38.34 +60.50 0.056 23.03+17.48 36.81+52.05 0.013
Cortex
Upper 151.53+48.92 100.28+33.80 0.001  149.88+38.82 100.18+33.55 0.001
Midale 159.10 + 48.04 105.30+36.12  0.001 158.45+41.92 102.94+3531 0.001
Lower 163.07 £ 50.08 108.28+35.43  0.001  160.22+45.22 103.04 +36.19  0.001
Medulla
Upper 106.50 + 55.92  48.76 + 20.60 0.001 105.58 +58.23  48.84+£19.15  0.001
Middle 107.26 £58.98  51.47+21.47 0.001  106.20 +60.28  50.00 + 18.61  0.001
Lower 110.56 £ 58.24  51.86+20.48  0.001  108.62 +58.44  50.64 £19.73  0.001

Data are mean + standard deviation

Our population was adjusted into three subgroups
according to the patients’ abdominal circumferen-
ce range, and radiation dose. Independent t-tests
were used for comparison. Abdominal circumfe-
rence was calculated after measurements of the
anterior-posterior length and the transverse leng-
th, using this formula (20):

(Anteriorposterior Length/2)"2)
2

44
- \/(Transverse Length/2)"2 +

In Table-4 summarizes the results of the
stratified analyses and shows that radiation dose

was still decreased in each of the subgroups.
Furthermore, on multivariate analysis, radiation
dose was also decreased in protocol B after ad-
justment for abdominal circumference (r=-0.634,
p-value < 0.001).

Image Evaluation

Receiver operating characteristic - the
five-point scale revealed a significant differen-
ce (p<0.005) between the two protocols with
mean ROC values demonstrating increased re-
ader confidence in protocol B compared to A
with the area under the curve reaching 0.935
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Table 4 - Stratified analyses for the radiation dose.

Number of Cases Radiation Dose
Abdominal Circumference (mm) P
A B A B
<849 27 43 3.05+0.61 2.49+0.55 <0.001
>850-<940 29 37 3.04+0.79 2.49 +0.91 0.012
>941 44 21 3.10+0.65 2.33+0.74 <0.001
Radiation dose: (mSv)
DISCUSSION

with reader confidence interval between 0.719
and 0.993 (Figure-3a).

Visual grading characteristic - the five-
-point scores were individually graded by the
three readers for each protocol. The results were
represented as a graph shown in Figure-3. When
a preference is shown towards one protocol the
curve is convex to that protocol’s axis. The graphs
clearly demonstrate that when the renal arteries
were assessed for opacification, the preference is
for protocol B over A (Figure-3b).

Kappa analysis - rCTA yielded moderate
interobserver agreement with protocol A (k=0.51)
and B (k=0.73). There was a strong positive re-
lationship between mean renal arterial opacifica-
tion, good image quality, and reader confidence in
protocol B compared to A (r=0.51, p<0.001).

In the current study, we examined a pa-
tient-tailored contrast media protocol compared
to the conventional contrast media injection pro-
tocol. We employed a multi-parametric model to
perform the comparison, in which we considered
opacification levels within blood vessels, CNR, and
ROC analysis with the overall aim of investigating
the effect of the protocol on the diagnosis of reno-
vascular diseases. The results were consistent: The
patient-tailored approach clearly reduced the opa-
cification of the veins without compromising the

arterial vasculature opacification, thus potentially
reducing vascular artifact, however, there was in-
creased noise in protocol B that resulted in a lower
CNR, but, without affecting the subjective VGC.

Figure 3 - a) ROC curve and b) VGC curve. Each curve demonstrates the individual readers (lines) area under the curve at
95% confidence intervals. In both graphs there is statistical significance in area under the curve in protocol B compared to A.
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Interestingly, a reduction in iodine concentration
in protocol A (350 mg/mL) compared to B (320
mg/mL) revealed that iodine concentration has no
effect on vascular opacification since the empha-
sis is based on cardiovascular timing and contrast
media volume control. Additionally, when obser-
vers are blinded in reading arterial studies, it was
noticeable that the effect of venous contamina-
tion reduces the relative arterial opacification in
Protocol A, however, when compared to protocol
B, lower arterial opacification with significantly
reduced venous contamination in the background
gave rise to the observers’ perception that higher
arterial opacification is best judged relative to low
venous contamination. Hence, arterial opacifica-
tion is determined based on the level of surroun-
ding venous contamination which may distract
observers when grading studies for their quali-
ty and was evident by greater reader confidence
with narrower confidence intervals at 95% CI at
lower iodine concentrations and vascular opaci-
fication of the renal vasculature. Expert radiolo-
gists demonstrated higher AUC values in protocol
B compared to protocol A. The consistency of the
improvement with the patient-tailored approach,
regardless of the metric used, clearly accentuates
the positive impact of our proposed technique.
Previous studies have shown a cost to
achieving optimal image quality with rCTA exa-
minations, in particular in regards to radiation
dose (7, 21). Exceptionally, in our work, radiation
dose was actually reduced with reduced contrast
media volume, however, further work is required
to validate this claim. This was due to the flying
focal spot detecting changes in tissue attenuation
throughout mA modulation by reduced contrast
media within the parenchyma when administering
patient-specific contrast media. This dose saving
offers significant benefits to the examination sin-
ce radiation levels at adjacent radiosensitive ana-
tomical structures such as the adrenal glands and
liver are reduced. The interplay between the ra-
diation dose and contrast media protocols have
often been overlooked, with the chief focus being
on peri-venous artifact reduction via patient-spe-
cific contrast material formulas during CT angio-
graphy (3, 16), reduced x-ray tube voltage (22),
and contrast media with low iodine concentration,

while attempting to maintain image quality (23).
The current study highlights the value of patient-
-tailored contrast media administration technique
that can reduce radiation dose to patients during
rCTA (irrespective of body habitus as proved after
accounting for the potential confounding effect
of the abdominal circumference). This decrease in
CV and radiation comes at no cost since it is as-
sociated with increased image quality and reader
confidence. Currently, it is somewhat difficult to
draw an accurate comparison with the literature,
and to our knowledge, we are the first to compare
the patient-tailored to conventional contrast me-
dia approach for renal artery disease during rCTA.

There are limitations in this study; the use
of conventional angiography could further clarify
the diagnostic accuracy and patient outcome on
the basis of our patient-tailored contrast media
protocol. We did not test the same patients under
both protocols. We did not compare renal arterial
cross sections and luminal diameters with those
of filtered back projection, hybrid, and model-ba-
sed iterative reconstruction algorithms. Therefore,
predicting accurate clinical outcomes in renal vas-
culature with our patient-tailored contrast media
technique would ideally be confirmed with the use
of conventional angiography and effects on cli-
nical outcomes. Finally, we did not entertain the
observer performance of image quality compared
to the CNR, since observer performance employs
noise texture (noise power spectrum) (24) when
reducing radiation dose during iterative recons-
truction.

In summary, we present a patient-tailored
contrast media injection protocol that demonstrates
significant improvements in the visualization of re-
nal vasculature reader confidence during rCTA.

Key points:

1. Iodixanol improved visualization at redu-
ced radiation dose during renal CT An-
giography.

2. lodixanol reduced the opacification of
the veins without compromising the arte-
rial vasculature.

3. When administering Iodixanol, radiation
dose was reduced with reduced contrast
media volume.
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ABBREVIATIONS

rCTA = Renal Computed Tomography Angiogra- 5.

phy

IV = Intravenous

eGFR = Estimated glomerular filtration rate
CNR = Contrast-to-noise ratio

IVC = Inferior Vena Cava

ROC = Receiver operating characteristic
MRA = Magnetic resonance Angiography
HU = Hounsfield Unit

MDCT = Multidetector Computed tomography
ROI = Region of Interest

ROL,,, _ region of interest in the psoas muscle
ROIL,, _region of interest in the renal arteries
CV = Contrast Volume

TTP = Time To Peak

ST = Scan Time

OVWP = Optimal Venous Washout Phase

FR = Flow Rate

DLP = Dose-Length Products

E = Effective dose

SD = Standard Deviation

AVCR = Artery and Vein Contrast Ratio

CI = Confidence Interval
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ABSTRACT

Cinnamomum cassia (Cinnamon) is a well-known traditional medicine with thera-
peutic benefits for centuries. We evaluated the effects of cinnamon essential oil (CEO)
and its main component cinnamaldehyde (CA) on human corpus cavernosum (HCC)
and rat CC. The essential oil of cinnamon was analyzed for the confirmation of the oil
profile. HCC specimens from patients undergoing penile prosthesis surgery (age 48-69
years) were utilized for functional studies. In addition, erectile responses in anesthe-
tized control and diabetic rats were evaluated in vivo after intracavernosal injection
of CEO and CA, and rat CC strips were placed in organ baths. After precontraction
with phenylephrine (10uM), relaxant responses to CEO and CA were investigated. CA
(96.9%) was found as the major component. The maximum relaxation responses to
CEO and CA were 96.4+3.5% and 96.0+5.0% in HCC and 97.5+5.5% and 96.8+4.8%
in rat CC, respectively. There was no difference between control and diabetic rats in
relaxation responses to CEO and CA. The relaxant responses obtained with essential
oil and CA were not attenuated in the presence of nitric oxide synthase (NOS) inhibi-
tor, and soluble guanylate cyclase inhibitor (sGS) in CC. In vivo, erectile responses in
diabetic rats were lower than in control rats, which was restored after intracavernosal
injection of CEO and CA. CEO and CA improved erectile function and relaxation of
isolated strips of rat CC and HCC by a NO/cGMP-independent mechanism. Further in-
vestigations are warranted to fully elucidate the restorative effects of CEO and CA on
diabetic erectile dysfunction.
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(PDE-5i) are considered the first-line therapy (1).

Plant-derived products have been used for the ma-

Erectile dysfunction (ED) is one of the most
common health problems for men. In the current
treatment for ED, phosphodiesterase-5 inhibitors
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nagement of ED for a long time, and over 15% of
men use natural-based therapies (2). Yohimbine,
Korean ginseng, and ginkgo are popular exam-
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ples used as male sexual performance enhancers
in traditional medicine (3). Previous clinical trials
with Yohimbine demonstrated that the combina-
tion with L-arginine was effective in improving
erectile function in patients with mild to moderate
ED (4). In addition, oral gavage with Ginsenoside
Rg3 (100mg/kg) normalized in vivo erectile res-
ponses in a diabetic rat model (5). Furthermore, a
clinical trial showed the positive effects of ginseng
on IIEF-5 scores compared with placebo. The tre-
atment with ginseng was effective in four of the
five IIEF-15 domains (2). Another study indicated
that four weeks of daily treatment with high-do-
se Ginkgo biloba extract significantly increased
erectile function in comparison with the vehicle-
-only treatment (6). Recently, we found that the
treatment with pomegranate juice improved ED in
a diabetic rat model (7).

The genus Cinnamomum (Cinnamon)
Schaeff (Lauraceae) comprises over 250 species,
which are aromatic evergreen shrubs and trees
growing in tropical rain-forests in a majority of
Asia (8). Cinnamon is one of the oldest spices,
which has been used in many cultures for cen-
turies. Cinnamomum cassia or Chinese cinnamon
is one of the most important and popular species
in this genus. The bark and stem of the plant are
an excellent natural source of aromatic spices (8).
Cinnamomum cassia includes several seconda-
ry metabolites such as coumarins, diterpenoids,
polyphenols, and essential oils. The essential oil
of the plant bark mainly contains cinnamaldehy-
de (CA) besides cinnamic acid (9). Moreover, the
plant is well-known for its medicinal properties
for the treatment of some diseases with many cri-
tical pharmacological effects such as platelet anti-
-aggregation, antidiabetic, anti-inflammatory and
antioxidant (9-12).

In traditional oriental herbal medicine,
Cinnamomum cassia extract (8) has been sug-
gested to improve sexual performance (13). Mo-
reover, the methanolic extract of Cinnamomum
cassia improved the sexual function in aged rats
by increase in smooth muscle/collagen ratio and
decrease in oxidative stress in rat penile smooth
muscle (10). Furthermore, the methanol extract of
the plant barks has been potentially inhibited ar-

ginase activity on isolated rat corpus cavernosum
(CC) smooth muscles (14).

In the present study, the cinnamon es-
sential oil (CEO, from Cinnamomum cassia Blu-
me) was evaluated for the potential effect on in
vitro on isolated human CC (HCC), diabetic and
control rat CC, as well as in vivo erectile func-
tion in diabetic rats. In addition, the essential oil
of Cinnamomum cassia Blume was analyzed by
GC (Gas Chromatography) and spectroscopy (GC/
MS) for the identification and confirmation of the
major components. To understand the effect of re-
lated compounds in diabetic conditions, its major
compound CA-induced relaxation responses were
evaluated on both in vitro and in vivo in diabetic
rats compared with control rats.

MATERIALS AND METHODS

Plant material

The essential oil of Cinnamomum cassia
Blume has been supplied from Heal with Essential
0il Company (Florida, USA).

GC/Flame Ionization Detector (FID) and GC/MS
analysis procedure for the identification of es-
sential oil components.

Analyses of CEO (diluted 1:100 v/v with
n-pentane: diethyl ether 1:2 v/v) were perfor-
med using GC/FID and GC/MS in triplicate. GC
analyses were carried out on a gas chromatogra-
ph (Agilent Technologies, CA, USA) equipped with
FID. Chromatographic separations were perfor-
med on a 30m x 0.25mm HP-5MS capillary co-
lumn [(5%-phenyl)-methylpolysiloxane, Agilent J
and W GC column] with a coating thickness of
0.25pm. The oven was temperature-programmed
isothermal at 70°C for 2 min and then increased
to 200°C at a rate of 3°C/min and held isothermal
for 15 min. Helium at 1mL/min was used as a car-
rier gas. The injector temperature was 250°C, and
the detector temperature was 300°C. The injected
volume was 1pL, and the split ratio was 1:50. The
mass detector operated in the electron impact io-
nization mode at 70 eV; the mass range was m/z
30-300, and the ion source temperature was 280°C.
The volatile compound separation was obtained
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using the same column and oven temperature
program as previously described. The individual
peaks were identified by the comparison of their
retention indices (relative to C9-C25n-alkanes for
HP-5MS column), as well as by comparing their
mass spectra with the Wiley 275MS library (Wi-
ley, New York, USA) and NIST98 (Gaithersburg,
Germany) mass spectral database. The percentage
composition of the samples was computed from
the GC peak areas using the normalization method
(without correction factors).

HCC tissue strips

A total of 16 men with ED and/or Peyronie’s
disease were enrolled in the present study with
consent under Institutional Review Board guide-
lines. CC samples were obtained from the patients
(age: 48-69) who had undergone penile prosthe-
sis surgery. HCC tissue strips were placed in cold
Krebs isotonic solution [consisting in (mM): NaCl,
118; NaHCO,, 25; glucose, 5.6; KCl, 4.7; KH,PO,,
1.2; MgS0, 7 (H,0), 1.17; and CaCl, 2H,0, 2.5] and
immediately transported (between 15-30 min) to
the laboratory for in vitro experiments.

Animal experiments

Ten adult male Sprague-Dawley rats (300-
350¢g) were randomly divided into control and dia-
betic groups. Diabetic rats received a single intra-
peritoneal injection of streptozotocin (40mg/kg),
which was dissolved in a citrate buffer (pH=5.5).
Measurement of blood glucose levels was perfor-
med using an Accu-Chek glucometer (Roche Diag-
nostics, Indianapolis, IN) after the induction of
diabetes. Rats were housed in separate cages and
were provided with food and water ad libitum in
a temperature-controlled room (22+1°C) that was
artificially lit from 7:00 AM to 7:00 PM daily. The
present study was approved by the Institutional
Animal Care and Use Committee of Ankara Uni-
versity (2014-9-66).

In vivo studies

Eight weeks after the induction of diabetes,
rats were anesthetized with sodium pentobarbital
(50mg/kg, i.p.) to measure intracavernosal pressure
(ICP). The trachea was cannulated using polyethyle-

ne-240 tubing to maintain the constant airway. The
carotid artery was also cannulated (polyethylene-50
tubing) to measure mean arterial pressure (MAP)
using a transducer (Statham, Oxnard, CA) atta-
ched to a data acquisition system (Biopac MP 100
System, Santa Barbara, CA). A 25-gauge needle
filled with 250U/mL of heparin and connected to
the polyethylene tubing was inserted into the right
crura of the penis and connected to the pressure
transducer to measure ICP continuously. The ri-
ght major pelvic ganglion and cavernous nerve
(CN) were identified. A stainless steel bipolar hook
electrode was placed around the CN posterolateral
to the prostate for the stimulation. The CN was sti-
mulated (2.5, 5 and 7.5V, 15 Hz, 30-second pulse
width) with a square pulse stimulator (Grass Ins-
truments, Quincy, MA), and MAP and ICP were
continuously measured. The measurements were
repeated after the intracavernosal administration
of CEO and CA (1uM) in the diabetic group.

Measurement of isometric tension in CC strips
CC was placed in a petri dish containing
Krebs-bicarbonate and was oxygenated with a
mixture of 95% 0O, and 5% CO,. On average 4
strips of HCC tissue (1 x 1 x 8mm) were prepared
from each cavernosal sample. Strips were suspen-
ded in 20mL organ bath chambers (Radnoti Glass
Technology Inc, Monrovia, California) with one
end fixed to a tissue holder and the other secu-
red to a force transducer (FTO3 Grass Instruments,
Quincy, Massachusetts). Organ chamber tempe-
rature was maintained at 37°C via a circulating
water bath. After the placement of tissue strips
in the organ bath chamber, the preparations were
allowed to equilibrate for about 90 min, and the
bath solution was replaced every 15 min. The CC
strips were pre-contracted with phenylephrine
(PE, 10uM) and allowed to relax in response to the
administration of CEO (26, 52 and 104mg) and CA
(26, 52 and 104mg). The relaxant responses to CEO
and CA were recorded before and after the admi-
nistration of the nonspecific NO synthase (NOS)
inhibitor, L-NAME (NG-nitro-L-arginine methyl
ester, 100pM) and soluble guanylyl cyclase (sGC)
inhibitor, 0DQ (1H-[1,2,4] oxadiazole [4,3-a] qui-
noxaline-1-one, 30uM). CC strips were incubated

1035



IBJU | CINNAMON AND CINNAMALDEHYDE FOR ERECTILE FUNCTION

with inhibitors for 20 min before obtaining the
relaxation curves.

Sodium nitroprusside-(SNP, 10nM) and
sildenafil (10nM)-induced relaxation responses
were evoked after precontraction of CC strips with
PE (10-°M) in the presence or the absence of CEO
(26mg) in HCC.

Drugs and chemicals

All drugs, as well as CA, were purchased
from Sigma-Aldrich Chemical Company (St. Lou-
is, MO, USA).

Data analysis

All values are expressed as mean+SEM.
Statistical differences were determined by one-
-way analysis of variance (ANOVA) with repeated
measures followed by Bonferroni post-test perfor-
med using Prism 4 statistical analysis packages for
Windows (GraphPad Software, La Jolla, CA, USA).
A p-value <0.05 was considered significant.

RESULTS

Identification of the essential oil components

In essential oil analysis, components of
CEO (99.3%) were identified. CA (96.9%) has
been determined as a major component in the oil
of cinnamon as seen in Table-1.

CEO and its major compound CA-induced rela-
xation of HCC strips and involvement of NO/sGC
pathway.

Representative relaxation traces of CEO
(Figure-1A) and its major compound CA (Figu-
re-1B) in isolated HCC are shown in Figure-1.
The maximum relaxation induced by CEO was

96.4+3.5%, was not inhibited in the presence of
either L-NAME (98+4%) or ODQ (90+3%) (Figu-
res 1C and D). Also, CA-induced maximal rela-
xation response was 96+5%. Similarly, the ma-
ximal relaxation response to CA did not change
in the presence of L-NAME (86.0+4.5%) and 0DQ
(89+49%) (Figures 1E and F).

Effect of CEO on SNP-and sildenafil-mediated
relaxation of HCC

SNP-induced relaxation response at
10nM dose was increased in the presence of CEO
(26mg), which was not statistically significant
(Figure-1G). There was no difference in silde-
nafil-induced relaxation response at 10nM be-
tween the absence and presence of CEO (26mg,
Figure-1H).

In vitro responses of rat CC strips

The maximal relaxation induced by CEO
was 97.5+5.5%, which was not altered in diabetic
rats (87.3+1.0, Figure-2A). The relaxant respon-
ses to CEO were not inhibited by the presence
of either L-NAME (95+6%) or ODQ (90+2%) (Fi-
gure 2B and C). Moreover, CA-induced maximal
relaxation response in control and diabetic rats
were 96.8+4.8% and 86.5+13.6%, respectively
(Figure-2F). The maximal relaxation response to
CA did not change in the presence of L-NAME or
0DQ (Figures 2G and H).

In vivo erectile responses in both groups

Total ICP and ICP/MAP values for erec-
tile responses in diabetic rats were lower than
those in control rats (P <01; Figure-2). After the
intracavernosal administration of CEQ (Figures 2
D and E) and CA (Figures 21 and J), the total ICP

Table 1 - The essential oil composition of Cinnamomum cassia Blume.

Peak number Compounds RRI Area %
1 Benzaldehyde 965 0.3
2 Phenylacetaldehyde 1048 0.2
3 frans-Cinnamic aldehyde 1277 96.9
4 trans-Cinnamic acid 1457 1.9
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Figure 1 - Representative traces are showing the relaxation effect of cinnamon essential oil (CEQ, A) and cinnamaldehyde
(CA, B) on phenylephrine (PE) pre-contracted human corpus cavernosum (HCC) strips. Relaxation-response curves for CEQ
and CA in HCC strips after pre-contraction with PE (10pM) in the presence of L-NAME (100pM, n=8), 0DQ (30pM, n=7).
Relaxation-response curves for sodium nitroprusside (SNP, G) and sildenafil (H) in HCC strips after pre-contraction with PE
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(10pM) in the presence of CEQ (26mg, n=8). Data represent the mean SEM of 6-8 observations.
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Figure 2 - Relaxation-response curves for cinnamon essential oil (CEQ) and cinnamaldehyde (CA) in rat corpus cavernosum
(CC) strips after pre-contraction with phenylephrine (PE, 10puM) in the presence of L-NAME (100pM, n=8), 0DQ (30puM,
n=7). In vivo intracavernosal effect of CEQ and CA on the penile erection of diabetic and control rats. Data represent the
meanzstandard error of the mean of 6-8 observations.
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and the ICP/MAP values were restored in the dia-
betic rats at all voltage levels (Figure 2).

DISCUSSION

This is the first report that provides ba-
sic mechanistic information concerning CEO
and CA-induced dose-dependent relaxation in
human and rat CC. The major findings of the
present study show that (1) CEO and CA relax
human and rat CC in a concentration-depen-
dent manner; (2) NO-cyclic guanosine mono-
phosphate (cGMP) pathway is not involved in
the relaxation response to CEO and CA; and (3)
CEO and CA improve in vivo erectile function
in diabetic rats.

In the current study, CA (96.9%) has
been determined as a major component in the
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oil of cinnamon by GC and GC/MS analyzes. In
previous studies, CA has also been found as a
major component of 90.22% in Cinnamomum
cassia barks (15); 90% in Vietnamese Cinnamo-
mum cassia barks (16).

The present study showed that CA and
CEO remarkably induced relaxation of HCC and
rat CC strips. There are no previous reports on
the effects of CEO and CA on human and rat
CC. However, Alotaibi (17) recently demonstra-
ted that cinnamon extract decreased the force
of uterine contraction, even when the uterus
was stimulated by agonists. The maximum rela-
xation induced by CEO was not inhibited in the
presence of either L-NAME or ODQ. Similarly,
the maximal relaxation response to CA did not
change in the presence of L-NAME and 0ODQ.
These results suggest that the relaxation effect
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of CEO and CA is not mediated through the NO/
cGMP pathway. There are few studies including
these compounds and interactions with the NO/
cGMP system. Davaatseren et al. (18) recently
reported that trans-cinnamaldehyde, an acti-
ve compound of cinnamon did not affect the
production of NO. In addition, the relaxation
response to CA in rat aorta and porcine co-
ronary artery did not alter in the presence of
NOS and sGC inhibitors (19, 20). Furthermore,
the methanol extract of Cinnamomum zeylani-
cum stem bark displayed antihypertensive and
organ protective effects in L-NAME-induced
hypertensive rats (21).

In the present study, the SNP-induced
relaxation response was enhanced after incuba-
tion with CEO, which was not statistically sig-
nificant. In addition, there was no difference in
sildenafil-induced relaxation response between
the absence and presence of CEQ. The previous
study showed that endothelium-independent
relaxation in mice aorta did not change after
the incubation with CA (22). To our knowledge,
this is the first data regarding the effects of CEO
on cavernosal smooth muscle.

We found that ICP/MAP and total ICP
values for erectile responses in diabetic rats
were lower than those in control rats. After
the intracavernosal administration of CEO and
CA, the ICP/MAP and the total ICP values were
restored in diabetic rats at all voltage levels.
Furthermore, CA and CEO remarkably relaxed
both control and diabetic rat CC. We suggest
that these compounds may have a restorative
effect involving in hyperglycemia-induced re-
active oxygen species (ROS) production. In a
study by Wang et al. (22), CA is a crucial fla-
vor compound in CEO that enhanced the antio-
xidant defense against ROS by activating the
transcription factor Nuclear factor (erythroid-
-derived 2)-like 2 (NF-E2-related factor 2) in-
dicating a cardiovascular protective effect. Ba-
sed on these findings, CA preserved endothelial
function under high glucose conditions, but the
underlying mechanism is unknown. In addition,
Raffai et al. (20) showed that CA-loaded and
poly-CA micelles include vasodilator properties,
and thus may be used both to relieve coronary

vasospasm and for therapeutic drug delivery.
Lee et al. suggested that the hypoglycemic ac-
tivity and pancreas-protective effects of cinna-
mon in diabetic rats induced by streptozotocin
were observed (11). Li et al. (12) demonstrated
that cinnamon polyphenols could exert the hy-
poglycemic and hypolipidemic effects through
improving its anti-oxidative capacity, as well
as attenuating cytotoxicity via inhibition of in-
ducible NOS, nuclear factor kappa B activation
in diabetic mice. We suggest that these com-
pounds could have restorative effects involving
in hyperglycemia-induced ROS production un-
der diabetic conditions.

Cinnamon is a dietary component that
has been demonstrated to include biologically
active substances that regulate blood gluco-
se by insulin-mimetic properties (23). Several
clinical trials exhibited that Cinnamon and its
extracts achieved a therapeutic effect on diabe-
tic patients (24, 25). In clinical trials, cinnamon
displayed positive effects on glycemic control
lipid markers in type 2 diabetes populations
(24, 26). In light of the previous data suppor-
ting cinnamon dietary supplement improves
glycemic parameters. Thus, a cinnamon dietary
supplement may be beneficial in deterring the
incidence of diabetes-induced ED by preventing
glycemic parameters. It remains unknown that
the benefits of different cinnamon extract sup-
plementations on the prevention and treatment
of diabetes-induced ED. Furthermore, these
results may be supported further clinical and
preclinical studies using combinations of cin-
namon dietary supplement and PDE5i for the
treatment of diabetic ED, especially in patients
who do not respond to PDE5i therapy.

Overall, our results suggest that cinna-
mon and its major compound, CA may be effec-
tive, although a number of some limitations
that should be discussed to help shape future
research. For instance, limited trial numbers,
total sample sizes, methodological differences,
imprecise standardization of herbal extracts
used, and unclear risk of bias may decrease
interest for possible utility in clinical practice.
Several compounds have shown promise in vi-
tro and animal studies, but do not provide any
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clinical benefit. Previous data obtained from in
vitro cell cultures and in vivo animal experi-
ments must be translated into human activities.
In addition, more rigorous clinical trials in the
field are required before the consumption of
herbal dietary supplements can be definitively
suggested for the treatment of ED.

In conclusion, the present study de-
monstrates that CEO and CA induce relaxation
in HCC and rat CC in a NO/cGMP-independent
manner. Our investigation revealed novel bio-
logical functions of CEO and CA for erectile
function. Further research is required to address
the underlying molecular mechanisms of CEO
and CA responsible for cavernosal smooth mus-
cle relaxation.
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ABSTRACT ARTICLE INFO

Objective: Anacyclus Pyrethrum (AP) and Tribulus Terrestris (TT) have been reported as Dariush Haghmorad

male infertility treatment in several studies; however, in Iranian traditional medicine  Nttp:/orcid.org/0000-0002-9876-4943
these two plants are prescribed simultaneously. In this study, we aimed to determine
the effects of AP and TT extracts both separately and simultaneously on the male Wi-
star rat fertility parameters.

Materials and Methods: 32 male Wistar rats were divided into 4 groups: Control, TT,
AP, and AT treated groups. Treatment continued for 25 days and rats were weighed
daily. Their testes were dissected for histological studies. Sperm analysis including
sperm count, viability and motility were performed. Serum was obtained to evaluate
testosterone, LH and FSH levels. Histological studies were conducted to study Leydig,
and Sertoli cells, spermatogonia and spermatid cell numbers, and to measure seminif- ~ Submitted for publication:
erous diameter and epithelium thickness. December 10, 2018
Results: Sperm count increased in all the treatment groups. Sperm viability and mo-
tility in AT and AP groups were elevated. TT and AT groups showed significantly
increased testosterone level compared to control group (P=004, P=0.000, respectively)
and TT, AP and AT treatment groups showed increased LH level (P=0.002, P=0.03 and
P=0.000, respectively) compared to control, while only AT group showed increased
FSH (p=0.006) compared to control. Histological studies showed significant increase of
spermatogonia, Leydig and Sertoli cell numbers and epithelial thickness in AT group
compared to other groups. All the treatment groups had higher number of Leydig,
spermatogonia and spermatid cells.

Conclusion: TT and AP improved sexual parameters; however, their simultaneous ad-
ministration had higher improving effects on studied parameters.
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INTRODUCTION

Infertility refers to inability to achieve
pregnancy after twelve months of regular and
unprotected intercourse (1, 2). About 40-50% of
infertilities are due to male sexual dysfunction,
as one out of twenty men suffer from this issue,
worldwide (3-6). The majority of infertile and sub
fertile men have deficiency in the semen quali-
ty which is determined by low sperm numbers,
sperm morphology and insufficient sperm moti-
lity. Other cases may appear by hormonal imba-
lances, anatomical problems and genetic defects
(1, 2). Male fertility is the direct consequence of
spermatogenesis, a multistep process in semini-
ferous tubules of testis, which is highly regulated
by sophisticated hormonal signaling pathways
(6, 7). Testosterone is the major androgen in the
process of spermatogenesis promoting the main-
tenance of blood-testis barrier, Sertoli-spermatid
adhesion and mature sperm release (8). Gonado-
tropin releasing hormone (GnRH) has a central
role in controlling spermatogenesis. It performs
its role by inducing follicle-stimulating hormo-
ne (FSH) and luteinizing hormone (LH) secretion
from the anterior pituitary gland. LH stimulates
adult Leydig cells to generate testosterone (7, 9),
while FSH supports spermatogenesis by increa-
sing Sertoli cell numbers and preventing apopto-
sis of spermatogonia and spermatocytes (9, 10).

Medicinal plants, as a traditional treat-
ment, play a great role in remedies, due to their
accessibility, availability and affordability, par-
ticularly in non-industrialized countries (11).
Despite major advances in assisted reproducti-
ve techniques (ART), according to World Health
Organization (WHO) estimation, almost 80% of
world population trust on traditional health care
(12). Plants empirical studies have shown their
significant role in alternative therapy of sexual
dysfunction (13).

Anacyclus Pyrethrum (AP) root, com-
monly known as pillitory, belongs to Asteraceae
family. It is abundant in India and also found in
Africa and Asia. AP has been known as male se-
xual stimulant. Ebn-e-Sina (14), great medieval
Persian physician, prescribed it in Erectile Dys-
functions (ED) treatment. Other records indicate

this herb constitute a major part of Polyherbal
Ayurvedic Medicine (PAM), widely used for tre-
ating male sexual dysfunction (MSD) in the In-
dian subcontinent (15). In studies conducted by
Sharma et al. on the effect of AP in rat sexu-
al parameters, several observations were found,
including enhanced sperm number, bodyweight,
testis weight, seminal vesicle fructose and sexual
hormones concentrations (16, 17).

Tribulus terrestris (TT) (Zygophyllace-
ae) is a Mediterranean plant, traditionally used
against various ailments such as sexual inability,
edemas, abdominal distention and cardiovascu-
lar diseases in India, China, Bulgaria and South
Africa (18). A great number of studies have been
performed on the effect of TT extract on sperm
parameters in both human and animal models,
leading to controversial results (13, 19-24).

There are several reports indicating TT
effect on increasing body and sexual organs wei-
ght (13, 25). In a similar trend, Testosterone and
LH elevation were observed (26). On the contrary,
other studies reported no increase in testostero-
ne and LH levels (21, 27). In 2014 Santos CA et
al. observed that Tribulus terrestris was not more
effective than placebo in improving symptoms of
erectile dysfunction or serum total testosterone
(19).

In several regions of Iran, including nor-
thern Khorasan, TT and AP are prescribed simul-
taneously as a traditional treatment for male se-
xual dysfunctions. Accordingly, this paper aims
to evaluate serum levels of sexual hormones,
sperm analysis and histological studies in male
rats treated by separate extracts of Tribulus ter-
restris and Anacyclus Pyrethrum as well as mix-
ture of both extracts as prescribed in traditional
medicine.

MATERIALS AND METHODS

Plant material

Dried root of AP and flowers of TT were
purchased from local market in Bojnourd (North
Khorasan province), and it was recognized and
authenticated in Botanical Systematic Labora-
tory, Department of Biology, faculty of science in
Ferdowsi University of Mashhad.
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Preparation of extracts

The root and flowers were crushed to po-
wder and were macerated in ethanol (70% v/v) for
72h at room temperature to prepare ethanolic ex-
tract. The yield for TT was 6.8% and for AP 7.2%.
The salve extract was removed under reduced
pressure until the volume reached to 50mlL, then it
was left in room temperature in petri dish and the
dried mass was stored at 4°C.

Animals

Thirty-two Healthy adult male Wistar rats
(weight average 255+5g) were obtained from the
Animal House of Mashhad University of Medical
Sciences. They were kept in well-ventilated hou-
se conditions (temperature 28-31°C and humidity
50-559%); photoperiod: 12h natural light and 12h
dark; with free access to rat chow and tap water.
This project was approved by the ethics committee
of Mashhad University of Medical Science on the
use of animal’s laboratory.

Treatment

All rats were completely randomized into 4
groups containing 8 rats in each group. The groups
were force fed as follows: 1) Control group was gi-
ven Phosphate Buffer Saline (PBS) 2) TT Group was
treated by 10mg/kg of Tribulus terrestris extract 3)
AP group was treated by 100mg/kg of Anacyclus
pyrethrum extract 4) AT group was administe-
red by 10mg/kg of Tribulus terrestris extract and
100mg/kg of Anacyclus pyrethrum extract, simul-
taneously. The daily oral administration was car-
ried out by the use of metal oropharyngeal cannula
for 25 days. Each rat was administered by as much
as 0.5mL of the solution. The extracts were dissol-
ved in PBS; therefore, the control group was admi-
nistered by the same volume of PBS as treatment
group. The dose of administration for AP was cho-
sen from Sharma’s study 100mg/kg of which had
the best results and for TT 10mg/kg was chosen
from Gauthaman study (17, 26).

Body and organ weight

The body weight of animals was recorded
daily. After 25 days, the animals were sacrificed;
their testis and prostate glands were carefully re-
moved and weighed.

Sperm quality analysis

The cauda epididymis was directly isola-
ted after cervical dislocation of the animals and
placed in a Petri dish containing 1mL DMEM
with 1% BSA. 1mL of the medium was placed
in another petri dish, and a section of the cauda
epididymis was isolated in this dish that remai-
ned in an incubator at 37°C to allow the sper-
matozoa to ‘swim out’ into the medium for ap-
proximately 10 second.

Sperm quality was analyzed by three
parameters: sperm concentration, motility and
viability. Sperm concentration was analyzed
using hemocytometer method (15). One drop of
cauda epididymal spermatozoa was diluted 1:
100 in DMEM supplemented with 1% BSA and
placed in the center of the lower disc and further
examined with a microscope. The diluted solu-
tion was put into the counting chamber and the
sperm number was counted using hemocytome-
ter under light microscope. Sperm motility was
calculated by calculating the percentages of to-
tal and progressive motile spermatozoa using
invert microscope and expressed as percentage
of motility. Sperm viability was analyzed by
Eosin-Nigrosin method under light microscope,
where unstained spermatozoa counted as viable
and stained spermatozoa counted as non-viable.
The viability of spermatozoa was announced in
percentage terms.

Serum hormone analysis

Representative animals were bled by
cardiac puncture, and the blood was allowed to
clot at 4°C overnight. The samples were centri-
fuged, and the sera were collected and stored
at-80°C until hormone analysis was performed.

The sera obtained from all groups were
analyzed for testosterone, LH and FSH by ELISA
using commercial kits. Testosterone was mea-
sured using Free Testosterone ELISA kit from
IBL Germany. LH and FSH level were analyzed
using Rat LH and FSH Assay kits from BioVen-
dor, Czech Republic. Absorbance was read at
450nm using microplate ELISA reader (Stat Fax
2100, Awarness, and Phoenix, Arizona, USA).
The concentrations of hormones were estimated
from a standard curve generated with each run.
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Histology

After fixing the left testis in Bouin’s fixative,
the testis were dehydrated using a gradient of ethanol
and then cleared in xylene. It was then embedded
in paraffin and microtomed into 5um sections and
stained using Hematoxylin and Eosin. Epithelium
thickness, seminiferous tubule’s diameter, number of
Leydig and Sertoli cells, number of spermatids and
spermatogonia were assessed under a light microsco-
pe. Seminiferous tubule diameter and epithelium thi-
ckness were measured using ocular micrometer, me-
asuring respectively 40 and 20 random seminiferous
tubule diameters and thickness of their epithelium in
each slide; afterwards the mean was calculated for
each rat testis, the results are expressed as mean+SD
for each group. Sertoli cells, spermatids and sper-
matogonia were counted in all seminiferous tubules
of about 20pm in diameter, and then the mean was
calculated for each rat; the results are expressed as
mean+SD for each group. In order to calculate the
Leydig cell number we counted 6 random areas of all
slides, and then the mean was calculated for each rat.
The results are expressed as mean+SD.

Figure 1- The body weight of animals was recorded daily.
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Statistical analysis

One-way ANOVA was used for statis-
tical comparison of the results. Fischer's LSD
multiple comparison test was applied to see if
the differences were statistically significant.
Significance was defined at the 0.05 level. SPSS
19 were used to analyze the data. Results are
expressed as the mean+SD.

RESULTS

Body and sexual organ weights

An increase was observed in body weight
of AP group, while a decrease was obvious in TT
group compared to control group, however, AT
group showed nearly the same weights as con-
trol group; however, none of the alterations were
significant (Figure-1). Prostate weight showed
elevation in all treatment groups but it was not
statistically significant. Testis weight showed no
significant change (Table-1).

220 T T T T T T T T T T T T

=0=AT

T T T T T T

17 19

T T

23

21 25
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An increase was observed in body weight of AP group, while a decrease was obvious in TT group compared to control group, however, AT group showed nearly the same

weights as control group; however, none of the alterations were significant.

Ctrl=control group, TT=Tribulus terrestris, AP=Anacyclus pyrethrum, AT=Anacyclus pyrethrumand Tribulus terrestris
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Table 1 - Sexual organ weights and sperm parameters taken in this study (mean £ SD, n=8)

Parameters Mean + SD Range P Value
Sperm Count (No. of Sperm x10% /MM)

Control Group (n=8) 1.078 + 0.621 0.457-1.699

TT Group (n=8) 1.7225 +0.482* 1.7225-2.2045 0.01
AP Group (n=8) 1.671 + 0.404* 1.267-2.075 0.02
AT Group (n=8) 1.7245 + 0.334* 1.3905-2.0585 0.01
Prostate Weight /mg

Control Group (n=8) 63.7 £ 0.005 63.695-63.705

TT Group (n=8) 75.3 +0.005 75.295-75.305 0.10
AP Group (n=8) 74.9 £ 0.005 74.895-74.905 0.1
AT Group (n=8) 70.9 £ 0.002 70.898-70.902 0.30
Testis Weight /g

Control Group (n=8) 1.3412 £ 0.047 1.2942-1.3882

TT Group (n=8) 1.275 £ 0.070 1.205-1.345 0.43
AP Group (n=8) 1.3588 = 0.053 1.3058-1.4118 0.83
AT Group (n=8) 1.345 + 0.060 1.2912-1.4012 0.96
Prostate / Body (x103)

Control Group (n=8) 0.2335 + 0.054 0.1795-0.2875

TT Group (n=8) 0.2797 + 0.046 0.2337-0.3257 0.07
AP Group (n=8) 0.2605 + 0.057 0.2035-0.3175 0.29
AT Group (n=8) 0.2535 + 0.043 0.2105-0.2965 0.43
Motility (%)

Control Group (n=8) 70.375 + 2.800 67.575-73.175

TT Group (n=8) 72.75 +2.829 69.921-75.579 0.59
AP Group (n=8) 90 +2.619* 87.381-92.619 0.00
AT Group (n=8) 82.75 £ 3.845* 78.905-86.595 0.01
Viability (%)

Control Group (n=8) 83.875 + 6.0460 77.829-89.921

TT Group (n=8) 86.5 £ 6.563 79.937-93.063 0.09
AP Group (n=8) 87 +10.797* 76.203-97.797 0.05
AT Group (n=8) 90.75 + 10.403* 80.347-101.153 0.00

ANOVA followed by Fischer's LSD multiple comparison test. Data are presented as mean + SD

* Significant results

Ctrl= control group; TT=Tribulus terrestris; AP=Anacyclus pyrethrum; AT=Anacyclus pyrethrumand Tribulus terrestris
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Sperm parameters

Sperm count showed a significant increase
(55-57%, increase) in all treatment groups compa-
red to control group; however, none of the treatment
groups showed significant change compared to each
other. AT and AP treated groups showed signifi-
cant elevation in their sperm viability (P=0.000 and
P=0.05, respectively), however the increase in AT
treated group's viability was significant compared
to AP and TT treated groups (P=0.03 and P=0.01,
respectively). Motility had significant increase in AT
and AP treated groups (Table-1).

Hormonal levels

Testosterone level was increased sig-
nificantly in AT treated group compared to AP,
TT and control groups (P=0.000, P=0.000 and
P=0.000, respectively). TT group showed signifi-
cantly increased testosterone level compared to
control group (P=0.004). Increased testosterone le-
vel was observed in AP treated group as well, but
it was not significant (Figure-2). LH levels increa-
sed significantly in AT treated group compared to
AP, TT and control groups (P=0.000, P=0.000 and

Figure 2- Effect of AP, TT and AT extracts on serum level of
testosterone (mean = SD).
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The sera obtained from all groups were analyzed for testosterone, by ELISA using
Free Testosterone ELISA kit from IBL Germany. Testosterone level was increased
significantly in AT treated group compared to AP, TT and control groups (P=0.000,
P=0.000 and P=0.000, respectively). TT group showed significantly increased
testosterone level compared to control group (P=0.004). Increased testosterone
level was observed in AP treated group as well, but it was not significant.

Ctrl=control  group, TT=Tribulus terrestris, AP=Anacyclus  pyrethrum,
AT=Anacyclus pyrethrumand Tribulus terrestris. *P <0.05, ** P < 0.01, ***p<0.001

P0.000, respectively); it was also significant, in lo-
wer scales, in TT and AP groups in comparison to
control group (P=0.002 and P=0.03 respectively)
(Figure-3). FSH level was significant only in AT
group compared to control group and TT group
(P=0.000, P=0.000, respectively) (Figure-4).

Figure 3- Effect of AP, TT and AT exiract on serum level of
LH (mean = SD).

* %k %

k%
*kk 1

LH (ng/ml)
L L ==
N A N0 = N A

(=

Ctrl T AP AT

The sera obtained from all groups were analyzed for LH by ELISA using Rat LH
Assay kit from BioVendor, Czech Republic. LH levels increased significantly in
AT treated group compared to AP, TT and control groups (P=0.000, P=0.000 and
P0.000, respectively); it was also significant, in lower scales, in TT and AP groups
in comparison to control group (P=0.002 and P=0.03 respectively).

Ctri=control  group, TT=Tribulus terrestris, AP=Anacyclus  pyrethrum,
RT=Anacyclus pyrethrumand Tribulus terrestris. *P <0.05, ** P < 0.01, ***p<0.001

Figure 4- Effect of AP, TT and AT extract on serum level of
FSH (mean + SD).
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The sera obtained from all groups were analyzed for FSH by ELISA using Rat FSH
Assay kit from BioVendor, Czech Republic. FSH level was significant only in AT
group compared to control group and TT group (P=0.000, P=0.000, respectively).

Ctrl=control group, TT=Tribulus terrestris, ~AP=Anacyclus  pyrethrum,
AT=Anacyclus pyrethrumand Tribulus terrestris. *P <0.05, ** P < 0.01, ***p<0.001
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Histology

Seminiferous epithelium thickness signifi-
cantly increased in AT group compared to con-
trol group (P=0.04). Leydig, Sertoli, spermatid and
spermatogonia cell numbers elevated significantly
in AT group compared to all other groups. Semi-
niferous diameter did not show any significant
changes among all groups (Figure 5 and Table 2).

DISCUSSION

The present study demonstrates effects of
TT and AP either separately or together, on repro-
ductive parameters of male Wistar rats. Measured

sperm parameters, sperm count, mobility and via-
bility, in AT and AP treatment group compared
to controls were significantly influenced. Also, TT
treatment alone showed effects on sperm count,
which is consistent with previous studies (18, 28).
Cell numbers and properties related to sexual Wis-
tar rat organs were analyzed. Seminiferous diame-
ter, epithelium thickness, Sertoli, Leydig, spermatid
and spermatogonia cell number were significantly
increased in AT group compared to controls. Ho-
wever, treatment with either TT or AP just effected
on Leydig and spermatogonia cell numbers signi-
ficantly. Hormonal level of testosterone, LH and
FSH showed considerable increase in AT group

Figure 5 - Comparative H&E staining of seminiferous epithelium demonstrated increased thickness and Leydig, Sertoli,

spermatid and spermatogonia cell numbers in AT group.

A. Control group,

L

H&E staining of seminiferous epithelium from all groups was performed. Left testis from each group, collected on day 25, fixed in Bouin’s fixative and embedded in paraffin.
Five um sections from different regions of testis from each of the groups were stained with H&E. Epithelium thickness, seminiferous tubule’s diameter, number of Leydig
and Sertoli cells, number of spermatids and spermatogonia were assessed under a light microscope. Seminiferous epithelium thickness significantly increased in AT group
compared to control group. Leydig, Sertoli, spermatid and spermatogonia cell numbers elevated significantly in AT group compared to all other groups. Seminiferous diameter
did not show any significant changes among all groups (Additional data have been shown in Table 2).
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Table 2 - Seminiferous diameter, epithelium thickness and Sertoli, Leydig, spermatid, spermatogonia cell numbers taken in

this study (mean = SD)

IBJU | IMPROVE FERTILITY PARAMETERS IN MALE RATS

Parameters Mean + SD Range P Value
Seminiferous diameter (ym)

Control Group (n=8) 24.27 £ 0.61 23.66-24.88

TT Group (n=8) 24.35 £ 1.50 22.85-25.85 0.89
AP Group (n=8) 23.10 £ 0.94 22.16-24.04 0.06
AT Group (n=8) 23.00 +1.58* 21.42-24.58 0.04
Epithelium thickness (pm)

Control Group (n=8) 0.67 + 0.04 0.63-0.71

TT Group (n=8) 0.73+09 0.17-1.63 0.13
AP Group (n=8) 0.66 +0.3 0.36-0.96 0.67
AT Group (n=8) 0.75+£0.10* 0.65-0.85 0.04
Sertoli cell number

Control Group (n=8) 19.65 +2.12 17.53-21.77

TT Group (n=8) 20.63 +2.39 18.24-23.02 0.36
AP Group (n=8) 19.50 £ 2.20 17.3-21.7 0.87
AT Group (n=8) 33.88 £4.39* 29.49-38.27 0.00
Leydig cell number

Control Group (n=8) 12.00 £ 0.53 11.47-12.53

TT Group (n=8) 14.25 + 1.49* 12.76-15.74 0.00
AP Group (n=8) 13.88 £+ 0.83* 13.05-14.71 0.01
AT Group (n=8) 18.75 +1.98* 16.77-20.73 0.00
Spermatid cell number

Control Group (n=8) 5213 £7.49 44.64-59.62

TT Group (n=8) 56.87 = 6.51 50.36-63.38 0.30
AP Group (n=8) 62.50 + 5.35* 57.15-67.85 0.03
AT Group (n=8) 70 + 13.89* 56.11-83.89 0.00
Spermatogonia cell number

Control Group (n=8) 113.00 + 19.49 93.51-132.49

TT Group (n=8) 134.50 + 14.15* 120.35-148.65 0.01
AP Group (n=8) 135.87 + 3.74* 132.13-139.61 0.01
AT Group (n=8) 220.00 £ 17.42* 202.58-237.42 0.00

ANQVA followed by Fischer's LSD multiple comparison test. Data are presented as mean + SD

* Significant results

Ctrl=control group, TT=Tribulus terrestris, AP=Anacyclus pyrethrum, RT=Anacyclus pyrethrum and Tribulus terrestris.
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compared to other groups except FSH level in AT
group compared to AP group. The weight of pros-
tate and testes were not significantly altered in
none of the groups; nevertheless, prostate had a
mild increase of weight in all treated groups. Our
results for body weight were consistent with the
study performed by Sujith et al. on the toxicity of
AP in Wistar rats, and inconsistent with Sharma et
al. study on the aphrodisiac effects of AP on male
rats (28, 29).

A traditional Iranian, northern Khorasan,
remedy for enhancing male sexual activity is con-
sumption of a mixture of both TT flower and AP
root. TT active components are furostanol sapo-
nins called protodioscin and protogracilin, which
are responsible for the TT reported biological ac-
tivities, they up-regulate testosterone and LH and
increase libido and spermatogenesis (29-32). It is
believed that protodioscin is capable of being con-
verted to dehydroepiandrosterone (DHEA) (13). It
is also postulated that TT might increase DHEA
levels due to elevating the cAMP level in adrenals
(26). The reported main active components of the
root of AP are anacyclin, pellitorine, hydrocarolin,
inulin and traces of volatile oil and seasamin. To
our knowledge, no study has been conducted on
its components effects on male fertility (28).

Sperm count, motile sperm count and
normal sperm morphology have been reported as
indices of male fertility (33, 34). Steroidogenesis
and spermatogenesis are two major functions of
testis, which are the results of coordination be-
tween various cell types, including Sertoli, Leydig
and germ cells (35, 36). Hypothalamus-pituitary-
-gonadal axis increases Leydig cell numbers and
stimulates their testosterone production through
up-regulating LH; on the other hand, the axis is
important for Sertoli cell function and its num-
ber (16, 36). Sertoli cells encompass different
germ cells which are distributed in seminiferous
epithelium, where multiple germ cells are in con-
tact with a single Sertoli cell (36, 37). Testoste-
rone, LH and FSH, are three hormones related to
main role in sexual activity. LH stimulates Leydig
cells to produce androgen; it also increases Leydig
cell number in testis (38). Testosterone regulates
the spermatogenesis through phosphorylation of
cAMP response element-binding protein (CREB)

and its increase has a pivotal role in sperm quan-
tity and quality (8, 39). FSH also triggers the phos-
phorylation of CREB (40, 41). It has been shown
that the presence of mutant CREB in testis of rat
causes over 42+5.80% of the seminiferous tubules
to have disrupted spermatogenesis, due to apop-
tosis, causing the loss of 75% of spermatids (10).
This proves the important role of phosphorylation
of CREB. Testosterone and FSH share similar final
activities in different ways, and interestingly tes-
tosterone is twofold less efficient in phosphoryla-
ting CREB (42). Perhaps, that is why the presence
of FSH is necessary for full fertility (43). FSH also
causes higher glucose uptake (44, 45) and con-
trols the synthesis of major fuel used by germ
cells. FSH prevents apoptosis in spermatogonia
and spermatocytes; thus, their viability increases
(7, 10). Testosterone induces spermatogenesis and
can potentially improve spermatogenesis, if injec-
ted exogenously. However, what is really needed
for spermatogenesis is intratesticular testostero-
ne; moreover, exogenous testosterone suppresses
GnRH, leading to reduced LH, and consequently
lower testosterone production by Leydig cells, i.e
lower intratesticular testosterone (46, 47).

In our study, the number of Leydig cells
increased significantly in all treated groups co-
ordinately with the LH serum level. However, the
number of Sertoli cells was elevated significantly
only in AT group compared to all other groups,
which might be a confirmation for simultaneous
increase of serum LH, FSH and testosterone levels
compared to other studied groups. Spermatid and
spermatogonia numbers increased significantly in
all three groups, which might be due to higher
testosterone and LH levels; however, their number
in AT group was significantly higher than other
groups, which can be due to the increased number
of Sertoli cells and higher sexual hormonal levels
in this group.

In conclusion, TT and AP have positive
effects on sexual parameters and sexual hormo-
nal levels in male rats. However, the mixture of
AP and TT, as prescribed in traditional medicine
of northern Khorasan has considerably remarka-
ble effects on sexual parameters of Wistar rats
including enhanced sperm quality, sexual hor-
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monal levels and histoarchitecture of male Wistar
rats. The extracts seem to have combined effects.
Thus, further studies should be performed on di-
fferent doses and also to find active agents and
their effective combinations. Both TT and AP have
been reported to be non-toxic and have no side
effects; accordingly, they are safe choices for drug
purposes. These findings and future studies based
on these results can lead to new drugs for male
sexual dysfunction.
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Editorial Comment: Improvement of fertility parameters
with Tribulus Terrestris and Anacyclus Pyrethrum treatment
in male rats
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Brasil

Herbal medicine is as old as the history of mankind, and is still a topic of interest in current
days. The article of Haghmorad et al. (1) reports promising results with two herbal extracts for impro-
ving fertility parameters. Both herbs showed positive results when used individually, but (what was more
interesting) a synergic effect seems to occur when used together. The extract of Tribulus terrestris were
more prominent in raising LH and Testosterone levels (which was already reported (2,3)) while Anacyclus
pyrethrum showed more impressive results in raising FSH and improving sperm parameters. Thus, the
combined use may improve fertility parameters by two different endocrine ways. One limitation not rai-
sed by the authors is that the extracts improved fertility parameters in control animals, in which a nor-
mal testicle, hypothalamus-pituitary-gonadal axis and fertility parameters are assumed. Future studies
investigating if these herbal extracts can also improve fertility parameters in infertile/subfertile models
are warranted.

The mechanisms of action of these phytotherapics are poorly understood, especially for the less-
-studied Anacyclus pyrethrum. This herb has been proposed for different conditions (from local anes-
thetic to anticancer (4,5)), although no clinical study was conducted focusing on male reproductive or
endocrine systems. It seems that most phytotherapeutic study focuses only on the final specific effects,
putting aside the search for knowledge on the basic mechanisms of the extracts.

Since the ancient Greece Hippocrates advocated the principle of primum non nocere which should
be always applied when proposing any therapy, including herbal therapies. When studying any treat-
ment for a specific condition, is important to have a more global perspective, evaluating potential side-
-effects of the proposed medication. Specifically, for Tribulus terrestris, our group recently showed this
herb leads to arterial blood pressure increase and renal morphology alteration with glomerular loss (6).
This kind of study may add information for the physician, helping evaluating the pros and cons of each
prescription for each patient.
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Penile skin flap: a versatile substitute for anterior urethral

stricture
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ABSTRACT

Purpose: Penile skin flap uretroplasty is a useful technique for a long urethral stricture
due to the ample length and surgical handling characteristics. We investigated the sur-
gical technique and initial results of uretroplasty for anterior urethral strictures using
a dorsal penile skin flap.

Patients and methods: From January 2003 to January 2018, a total of 77 patients
underwent substitution urethroplasty using dorsal penile skin flap for bulbar urethral
strictures in our institution. All patients were assessed preoperatively, and followed
postoperatively by physical examination, urinalysis, retrograde and voiding urethrog-
raphy, uroflowmetry and post-void residual urine measurement. Success was defined
as no requirement of additional urethral instrumentation.

Results: The mean age was 45 years (10-87). The mean stricture length was 5cm (3-
10cm). The mean flap length was 6cm. Urinary fistula was the most common postop-
erative complication. The mean follow-up was 60 months (6-120). The overall success
rate was 880%. Recurrent strictures were found in 4 patients (5%) at 1 year. At 3 year
follow-up, 5 (7%) more patients had recurrences. All recurrences were managed by
internal urethrotomy.

Conclusions: Substitution urethroplasty using penile skin flap appear to be a safe and
efficient technique for the treatment of a long and complex anterior urethral stricture.
It provides encouraging cosmetic and functional results.
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INTRODUCTION

Urethral stricture disease is a heteroge-
neous condition that often requires a wide array
of surgical techniques for a successful repair. Tre-
atment options include dilation, urethrotomy and
reconstructive surgical techniques (1).

As clearly evident in the literature, isolated
and short bulbourethral strictures inferior to 1.5-
2cm are treated by excision and anastomotic re-
pair. On the other hand, complex anterior urethral

reconstruction relies on a tissue transfer technique
in the form of either a free graft and/or pedicled flap
(2). The challenge lies in choosing the appropriate
technique for a particular stricture (3, 4). Both are
successful individually (5, 6). Penile skin flap can be
used in long anterior urethral strictures. Its adapta-
bility comes from its mobile, well-vascularized pedi-
cle and elastic skin island that can be used from the
membranous urethra to the fossa navicularis.

In the current era of buccal mucosa, now
considered the donor substitute of choice for aug-
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mentation, the success of the penile skin flaps in
the management of anterior urethral strictures
should be reassessed.

The objective of this retrospective study
is to describe surgical technique, indications and
initial results with dorsal penile skin flap for ante-
rior urethral strictures.

PATIENTS AND METHODS

Patients

After obtaining approval from our ethical
committee (n° 212/18), we retrospectively identi-
fied a total of 77 patients (from January 2003 to
January 2018) who underwent urethroplasty using
dorsal penile skin flap for bulbar urethral strictu-
res in our institution. Patients with lichen sclero-
sus and failed hypospadias repair were excluded.

All patients were evaluated preoperatively
by physical examination, urinalysis, uroflowme-
try and retrograde and voiding urethrography. In
all patients, a dorsal onlay flap urethroplasty was
performed using penile skin flap. Success and fai-
lure was defined respectively by the absence of or
the need for any subsequent urethral procedure
(dilation, internal optical urethrotomy or repeat
open urethroplasty). Postoperative complications
were recorded and classified as early (onset: 30d)
or late (onset: > 90d) complications, depending on
the date of onset. They were also graded according
to the modified Clavien system (7).

All patients were followed at 1 month pos-
toperatively, followed by 3-month intervals for
the first year and annually thereafter. Follow-up
consisted of physical examination, urinalysis and
uroflowmetry. In case of suspicion of recurrence
(clinically or on uroflowmetry: Qmax < 15mL/s),
a retrograde urethrography or urethroscopy was
done. Statistical analysis was conducted using
chi-square and Student t tests.

Surgical technique

The operation was made under spinal an-
aesthesia. The patient is placed in the lithotomy
position. A foley catheter is inserted through the
urethra until the stricture. A midline perineal inci-
sion is made. The urethra is completely mobilized

from the corpora cavernosa. Next, it is rotated 180
degrees, and is incised along its dorsal surface.
The stricture is opened along its whole length.

For all patients we use dorsal penile skin
for urethral reconstruction. The flap width is care-
fully measured using a surgical skin marker (Fig-
ure-1A). In order to avoid redundancy and succu-
lations, the flap width should not exceed 20mm.
The flap length is measured using the current for-
mula: L = US (urethral stricture) + (US*0.2) (8).
Then, the flap is raised (Figure-1B). The pedicle
is mobilized proximally to an extent that allows
ventral transposition of the flap without ten-
sion (Figure-1C). The dorsal penile neurovascular
complex and tunica albuginea are exposed and
preserved immediately beneath the plane of dis-
section. The superficial lamina of Buck’s fascia is
elevated with the pedicle flap, thereby supplying
its foundation (Figure-1D).

The flap is passed through a scrotal tunnel
to the bulb without torsion and without placing
excessive tension on the pedicle (Figure-2A). It is
then brought on to the exposed dorsally opened
portion of the urethra and sutured to adjoining
edges of the urethra using continuous fine sutures
over a 16-F Foley catheter (Figures 2B-D). Foley
catheter and suprapubic catheter, if placed preop-
eratively, are left indwelling for 14 weeks. A suc-
tion drain is placed on the contra lateral side of
the pedicle and removed on postoperative day 2.
A retrograde and voiding urethrography is per-
formed at the time of catheter removal in all pa-
tients. Any extravasation is managed by extend-
ing the period of catheterization.

RESULTS

The mean age was 45 years (10-87). The eti-
ology of stricture was infectious in 40 (52%), trau-
matic in 28 (36%) and iatrogenic in 9 (12%). Only 8
(11%) are primary, 69 patients (89%) had a history
of urethral intervention in the form of dilatations,
internal urethrotomy (IU) or urethroplasty (Table-1).
The stricture was located at the bulbar urethra in 70
cases (90%), perineal urethra in 5 cases (7%) and at
the penile urethra in 2 cases (3%). The mean stric-
ture length was 5¢m (3-10cm). The mean flap length
was 6cm (4-10cm). Urinary fistula was the most
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Figure 1A - The flap width is carefully measured using a surgical skin marker; Figure 1B - The flap is raised; Figure 1C - The
flap is dissected to an extent; Figure 1D - Final aspect of the flap.

Figure 2A - The flap is passed through a scrotal tunnel to the bulb without torsion and without placing excessive tension on
the pedicle; Figure 2B - The flap is sutured to the adjoining edges of urethra; Figure 2C - Final aspect of urethra, Figure 2D
- Final aspect of the penis.
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common postoperative complication. Postoperative
complications are listed in Table-2.

The mean follow-up was 60 months (6-
120). Recurrent strictures were found in 4 patients
(5%) at 1 year. At 3 year follow-up, 5 (7%) more

Table 1 - Preoperative parameters.

Parameters Value
Age (y), mean 45 (10- 87)
Procedures performed previously, n (%) 69 (89%)
Internal urethrotomy 50 (65%)
Urethroplasty 15 (19%)
Urethral calibration 4 (5 %)
Etiology, n (%)
Infectious 40 (52%)
Traumatic 28 (36%)
latrogenic 9 (12%)
Stricture location, n (%)
Bulbar 70 (90%)
Perineal 5 (7%)
Penile 2 (3%)
Stricture (cm), mean 5(3-10)

Table 2 - Operative and follow-up data.

patients had recurrences. All recurrences were
managed by internal urethrotomy. The overall
success rate was 88%.

DISCUSSION

No single approach is appropriate for all
urethral strictures. Many different reconstruc-
tive techniques have been described and are cho-
sen based on the length, location and extent of
spongiofibrous tissue contributing to the stricture.
While, end to end uretroplasty is appropriate for
short stricture with a high success rate, the use
of flaps or grafts is mandatory in patients with
longer and complex strictures (9, 10).

The controversy over the best means of
reconstructing the urethra, using flap or graft, is
still under debate. The current literature, however,
does not clearly support the use of one technique
over the other (11). In the late of 1990s, buccal
mucosa became a standard for reconstructing ure-
thral strictures due to its advantageous histologi-
cal properties and high success rate (12). However,
several disadvantages should be considered. It re-
quires the need of an additional operation field
and additional specialised nursing and/or surgi-
cal personnel for oral graft harvest (13). Moreo-
ver, various donor sites related complications are

Parameters Value
Flap length (cm), mean 6 (4-10)
Early Complications, n (%) Clavien Grade 9 (12%)
Urethrocutaneous fistula | 4 (5%)
Orchiepididymitis 1S 2 (3%)
uTl I 2 (3%)
Hematoma | 1 (1%)
Recurrence at 1 year, n (%) 4 (5%)
Recurrence at 3 year, n (%) 5 (7%)
The overall success rate, n (%) 68 (88%)

UTI = Urinary tract infection
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reported including, oral pain, oral tightness and
alterations in saliva production (14, 15).

We observed that many experienced urol-
ogists are unfamiliar with the use of penile skin of
urethral reconstruction. Although, penile skin flap
is our preferred reconstructive technique, because
of its excellent cosmetic and functional outcomes.

Penile skin has become a good urethral
substitute because of ease of harvest, surgical han-
dling characteristics, hairlessness, and compatibil-
ity in a wet environment. On the other hand, it
has a flexible tissue with a rich vascular supply
allowing to reconstruct long and complex urethral
strictures as in our patients.

In our institution, we have adopted this
technique for 14 years and we consider that har-
vesting of penile skin is safe and technically sim-
ple for all urologists, as it requires no special ex-
perience with oral surgery or knowledge of oral
anatomy (13).

Over viewing the published reports, there
is strong evidence that substitution urethroplasty
using penile skin flaps has acceptable results.

Most authors have reported identical suc-
cess rates for both buccal mucosa graft and penile
skin flaps (16, 17). In a retrospective analysis of
299 patients, Fu Q et al. (18) reported a similar
success rate with buccal mucosa (85%) as com-
pared with penile skin flap (83%). Similarly, in a
comparative study including 69 patients, the suc-
cess rate was equal for both buccal mucosa graft
(90%) and penile skin flap (84%) (19).

Alsikafi et al. compared the outcome of
95 buccal mucosa urethroplasty and 24 penile
skin flap urethroplasty. The overall success rate
of penile skin urethroplasty was 84% in a mean
follow-up of 201 months (20). Similarly, Dubey et
al., reported on 28 patients who underwent longi-
tudinal penile skin flap a success rate of 85%. In
this study, the stricture recurrence was described
in 4 patients (17). Quartey et al., reported with
transverse preputial or penile flap a success rate
of 99% (21).

In our study, the overall success rate was
889%. Surgical failure was reported in 12% of our
patients, wherein focal recurrence occurred mainly
at the anastomotic margin showing results similar
to those of previous studies (22, 23).

The best location for placing grafts (ven-
tral or dorsal) remains controversial. Some au-
thors, have suggested that ventral placement of
the flap/graft can lead to complications like ure-
thral diverticulum formation and succulations
with postvoid dribbling and ejaculatory failure
(24, 25). However, some others have reported
good long-term stricture-free outcomes equal
to dorsal onlay using this technique (6, 26). In
our series, the transverse penile skin flaps were
fashioned and rotated to be dorsally quilted into
the dorsally opened strictured part of the urethra
without vascular compromise. Based in our ex-
perience, it seems that the outcomes of this tech-
nique are encouraging.

A review of literature showed a variabil-
ity of rate and type of complications reported.
The rate of occurrence of urethrocutaneous fistu-
la ranges from 0 to 13% (3, 17, 23). In the present
study, only 4 patients (5%) developed urethrocu-
taneous fistula.

The incidence of pseudodiverticulum for-
mation in flap repair ranges from O to 5% in vari-
ous series (17, 27, 28). In our series, the incidence
of pseudodiverticulum formation was 0%. In this
respect, dorsal onlay flaps are more advantageous
than ventral placement. Necrosis of the penile skin
was less reported. It results when the vascular sup-
ply of the sub-dermal plexus was compromised.
This is an inherent disadvantage of any pedicle pe-
nile skin flap, although in experienced hands its
incidence is lower (24). In the present study, no case
of penile skin necrosis has been reported.

Any kind of substitution urethroplasty de-
teriorates over time. Long-term results with skin
flap urethroplasty show a decreasing success rate
with time. Peterson et al. demonstrated in a multi-
center study a higher failure rate when longer fol-
low-up was considered (18.4% at 58.8 months). The
high rate of recurrence can be attributed to a poor
urethral quality. In our series, urethral stricture was
reported in 9 patients (129%).

CONCLUSIONS

Substitution urethroplasty using penile
skin flap appears to be a safe and efficient tech-
nique for the treatment of a long and complex
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anterior urethral stricture. It provides encourag-
ing cosmetic and functional results.
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ABSTRACT

The anti-Miillerian hormone triggers the regression of uterus and fallopian tubes in
male embryos; if there are problems in the synthesis or action of this protein, Miillerian
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structures persist in an otherwise phenotypic male. The most frequent clinical presen-

tation of Persistent Mullerian Duct syndrome is cryptorchidism and inguinal hernia.
The few cases reported in adults are incidental findings or inguinal hernias. However,
we present an adult male with history of bilateral cryptorchidism with unsuccessful
orchidopexy, who presents with a large abdominal mass with the finding of a semino-
matous tumor and persistence of Millerian structures, in whom the variant c.916delC
(p.Leu306Cysfs*29) in the AMHR2 gene not previously reported was documented.

INTRODUCTION

Male sex determination is a process deter-
mined by: 1) testis formation of the primitive go-
nad (sex determination) through various transcrip-
tion factors, and 2) differentiation of internal and
external genitalia by action of hormones secreted
by the fetal testicle (sex differentiation). It starts
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by activation of SRY gene in the precursor cells
and translocate to the nucleus and binds to the
enhancer region of SOX9, to intervene in the di-
fferentiation and proliferation of Sertoli cells and
the tubular organization of the testis that secret
anti-Miillerian hormone (AMH) to promote the re-
gression of Miillerian ducts (fallopian tubes, uterus
and upper vagina) (Figure-1) (1). Testicular descent
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Figure 1 - In normal XY males, the SRY gene begins
testicular differentiation by interacting with other genes
that determine sex, after which the differentiation and
proliferation of Sertoli cells that secrete anti-Miillerian
hormone (AMH) promote the regression of the Miillerian
ducts and allow the differentiation of the Wolff ducts that
will originate the vas deferens, the epididymis, seminal
vesicles and ejaculatory ducts. SRY (Sex Determining
Region Y), SOX9 (SRY-Box 9), DAX-1 (also know as NROB1-
Nuclear Receptor Subfamily 0 Group B Member 1), AMH

(Anti-Mullerian Hormone).

eventually occurs until the end of pregnancy and is
both dependent and independent of hormones.

AMH is a glycoprotein secreted by the
Sertoli cells of the testes from the moment of se-
xual differentiation until puberty. The AMH gene,
a member of the transforming growth factor-f
(TGF-p) is activated by SRY but also by genes
upstream and downstream as SOX9, SF-1, WT-1
and GATA415 (2-5). The defects of synthesis and
action of AMH also known as Persistent Miille-
rian Duct Syndrome (PMDS), is an unusual disor-
der of sex development with autosomal recessive
inheritance. In 52% of cases it happens because of
mutations in the gene that encodes for anti-Miil-
lerian hormone (AMH) and less frequently for
mutations in the AMH receptor, type II (AMHR2)
causing hormonal resistance (6). Mutations wi-
thin these two genes have been detected in 85%
of patients with PMDS, with unknown genes in
the remaining 15% of cases.

AMHR2 is a membrane protein, which
contains a N-terminal extracellular domain that
binds AMH, a transmembrane domain, and an
intracellular domain with serine/threonine kinase
activity. The AMHR?2 gene is located at 12q13 and
contains 11 exons. The extra cellular domain of
AMH binding is encoded by the first 3 exons (5);
the exon 4 encodes the transmembrane domain,

SF1 DAX1+

\ /Other genes

SRY =P SOX9 ———p

~
-~
<
~

AMH

and the catalytic intracellular serine/threonine
domain is encoded by the last 7 exons (7).

The incidence of PMDS is low, with near
200 cases documented in the world. Individuals
with PMDS are phenotypical male with karyotype
46, XY with presence of Wolffian and Miillerian
structures and normal virilization, consequently
with normal external male genitalia. However,
some individuals have infertility secondary to pro-
longed cryptorchidism or anomalies in the com-
munication between the testis and the male ducts
(epididymis and upper deferent duct) secondary to
presence of Miillerian ducts attachments to testes
preventing the normal descent. According to pre-
vious case reports, delayed diagnosis at adulthood
may cause infertility (5).

The determination of serologic levels of
AMH is useful when it is suspected in childhood
(undetectable with mutations in AMH or normal-
-elevated with mutations in AMHR2) (8, 9), with
certain limitations in adults because AMH levels
are low and cannot discriminate between AMH
and AMHR?2 mutations, neither in cases of PMDS
not associated with mutations in these genes. The
most common symptoms of PMDS are inguinal
hernia, undescended testis, abdominal mass and
less frequently testes tumor (10). Also, Miillerian
structures could be discovered as an incidental
finding during an abdominal surgery or imaging.
The treatment in men with PMDS is still under de-
bate. Previous papers have suggested that surgery
should be conducted in separate procedures: first,
testis reposition into the scrotum with hernia repair
and testis biopsy and second, orchidectomy upon
indication for atrophic testis or when orchidopexy
cannot be performed (10, 11). As in non-descended
gonads, the testes of patients with this syndrome
have a high risk of developing malignant tumors,
calculated between 15 and 18% (12). Tumors of all
types have been reported: embryonal carcinoma,
teratomas, embryonal sac tumors (Yolk Sac), cho-
riocarcinomas and seminomas. A total of 30 cases
of malignant transformation have been identified
in patients with PMDS (13).

Recently, we detected a mutation not
previously reported in the AMHR2 gene in a
male with congenital cryptorchidism with failed
orchidopexy and unsuccessful surveillance who

1065



IBJU | PMDS DIFFERENTIAL DIAGNOSIS OF CRYPTORCHIDISM

arrived with an abdominal mass corresponding
to a seminomatous tumor.

MATERIALS AND METHODS

Patient

A Colombian 33-year-old married man, son
of consanguineous parents, with history of orchido-
pexy at 4 years, without follow-up after surgery to
evaluate the testicular position, was recently admit-
ted to our clinic with complaints of urinary symp-
toms. Physical examination showed that the patient
was phenotypically male with bilateral cryptorchi-
dism and normal penile length. His secondary sex
characteristics were normal but an abdominal mass
was palpated in the hypogastrium; therefore, addi-
tional tests were done. The patient had a personal
history of infertility not studied.

The hormonal evaluation of the patient at
the time of consultation revealed hypergonadotropic
hypogonadism FSH (2.2mUI/mL-reference: 0.2-1.4),

LH (0.08ng/mL-reference: 0.01-0.5), testosterone
(0.04ng/mL-reference: 0.01-0.04-: basal without
alterations) and AMH: 816pg/L (reference: 360-
668pg/L). Other laboratory results showed eleva-
ted tumor markers alpha-fetoprotein and human
chorionic gonadotropin. The pelvic MRI showed
a heterogeneous mass of tumoral aspect in the
pelvis, extension to the hypogastrium and retro-
vesical space, with a volume of 640cc. Features
of the mass suggested a mixed lesion with solid
and multilocular cystic component, with some he-
morrhagic foci, which contacts the dome of the
bladder and base of the prostate, displacing the
seminal vesicles to the left, with suspicious image
of Ewing’s sarcoma.

Diagnostic laparotomy and resection of the
mass revealed a 20cm multi-loculated mass arising
from the left undescended gonad. Right hypotrophic
undescended gonad was adhered to Miillerian
ducts (Figure-2). Total excision of the mass, uterus
and bilateral fallopian tubes gonads was perfor-

Figure 2 - Intraoperative appearance and histopathologic findings.

A) Left intra-abdominal gonad associated with tubular structure reminiscent of uterine horn and broad ligament, B) multiloculated mass dependent of left gonadal

tissue, C) pure seminomatous tumor, and D) atrophic tissue of right teste.

1066



IBJU | PMDS DIFFERENTIAL DIAGNOSIS OF CRYPTORCHIDISM

med. Pathologic examination revealed pure semino-
matous tumor and right atrophic testis (Figure-2).

Sections from both fallopian tubes showed
congestion and fibrosis. No ovarian tissue was seen.
The patient received multidisciplinary management
by endocrinology, urology, genetics, oncology and
psychology. His family received genetic counseling
for the risk of recurrence and the carrier status.

METHODS

Cytogenetic

Cytogenetic analyses of the patient were
carried out based on phytohemaglutinin-stimulated
peripheral blood lymphocyte cultures, according to
standard laboratory protocols. Chromosome pre-
parations were treated with HCl and stained with
Wright for banding G. A total of 50 metaphase cells
were analyzed at the 550-band resolution level.

Molecular cytogenetics using fluorescen-
ce in situ hybridization (FISH) with the following
probes and probe sets was subsequently performed
following the manufacturer’s instructions: SRY
(in Yp11.31; Cytocell-Aquarius, Cambridge, UK),
DYZ1 (in Yq12; Cytocell-Aquarius, Cambridge,
UK). Also, a control probe for Xpll.1-q11.1
was hybridized. As counterstain 4’,6-diamidi-

no-2-phenylindole DAPI was used. 200 metapha-
ses and 50 nuclei were analyzed with the ZEISS
ZEN® microscope software.

Molecular analysis of the AMH and AMHR2 gene
Genomic DNA was extracted from the pe-
ripheral blood of the proband, following standard
salting-out protocol. DNA was amplified by PCR
using specific primers for the AMH and AMHR2
genes, reported by Yumie et al. (14) (Table-1). PCR
conditions were: one cycle of 95°C for 5 minu-
tes, 35 cycles of 97°C for 45 seconds; annealing
temperatures for 45 seconds; 72°C for 2 minutes;
and a final cycle of 72°C for 10 minutes. The PCR
products were analyzed by direct DNA sequen-
cing on an ABI 310 sequencer (Applied Biosyste-
ms; Thermo Fisher Scientific, Inc., Waltham, MA,
USA). The results were analyzed by comparing
the sequences with those reported in Gene Bank
NM_000479 and NM_020547, respectively.

RESULTS

Patient’s karyotype showed 46.XY.ish
Yp11.31 (SRY+). Sanger sequencing revealed the
existence of a homozygous variant NM_020547
(AMHR2) c.916delC (p.Leu306Cysfs*29) in the 7

Table 1 - Primer sequences and annealing temperatures of fragments of AMH and AMHR2.

Gene exon Forward primer (5’ - 3’) Reverse primer (5’ - 3) Annealing Temp (C°)
AMH 1 F — AAACACCCCACCTTCCACTC R —-CCGGCCCACCTGAAGGAA 60
AMH 2 F — CAGGGACAGATCCCAAAGAT R — TACTGCAGACCCTGCAACAA 60
AMH3 -4 F — GTAGAGCGGGGCTGGGTA R — CGCAATTGGAGGAGTTGAGA 57
AMH 5 F— CTGGACACCGTGCCCTTC R - TGGGGTCCGAATAAATATGG 57
AMHR2 1 -2 F — CAGGATGCCCTGTATCTGAAG R —acaccccaggatgtgtctgt 58
AMHR2 3 -4 F— CTCTGTTTCCACACCCCATT R - GGAGAGGGGTCAGAGCTTTT 58
AMHR2 5 -6 F — GACTCCCATGACCTCTCACAA R — CATGTAGCCCCCACCTCTAT 58
AMHR2 7 F — GGATGGATCAGCCGTCTC R - AGGCAGAATCACAAACATAGCA 61
AMHR2 8 -9 F - AAAAAGAGGGAGGAAGAAAATC R - ttggggtgaacctagaatgg 54
AMHR2 10 F— CCCTTTCTACATGGTAGGCA R —ACGTCCTTGAAGCCCATGCCCA 49
AMHR2 11 F—TTTTAACCCTGGGGCCCACT R - GCACACCTACCCCAAGTCAC 58
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exon of the AMHR2 gene, that produces a chan-
ge in the amino acid that results in a pathogenic
frameshift with a shorter protein of 334 amino
acids, respect to the normal protein of 574 amino
acids, removing a significant part of the intra-
cellular serine/threonine kinase domain responsible
of biological activity. This variant has not been pre-
viously reported. The amino acid Leucine is conser-
ved in some mammal species (Figure-3), indicating
that changes in this position can have a significant
effect on the protein.

Although this variant has not been repor-
ted previously in the dbSNP, 1000G, and ExAC
databases, it has been identified as pathogenic by
bioinformatics analysis tools Protein Variation
Effect Analyzer (provean.jcvi.org/index.php) and
Polyphen (http://genetics.bwh.harvard.edu/pph2/).

DISCUSSION

To date, 4 patients with PMDS have been
reported in Colombia: two children with diagno-
sis during laparoscopic treatment of cryptorchi-
dism without molecular study, (15) and two adult
patients with cryptorchidism and inguinal hernia
were identified in pelvis MRI with uterus and
fallopian tubes (16).

This case report highlights the importance
of a continuous and multidisciplinary evaluation
of patients with cryptorchidism, a clinical spectrum
of disorder of sexual differentiation, whereas the
post-operative follow-up of the patient would have
contributed to the timely management of the failed
orchidopexy and to avoid secondary consequences
as tumor and infertility.

The initial laboratory evaluation in a phe-
notypically male with bilateral nonpalpable testes
must include karyotype, ultrasonography of the
pelvic structures, serum testosterone, gonadotropins
(LH, FSH), anti-Miillerian hormone level, and ex-
ploratory surgery is usually necessary for definitive
diagnosis. In males, serum levels of AMH remain
high until 2 years of age and persist in measurable
levels until puberty, before decreasing to undetecta-
ble levels at puberty (17).

AMH is a possible screening assay in young
patients with bilateral cryptorchidism, due to the
possibility of differential diagnosis of PMDS, even
more in the presence of a positive history of con-
sanguinity, bilateral cryptorchidism and male in-
fertility, as in this case, which was susceptible to
be diagnosed in childhood. An opportune diagnosis
allows an adequate surgical management, and gi-
ving advice in the surveillance of the tumoral risk
and in the possible compromise of the fertility, but
even the molecular diagnosis allows confirming the
diagnosis and providing genetic family counseling.

Mutations in the intracellular domain, like
this, have been reported previously, all with lack of
the kinase activity (7, 18) and alteration of the secon-
dary catalytic activity, therefore, without functional
AMH that leads to regression of the Mullerian ducts.

Likewise, the importance of long-term pos-
toperative follow-up of orchidopexy is highlighted,
due to possible complications associated with non-
-descendant testicular tissue (eg, testicular cancer,
occult testicular torsion, infertility) as occurred in
this patient, who, due to lack of knowledge and
non-adherence to periodic follow-ups, had a late
diagnosis of PMDS and testicular tumor.

Figure 3 - Conservation of AMHR2 protein between different species. The red hox indicates the altered amino acid in the
individual reported conserved in all species in which this protein is present. Bold letters indicate amino acid changes with

respect to the human Wild type sequence.

Species Match Gene Alignment
Human

P. troglodytes All identical

M. mulata All identical

F. catus Partly conserved

M. musculus Partly conserved

G. gallus No homologue

T. rubripes No homologue

D. rerio No homologue

D. melanogaster No homologue

TSDWGSSL RMA |L | SLAQGLAFLHEERWQNGQYPGIAHRDLSSQNVLIREDGSCAIGDLGLALVLPGLTQPP
SL RMA |L| SLAQGLAFLHEERWQNGQYPGIAHRDLSSQNVLIREDGSCAIGDLGLALVLPGLTQPP
SL RMA |L| SLAQGLAFLHEERWQNGQYPGIAHRDLSSQNVLIREDGSCAIGDLGLALVLPGLTQPP
SDWGGSSM RMA | L| SLARGLA FLHEERWQDGQYPGIAHRDLSSQNVLIREDGSCAIGDLGLALVLPGLTQPP
SL RMAL|SLAEGLAFLHEERWQDGQYPGIAHRDLSSQNVLIREDRSCAIGDLGLALVLPGLAQPP
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CONCLUSIONS

In conclusion, PMDS is a condition that is
observed in men with cryptorchidism and/or in-
guinal hernia. It must be diagnosed and treated
promptly to protect the fertility and prevent the
potential risk of tumors. Our results expand the
mutational spectrum of this infrequent condition
and emphasize that PMDS should be included in
the differential diagnosis of cryptorchidism. Ge-
netic counselling should be considered in cases of
parental consanguinity.
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Open anterograde anatomic radical retropubic
prostatectomy technique: description of the first fifty-
five procedures
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ABSTRACT

Introduction: Robotic-assisted radical prostatectomy is the leading surgical technique and was discussed in Pasadena
Consensus Panel (1). The goal of this study is to present the results of the first fifty-five patients submitted to Anterograde
Anatomic Radical Retropubic Prostatectomy technique (R2PA2), without adding complexity or cost.

Materials and Methods: Fifty-five eligible men with localized prostate cancer underwent R2PA2 from January, 2016 to
December, 2017. The technique was previously described (2): the main surgical steps were anterograde dissection, ligation
of the dorsal vascular complex without dividing, preservation of the bladder neck, nerve sparing, preservation of Denon-
villiers’ fascia and confection of the running suture anastomosis. All patients were operated on by second-year residents.
Results: All procedures were completed as planned, but one converted to retrograde prostatectomy (mean duration,
163.40 minutes; hospital stay, 4 days with 4.20 days of drainage; indwelling vesical catheterization of 9.80 days). Positive
surgical margin was found in six T2 staging patient (10.90%) and five T3 (9.10%). Biochemical PSA recurrence occurred
in three patients (5.50%).

Twenty-four (43.60%) were continent immediately after indwelling catheter removal, seventeen (30.90%) did not wear
a pad at one postoperative month while eighteen (30%) used only one safety pad. Five minor complications occurred.
Conclusion: We were able to perform R2PA2 allowing men who do not have access to this new technology to be oper-
ated on with the same technique used in robotic surgery. This method was reproducible by low-volume prostate cancer
surgeons; help inexperienced surgeons to develop skills valuable to future training with robotic techniques.
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Intracorporeal renal hypothermia with ice slush for
robot-assisted partial nephrectomy in a highly complex
renal mass
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ABSTRACT

CASE DESCRIPTION
Objective

To report our step-by-step technique for robotic partial nephrectomy using intracorporeal renal
hypothermia (RPNIRH) in a highly complex renal mass. The robotic technology has allowed surgeons to
recreate the principles of open surgery in a minimally invasive approach (1). With increasing experience,
larger deeply infiltrative tumors can be treated with this technique (2). In complex cases, when a long
warm ischemia time is expected, intracorporeal renal hypothermia can be useful to prevent permanent
renal function loss (3).

MATERIALS AND METHODS

A 69 years old male with chronic kidney disease with an atrophic left kidney, appendectomy and
a right ureteral reimplant due to an ureteral stenosis was incidentally found a right renal mass, 8.5 cm
in diameter, cT2a, RENAL score 11p and several retroperitoneal lymph nodes <1cm. Neoadjuvant therapy
with tyrosine kinase inhibitors and subsequent partial nephrectomy was recommended by the Urologic-
-Oncology tumor board. No tumor shrinkage was evident in the control imaging. Thus the patient un-
derwent a RPNIRH.

RESULTS

Operative time was 185 min. Cold ischemia time was 49:50 min. Average kidney temperature was
24.3°C. Blood losses were negligible and no postoperative complications appeared, eGFR at discharge
was 14ml/min/1.73m? Final pathology revealed a clear cell renal cell carcinoma, pT3aNO, ISUP grade 3,
involving the sinus fat. Surgical margins were negative.
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CONCLUSIONS

The RPNIRH using ice slush is simple, highly reproducible and may improve postoperative renal
function in the short term. Consistent experience is needed before embarking on this surgery. Reports on
long-term oncological outcomes for such lesions are awaited.
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Indocyanine green - guided laparoscopic renal pedicle
lymphatic disconnection: A novel, targeted treatment for
chyluria
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ABSTRACT

Introduction and Objectives: Chyluria, or the passage of chyle into the urine from anomalous lymphatic connections,
results in a characteristic milky urine. In severe cases, it can cause significant morbidity from nutritional losses and im-
mune suppression. Although predominantly associated with Wuchereria bancrofti infections, non-parasitic cases have
also been described.

Traditionally, surgical treatment has involved renal lymphatic disconnection using open or minimally invasive methods,
occasionally aided by pre-operative imaging techniques like lymphangiography, or by identification of structures with
laparoscopic magnification.

Materials and Methods: Here we describe a novel technique of targeted renal pelvis lympholysis using retrograde intra-
ureteric Indocyanine Green (ICG) administration to accurately identify and ligate the anomalous lymphatics.

Results: ICG-guided renal pelvis lympholysis was successfully performed in a single patient, who was discharged well on
post-operative day 4 and remained symptom-free at 6-month follow-up.

Conclusion: The use of intra-ureteric ICG is a new technique which allows for precise, intra-operative identification and
ligation of anomalous lymphatics in chyluria, with sustainable results. Complete skeletisation of the renal hilum could
be avoided, reducing procedure time and decreasing the risk of injuring hilar structures. This novel technique should be
considered as a valuable addition to the urologist’s arsenal.

CONFLICT OF INTEREST

Correspondence address:
Joshua Yi Min Tung, MD
Singapore General Hospital
Outram Road Singapore 169608
Singapore

E-mail: joshua.tung@gmail.com

None declared.

Submitted for publication:

ARTICLE INFO June 19, 2018

Joshua Yi Min Tung Accepted after revision:
https://orcid.org/0000-0003-4991-9790 January 08, 2019
Available at: http://www.intbrazjurol.com.br/video-section/20180415_Tung_et_al Published as Ahead of Print:
Int Braz J Urol. 2019; 45 (Video #21): 1075 March 20, 2019

1075



doi: 10.1590/51677-5538.1BJU.2018.0430

Laparoscopic  nephroureterectomy as treatment in
obstructed hemivagina and ipsilateral renal agenesis
(OHVIRA) syndrome
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ABSTRACT

Introduction: OHVIRA syndrome is a rare entity characterized by renal and Mullerian anomalies. The objective of
the video is, through a clinical case, to discuss the importance of diagnosis, management and treatment, to avoid
the complications that this syndrome entails, and to improve the long-term prognosis.

Materials and Methods: We report the case of a 10-year-old girl who consulted for abdominal pain, being diag-
nosed with OHVIRA syndrome. We describe the diagnosis and the surgical technique. In addition, we perform a
systematic review in PubMed to report the published literature of this topic and we show the optimal management
of this pathology.

Results: This syndrome is characterized by a bicornuate uterus with obstructed hemivagina, renal agenesis or
dysplastic and atrophic kidney with ectopic ureter, which drains to the obstructed hemivagina. It causes clinical
symptoms such as persistent vaginal drainage after resection of the vaginal septum and cyclic abdominal pain.
The diagnosis was completed with a URO-CT scan and magnetic resonance imaging, to identify the anatomical
alterations and to plan a correct surgery.

In the video we show a laparoscopic left nephroureterectomy of an atrophic and ectopic kidney without incident
as an effective treatment to avoid complications.

Conclusions: In OVHIRA syndrome, if an atrophic kidney exists surgical treatment is recommended, in order to
avoid complications. For this, a suitable diagnosis is necessary for a good preoperative plan, as well as the knowl-
edge of the spectrum of renal anomalies for an early diagnosis. We show the indicated procedure, by a laparoscopic
approach.

CONFLICT OF INTEREST

None declared.

1076



ARTICLE INFO

Maria Medina-Gonzalez
https://orcid.org/0000-0002-4864-1339

IBJU | VIDEO SECTION

Available at: http://www.intbrazjurol.com.br/video-section/20180430_ Medina-Gonzalez_et_al

Int Braz J Urol. 2019; 45 (Video #22): 1076-7

Submitted for publication:
June 25, 2018

Accepted after revision:
January 08, 2019

Published as Ahead of Print:
March 20, 2019

1077

Correspondence address:

Jorge Panach-Navarrete, MD
Department of Urology,

University Clinic Hospital of Valencia
Facultat de Medicina i Odontologia,
Universitat de Valencia

Av. Blasco Ibanez, 17

Valencia, CP 46010, Spain
Telephone: +34 9619-73500

E-mail: jorge.panach@uv.es



‘H“”‘ VIDEO SECTION Vol. 45 (5): 1078-1079, September - October, 2019
‘ doi: 10.1590/51677-5538.1BJU.2018.0174

One-sided anterior Urethroplasty for panurethral stricture:
step-by-step
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CASE DESCRIPTION

INTRODUCTION AND OBJECTIVES

The management of complex urethral strictures is surgical challenging, especially for stenosis affecting the entire
extension of the anterior urethra.

In this video, we present a step-by-step one-sided anterior urethroplasty for discussion about the surgical aspects
of this technique.

MATERALS AND METHODS

We present a case report of a 23-year-old male patient, complaining of progressive voiding symptoms, bleeding
from meatus and perineal pain, which began after a sexual intercourse four months ago. He had no previous urethral
surgery, urethral instrumentation or any urethritis treatment. Retrograde urethrography showed a full length stricture of
the anterior urethra. Urofluxometry showed a maximum flow of 3mL per second.

We performed the one-sided anterior urethroplasty with oral mucosal graft as described by Kulkarni (1, 2), a
minimally invasive technique which preserves the neurovascular supply (3-5).

RESULTS

The patient’s postoperative recovery was uneventful and the patient had no complain about his graft donor site,
with minimal pain, easily managed with common analgesics. On postoperative day one, there was a penile edema, which
regressed spontaneously.

After 21 days, the 16Fr Foley catheter was removed and a retrograde urethrography was performed, which has
shown a successful improvement of the width of the anterior urethra and a small proximal diverticulum, but the patient
referred great subjective urinary flow.

Post-operative uroflowmetry showed a maximum voiding flow of 13mL per second.

CONCLUSIONS

The Kulkarni’s technique for panurethral strictures is a less invasive and smart technique which spares one side
of the urethra neurovascular supply and the operation can be performed in one single stage.
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New technologies for old procedures: when Firefly improves
robotic bladder diverticulectomy
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ABSTRACT

Introduction: Several techniques have been described to aid in the intra-operative identification of the bladder diver-
ticula. The video shows the peculiar advantage of using Firefly Fluorescence Imaging da Vinci System® (FFIS) during
bladder diverticula detection and dissection (BD).

Material and Methods: Patient is placed in the lithotomic position. A transperitoneal access to the bladder is preferred. A
flexible cystoscopy with the FFIS is performed. This procedure facilitates the diverticulum detection. This near-infrared
technology can be usefully utilized to facilitate the diverticulum dissection. Using sharp and blunt dissection, the diver-
ticulum is totally resected. Bladder is sutured in two absorbable layers. Drainage is placed in the Retzius space and a
peritoneum reconstruction is performed.

Results: Between 2016 and 2017, 4 BDs with intraoperative FFIS were performed in our Center. Median operative time
was 110 minutes. Mean time of postoperative catheterization was 11 days and mean length of stay was 4 days. No sig-
nificant post void residual neither urine extravasation after catheter removal occurred. No Clavien-Dindo post-operative
complications =2 have been reported. Several approaches have been described for intra-operative diverticulum identi-
fication and its dissection: Parra used a cystoscopic transillumination of diverticulum; Das proposed the use of a Foley
50 mL balloon inserted in the diverticulum, while Nadler used a balloon catheter, placed in the diverticulum and bloated
with 180 cc saline solution.

Conclusions: In our experience, intra-operative use of FFIS enhances the transillumination effect. The identification and
dissection of the diverticulum is more rapid, safe and effective with no additional cost.
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