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Example case of right-sided renal tumor with a level Il IVC thrombus in a 53-year-old female
patient. A) B-mode imaging showed solid hypoechoic thrombus in the RRV and IVC. B) CEUS
scan showed more lasting, homogeneous, complete marked enhancement of the tumor
thrombus in the RRV and IVC. There was adjacent liver washout at 1 min 50s post-injection. C)
B-mode imaging showed a formed vessel in the tumor thrombus of the IVC (arrows). D) CEUS
scan showed rapid and strong enhancement of the formed vessel in tumor thrombus 11s after
injection of microbubbles (page 98).
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A new era of the the International Brazilian Journal
of Urology

Luciano A. Favorito 23

'Editor in Chief, Int Braz J Urol, ? Professor Associado da Unidade de Pesquisa Urogenital da Universidade
do Estado de Rio de Janeiro - Uerj, Rio de Janeiro, RJ, Brasil, > Servico de Urologia, Hospital da Lagoa
Federal, Rio de Janeiro, RJ, Brasil

I am a full Professor of Basic Research in Urogenital Research Unit from State University of Rio
de Janeiro since 1995 and started to work at the Int Braz J Urol in 1999 as a reviewer, invited by Pro-
fessor Francisco J. B. Sampaio. During this time I have learned a lot from the latest editors and could
witness the growth of our journal. Today, the journal is well established and can be considered one of
the most respected journals in the urological community.

For the first time, there was a contest for the choice of the editor of the Journal, where the can-
didates were evaluated by a select examining board composed of five teachers, including the last two
editors of the Journal (Drs. Francisco Sampaio and Sidney Glina). With great honor I was chosen as the
next editor for the next 4 years with a possibility of renewal.

Currently, the Int Braz J Urol is well structured and has an impact of 1,046 on the JCR. Our
main goal will be to achieve an increased impact. For this, we have implemented some changes: 1) Only
articles submitted in the English language will be accepted; 2) We will end the section of clinical cases,
3) We will be extremely rigorous with the time of review of articles, 4) We will value ad-hoc reviewers
and greatly increase the level of demand for articles to be accepted, 5) We will create two new sections:
a) update in urology, where experts will comment on the main articles published in their sub-specialty
in other journals and b) Expert opinion, where experts will make mini reviewes about your area; in this
number Dr. Sandro Esteves made a very interesting review about infertiligy (1). With these changes we
hope that by the end of our term in 2024 Int Braz J Urol will have an impact commensurate with its
importance.

This first number of Int Braz J Urol under my supervision presents original contributions with
a lot of interesting papers in different fields: Prostate Cancer, Renal Stones, Renal Cell Carcinoma,
Prostate Biopsy, Urinary Incontinence, Renal Manifestation of Sarcoidosis, Urethral Stricture, Urinary
Diversion and Testicular Cancer. The papers came from many different countries such as Brazil, USA,
Turkey, China, Spain, Japan, Israel and Qatar, and as usual the editor’'s comment highlights some of
them. In the present issue we present two important reviews: in page 5 Weintraub and colleagues from
Israel (2) reviews in a nice narrative of the epidemiology, diagnosis and pathophysiology of pelvic
organ prolapse, and Correia and colleagues from Brazil (3) present in page 15 an important review on
renal manifestations of sarcoidosis.



Banno and collegues from Japan (4) present on page 26 an interesting study about computed
tomography imaging characteristics of clear cell papillary renal cell carcinoma (CCP), a new subtype of
Renal cell carcinoma (RCC) recognized in 2013. The authors studied 12 patients pathologically diagno-
sed with CCP RCC and concluded that the CT imaging characteristics of CCP RCCs could be categorized
into either solid or cystic type.

Dr. Johnston and colleagues from USA (5) performed on page 42 an external validation study
about bone scan positivity in non-metastatic, castrate-resistant prostate cancer. The authors performed
a retrospective cohort study of 6,509 patients with non-metastatic, castrate-resistant prostate cancer
and concluded that previously published risk tables predicted bone scan positivity in men with non-
-metastatic, castrate-resistant prostate cancer with reasonable accuracy.

Balaban and colleagues from Turkey (6) present on page 60 an interesting study about acute
prostatitis after prostate biopsy under ciprofloxacin prophylaxis with or without ornidazole and pre-
-biopsy enema in 3,479 cases and concluded that repeat biopsy seems to increase the risk of acute
prostatitis, while the use of antibiotics effective for anaerobic pathogens seems not to be essential.

Dr. Li and colleagues from China (7) performed on page 92 an amazing study about the role
of contrast-enhanced ultrasound (CEUS) in differentiating bland thrombus from tumor thrombus of
the inferior vena cava (IVC) in patients with renal cell carcinoma (RCC) in 30 patients who underwent
robot-assisted radical nephrectomy with IVC thrombectomy and pathologically confirmed RCC and
concluded that CEUS is an effective, inexpensive, and non-invasive method, that could be a reliable
tool in the evaluation of IVC thrombus in patients with RCC.

We hope that readers will enjoy the changes made and read and publicize the International
Brazilian Journal of Urology.
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EDITORIAL

Best videos of the year for 2019
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! Department of GU Oncology Moffitt Cancer Center, FL, USA; * Department of Tumor Biology Moffitt
Cancer Center, FL, USA

This year has been another exceptional year for the International Brazilian Journal of Urology
with a significant increase of quality video submissions. I am truthfully amazed by the innovative and
beautifully depicted videos sent to us from across the world. It is through this commitment to conti-
nually refining our surgical approaches and techniques that we will set new benchmarks of excellence
in our surgical specialty. In making this selection for best videos of the year, many criteria are taken
into account including originality, quality of video depiction and narration, and novelty in re-defining
surgical standards. In this regard, I am pleased to announce the top 3 videos of the year. The 1st Pri-
ze is awarded to the video by Garisto et al. (1) from the department of urology, Cleveland Clinic (Int
Braz J Urol. 2019 Mar 22;45. [Epub ahead of print]) entitled “Robot-assisted repair for ureteroileal
anastomosis stricture after cystectomy: technical points” (see video). Management of such strictures
post-cystectomy can be quite challenging and this highly skilled team from the Cleveland Clinic led
by Dr. Kaouk illustrate how it can be approached using a minimally invasive approach in a systematic
and methodical manner allowing its reproducibility and adoption by others across the world. The 2nd
Prize is awarded to the video by Velilla et al. (2) from the departments of urology, general surgery,
and radiology at the Hospital Universitario Marques de Valdecilla in Satander, Spain (Int Braz J Urol.
2019 Mar-Apr;45(2):411). This video entitled “Robotic surgery in the management of complex pelvic
endometriosis” (see video) highlights how minimally invasive robotic surgery can be offered to patients
suffering from multi-organ site endometriosis through the coordination and team work of multi-disci-
plinary surgical teams. The authors nicely highlight the key steps in conducting such complex procedu-
res offering critical details to conducting such procedures at other international centers of excellence. It
is of note that embarking on such multi-organ and specialty procedures requires methodical review of
pre-operative imaging and defining the affected sites of disease which will help determine the location/
number of port placements, the enumerated steps of the procedure, and which surgical teams should
participate and in what specific order they should proceed. This truthfully reminds me of a symphonic
orchestra working in a harmonious and coordinated manner. Last but certainly not least, the 3rd prize
for best video of the year is awarded to the video by Sonawane et al. (3) from the department of urology
at the Muljibhai Patel Urological Hospital in Gujarat, India (Int Braz J Urol. 2019 Jan-Feb;45(1):193).
This entitled “Vascular injuries during laparoscopic donor nephrectomy and proposed risk reduction
strategies” (see video). There are many qualities related to this work including the meticulous review
by the authors of their completed cases ultimately providing insight to improving patient outcomes
through their only 5 cases (0.6%) of vascular injuries among their large cohort (N=858) of completed


https://www.intbrazjurol.com.br/video-section/20180794_garisto_et_al/
https://www.intbrazjurol.com.br/video-section/20170718_velilla_et_al/
https://www.intbrazjurol.com.br/video-section/20180281_sonawane_et_al/

laparoscopic donor nephrectomies between 2011 and 2016. This video very elegantly depicts what can
be done to avoid such injuries and if they in fact infrequently occur, how can they be managed to mi-
nimize their meaningful sequelae. There are important lessons depicted within this video that broadly
apply to many facets of other laparoscopic and open surgical procedures within and outside of urology
ie meticulous review of pre-operative imaging and managing such vascular complications through
effective and clear communication while maintaining a calm demeanor.

In my concluding remarks, I would like to thank and congratulate our outgoing editor-in-chief
Dr Sidney Glina on his exceptional leadership and vision for our journal over his very successful term.
Similarly, I would like to congratulate Dr. Luciano A. Favorito in being elected as the new editor-in-
-chief for our journal and very much look forward to working as part of your executive editorial team.

Warmest regards and best wishes to all our readers and contributors for the holidays and the
New Year. Very much looking forward to receiving your quality submissions in 2020.
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ABSTRACT

The exact prevalence of pelvic organ prolapse is difficult to establish. The
anatomical changes do not always consist with the severity or the symptoms associ-
ated with prolapse. There are many risk factors associated with pelvic organ prolapse
and this review aims to identify the epidemiology and pathophysiology while looking
at the known risk factors for pelvic organ prolapse. PubMed search involved a number
of terms including: epidemiology, risk factors, reoccurrence indicators, management
and evaluation. Several risk factors have been associated with pelvic organ prolapse,
all contribute to weakening of the pelvic floor connective tissue/collagen, allowing the
pelvic organs to prolapse through the vaginal walls. Among the risk factors are genetic
background, childbirth and mode of delivery, previous hysterectomy, menopausal state
and the ratio between Estrogen receptors. The “Integral theory” of Petros and the “Lev-
els of Support” model of Delancey enable us to locate the defect, diagnose and treat
pelvic organ prolapse.

The currently available demographic data is not reliable enough to properly
estimate the true extent of pelvic organ prolapse in the population. However, stan-
dardization of the diagnosis and treatment may significantly improve our ability to
estimate the true incidence and prevalence of this condition in the coming years.
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INTRODUCTION

Pelvic organ prolapse (POP) is a distur-
bing problem, which affect many women and
their quality of life (1). In the literature, there is a
discrepancy regarding the true prevalence of POP
which can be related to the type of study perfor-
med (2-4). While studies presenting anatomical
prolapse observed during gynecological examina-
tion describe the prevalence of POP up to 50%,
other studies which involve only questionnaires of

bothersome symptoms, describe much lower pre-
valence (2, 3). The actual number of women that
undergo intervention for POP seems to be similar
to the prevalence described in telephonic surveys
(5). Bulge symptoms and other associated prolapse
symptoms are more significant than the anatomi-
cal changes that can be seen during gynecological
examination.

Although many factors were described in
association with POP, the relationship between the
risk factors themselves is not clear and not always



well understood. Weakness of the endopelvic fas-
cia is the main factor in the etiology of POP and
all the known risk factors actually cause weakness
and damage of the fascia and therefore may result
in herniation of the organs and prolapse (6).

The aim of this narrative review is to des-
cribe the actual prevalence of symptomatic POP
based on the literature and to try to relate the kno-
whn risk factors (Figure-1) to the pathophysiology
of POP. Understanding the pathophysiology and
risk factors, may lead to better diagnosis and tre-
atment.

Methodology

The content of this article was compi-
led through a literature review of peer reviewed
journal articles and studies related to the topic of
pelvic organ prolapse (POP). PubMed was the pri-
mary database used to search for journal articles
and studies for the review. In order to prepare this
review we performed a Medline search for English
articles using the following key words: “pelvic
organ prolapse”, “cystocele”, “rectocele”, “apical
prolapse”, “epidemiology”, “risk factors” We re-
viewed the article’s references as well. We strained

to include the most recent articles from the best
existing journals for this update of the literature
on this topic. A total of 55 references were used
to review the epidemiology, pathophysiology, and
management of pelvic organ prolapse.

Epidemiology and demographic characteristics
of pelvic organ prolapse

Pelvic organ prolapse is defined as a pro-
trusion or herniation of the pelvic organs through
the vaginal walls and pelvic floor. It is a common
condition that affects many women. However, the
exact prevalence is difficult to establish. It is fre-
quently quoted that about 50% of all women will
develop POP, but this refers only to the anatomical
changes and does not reflect the severity of pro-
lapse or the symptoms associated with prolapse.
Therefore, the prevalence of symptomatic POP is
actually much lower (1).

The reported prevalence of POP is highly
varied according to different studies and is found
to be anywhere between 3% and 50% (2-4). The-
se wide variations are due to differences in study
design, inclusion criteria, and accompanying in-
dicator symptoms used among studies. For exam-

Figure 1 - Risk factors for pelvic organ prolapse, causing collagen weakness.
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ple, studies that are based on telephone surveys
without a gynecological examination rely on the
subjective bulge sensation reported by women
and estimate the prevalence of POP to be between
2.9% and 8.3% (2, 3). In contrast, in other studies
that are based on an objective gynecological exa-
mination with no regard to women’s subjective
symptoms, the prevalence of any POP is reported
to as high as 50%. There is more than one evalu-
ation method used in order to quantify the extent
of any individual prolapse. Grading from 0-4 des-
cribes the descent of the prolapse from minimal
prolapse to the greatest possible descent. In these
studies, most of the women reported POP grade
1 or 2 with the rate of POP grade 3 being only
200-3% (1, 4). Although, telephonic surveys can-
not replace gynecological examination, it seems
that they better describe symptomatic POP and are
therefore important.

Pelvic organ prolapse can be defined by
the descent of the compartment according to the
vaginal segment and is divided into anterior, pos-
terior, and apical vaginal compartments. Data re-
garding the type of prolapse or the compartment
most often affected are available from epidemio-
logical studies as well as from studies reporting
preoperative evaluation. It has been found that
prolapse of the anterior compartment occurs most
frequently among the three types and is reported
to be twice as prevalent as prolapse of the poste-
rior compartment and three times more prevalent
than prolapse of the apical compartment (7, 8). It
should be noted that POP is a dynamic condition
and that to a certain extent, two thirds of women
have a combined prolapse of all three compart-
ments. The prevalence of prolapse of the vaginal
cuff following hysterectomy was reported to be as
high as 6%-12% (9).

Among women having symptomatic POP,
the age distribution increases dramatically. Wo-
men between the age of 20-29 account for 6% of
the women suffering from POP, while women aged
50-59 years account for 31% with POP and close
to 50% of women with POP are aged 80 years or
older (10). With increased longevity and an in-
crease in the demographic of women over 65 ye-
ars, it is expected that in the near future POP will

become a major health concern. Wu et al. have
estimated that in the USA in 2050, the prevalence
of women suffering from symptomatic POP will
increase to 46%, which translates to over 5 million
individuals (11).

The age association of POP is further reve-
aled by studies identifying those who seek medi-
cal consultation and care for their symptoms. The
average age of women seeking medical consulta-
tion for symptomatic POP is 61 (10). According to
the demographic study performed by Luber et al.
(12), there is a positive association of increasing
age of women and those who seek medical help
for POP. The rate of women aged 30-39 who seek
medical help for POP is 1.7/1000. The rate incre-
ases among women aged 60-69 to 13.2/1000. The
highest rate among those seeking medical consult
for symptomatic POP was reported in women aged
70-79 and is as high as 18.6/1000 (12).

Other studies that give insight regarding
the prevalence of POP are those reporting data
on patients who have undergone POP reconstruc-
tion surgeries. From these studies it appears that a
woman'’s lifetime risk of undergoing a surgery for
POP or stress urinary incontinence (SUI) is 11%-
20% (10, 13, 14). However, these data sets do not
indicate true prevalence rates of POP for a num-
ber of reasons. Many women that suffer from POP
may be asymptomatic, or not seek medical atten-
tion for other reasons. In addition, many women
with POP that seek medical attention are managed
conservatively and are not treated with surgery.
Lastly, there is inconsistency between studies re-
garding the grade of POP that requires surgical
intervention. Therefore, there is a lack of standar-
dization between the different reports.

As with those who seek medical care and
consultation, the prevalence and incidence of POP
reconstructive surgery also increases with age (10).
By the age of 80 years, the lifetime risk of a wo-
man in the USA undergoing at least one surgery
for POP is 6.3% and the risk of recurrent surgery
is 30% (13). In Australia, a woman’s risk of un-
dergoing at least one surgery for POP is threefold
higher at 19% (14). This difference may be ex-
plained in part by differences in surgical practice,
incorporation of new surgical techniques, medical



insurance coverage, and different cultural percep-
tions of quality of life (QoL). The annual rate of
POP surgery in the USA is 1.5-1.8/1000 women
with the highest rates reported among women
aged 60-69 years. This is comparable to the rate
of women referring to medical help due to POP (5).

Another important epidemiological indi-
cator is the rate of recurrent POP and the need
for recurrent surgery. This data is unreliable and
the prevalence is not completely clear because not
every recurrence is symptomatic. In addition, the
evaluation of POP that determines the need for re-
peat surgery has changed in recent years. While in
the past prolapse recurrence was considered a sur-
gical failure, in recent years, symptom relief and
improved QoL are recognized as the determining
factors for surgical success. There is approxima-
tely a 3000 recurrent prolapse rate following POP
repair surgery (13). However, this approximation
does not take into account the stage of prolapse
or presence of symptoms. Recently, the two main
international organizations in urogynecology, the
International Continence Society (ICS) and the In-
ternational Urogynecological Association (IUGA)
have presented a joint report on the terminolo-
gy for reporting outcomes of surgical procedures
for POP that incorporates anatomical outcomes as
well as subjective patient’s symptoms, QoL and
satisfaction (15).

Risk factors and Pathophysiology of POP

Several risk factors have been associated
with POP. All risk factors contribute to weakening
of the pelvic floor connective tissue/collagen, cau-
sing the pelvic organs to prolapse through the va-
ginal walls and pelvic floor (Figure-1). There are
predisposing, non-modifiable factors including
race, gender and genetic make-up. Other promo-
ting risk factors for which intervention or preven-
tion can be of benefit, include occupation, obesity,
smoking, and infection, and there are inciting risk
factors such as childbirth causing muscle, connec-
tive tissue, vascular and neural damage (16).

a) BMI/Obesity
Obesity directly affects symptoms of pel-
vic organ prolapse. A chronic increase in intra-

-abdominal pressure, nerve damage and co-
-morbidities of obese individuals all contribute to
pelvic floor dysfunction (17, 18). Intra-abdominal
pressure causes excessive strain on pelvic structu-
res, including the pudendal nerve. Co-morbidities
such as diabetes contribute to poor tissue features
through neuropathy and genetic background and
joint hypermobility.

b) Genetic

It is well established that there is a genetic
predisposition for POP, independent of all other
risk factors that may impact or aggravate the con-
dition. In women with a family history of prolap-
se there is a 2.5-fold increased incidence of POP
compared with the general population (19). Many
women with POP report having relatives with
POP, urinary incontinence and/or an abdominal or
inguinal hernia (20). In addition, younger women
with POP have a higher incidence of POP among
first-degree relatives than those who develop POP
at an older age (21).

The association between POP and other
conditions with impaired collagen quality has
been shown in many studies, which further im-
plies a genetic predisposition. The incidence of
collagen diseases such as varicose veins and joint
hypermobility was increased in women with POP
and in a recent meta-analysis of 39 studies, joint
hypermobility as an indicator for POP was deter-
mined to be clinically relevant (22).

The strength of collagen, the main com-
ponent of the body’s connective tissue, and speci-
fically of the pelvic floor fascia and ligaments, is
determined by genetic factors. The type of colla-
gen and the body’s ability to replace damaged
collagen with collagen that is strong and of high
quality is also determined by genetic factors (23).

Several studies have attempted to identify
and characterize the genes that are responsible for
POP. In a recent meta-analysis it was found that
collagen type 3 alpha 1 (COL3A1) rs1800255 ge-
notype AA was significantly associated with POP
in an Asian and Dutch population compared with
a reference genotype population (OR 4.79; 95% CI
1.91-11.98; P <0.001) (24). Other studies investi-
gated different populations; however, they were



limited by a small sample size, preventing them
from drawing meaningful conclusions. With the
advances seen in molecular biology and the pos-
sibility to decipher entire genes it is conceivable
that in the near future scientists will find the ge-
nes responsible for collagen strength and therefo-
re those that predispose POP.

a) Obstetrical and gynecological history

Parity: Multi-parity may be the strongest
predisposing factor to POP. Women with one child
show a fourfold increased likelihood to experience
POP requiring hospital attention and those with
two children an 8.4 times greater likelihood, com-
pared with nulliparous women (25). Interestingly,
while parity is an established risk factor for prima-
ry POP, it is not a risk factor for recurrence (26).

Mode of delivery and obstetrical trauma:
Vaginal delivery has an extensive role in pelvic
floor damage and the eventual development of
POP. It is understood that most of the damage to
the pelvic floor occurs during first and second
deliveries (27). Pelvic floor imaging studies have
demonstrated the “Ballooning” phenomenon after
delivery. This phenomenon describes the widening
of the pelvis during the Valsalva maneuver that
represents the expansion of the levator-ani mus-
cles. This phenomenon can be demonstrated after
delivery using a 3D ultrasound and in a vaginal
examination (28).

Although rare, POP in women with no va-
ginal deliveries is possible. Cesarean section ser-
ves as a protective factor from POP if there was
no additional vaginal delivery (29). Instrumental
deliveries increase the risk for POP, forceps deli-
very in particular (30).

As an added obstetrical risk factor, cervi-
cal elongation is also reported to affect approxi-
mately 40% of women with uterine prolapse. The
cervical length in women with uterine prolapse
was measured to be about 36% longer than in wo-
men without uterine prolapse (31).

Hysterectomy: An increased risk for cen-
tral compartment prolapse is noted in women who
have undergone hysterectomy as compared with
women with in situ uterus. Possible explanations
for this observation include: intraoperative dama-

ge to the pelvic connective tissue, injury to the
pelvic blood supply and innervation, as well as not
enough emphasis placed on the secure fixation or
suspension of the vaginal apex in many hysterec-
tomy procedures. According to a cohort study that
evaluated 160.000 women following hysterec-
tomy, the risk of developing POP was 3.2% com-
pared with only 2% in controls (32). Compared
with non-hysterectomized controls, the overall
Hazard ratios (HR) for prolapse surgery was 1.7
(95% CI, 1.6 to 1.7) with the highest risks observed
in women having had a vaginal hysterectomy (HR
3.8; 950% CI, 3.1 to 4.8). However, it should be no-
ted that the indication and type of hysterectomy
were not reported. It is therefore unclear what is
the exact proportion of women who have under-
gone a vaginal hysterectomy due to previous POP.
According to other studies it is clarified that the
risk of developing an apical prolapse following a
vaginal hysterectomy due to POP is five-fold hi-
gher even if a prolapse correction was performed
in the primary surgery (33).

a) Menopause

While advanced age is a risk factor for POP
as discussed in earlier sections, and menopause is
a consequence of age, there is a straight associa-
tion between menopause and an increased risk for
POP that is independent of age or parity (34, 35).
The hormonal changes in menopause cause a drop
in the systemic estrogen concentrations, and a
hypoestrogenic environment in the pelvic organs
contributes to alterations in the composition and
strength of collagen (36).

Studies that evaluated the influence of es-
trogen and of selective estrogen receptor modu-
lators (SERM) on the development of POP have
shown conflicting results. According to some stu-
dies, Raloxifene and Tamoxifen have worsened
the severity of POP as compared with estrogen
and placebo (37, 38). In contrast, a prospective
study that investigated the impact of Raloxifene
treatment on the development of POP showed a
50% decrease in surgical intervention for POP in
a group of post-menopausal women (39). An in-
crease in the rate of POP was demonstrated with
the use of other drugs of the SERM family such as



Levormeloxifene and Idoxifene and POP has even
been stated as a side effect of these medications
(40, 41).

The impact of estrogen on the tissue is not
only dependent on the estrogen concentrations
but also on the expression of estrogen receptors.
Estrogen and estrogen receptors modify genes that
encode growth factors in the extracellular matrix.
During menopause, changes in the concentration
and quality of collagen, connective tissue morpho-
logy and the role of estrogen in the metabolism of
collagen are all indicators of the involvement of
estrogen in the development of POP (36). The con-
centration of collagen in the vagina is determined
by the equilibrium between collagen metabolism
and catabolism. Estrogen receptors can be found
among other tissues, in the nucleus of connecti-
ve tissue cells, smooth muscle cells in the bladder
trigone, in the vaginal mucosa, in the levator-ani
muscle and in the utero-sacral ligaments, of whi-
ch the utero-sacral and the cardinal ligaments are
essential components of organ support (42). In
post-menopausal women with POP, significantly
lower concentrations of serum estrogen and lower
concentrations of estrogen receptors in the pelvic
floor ligaments were found as compared to wo-
men without POP (43, 44).

The type of estrogen receptors is also a
factor associated with the development of POP.
In women with POP an alteration in the ratio of
alpha and beta estrogen receptors was noted. In
post-menopausal women with POP a 1.5-2.5 fold
decrease in alpha estrogen receptors was found.
Moreover, in pre-menopausal women without
POP, an increase in beta estrogen receptors was
measured as compared to women with POP (45).

The apparent influence of estrogen and
SERM on the synthesis of estrogen receptors may
explain the contradicting association between
SERM and the incidence of POP, most likely by
altering the ratio between alpha and beta estrogen
receptors. Much more research is needed in order
to fully understand these associations.

In conclusion, conditions that cause an in-
crease in intra-abdominal pressure such as chro-
nic cough and constipation, obesity, modifiable
risk factors such as a lifestyle or occupations that
require lifting heavy loads and medical conditions
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that involve the connective tissue such as Ehlers-
-Danlos syndrome or Marfan syndrome are consi-
dered risk factors for POP (46-48).

While individual risk factors affecting the
prevalence of POP such as age, vaginal deliveries
and race are well identified, comorbidities such as
DM together with hypertension must be conside-
red in the development of the condition (49).

Identification and Management of POP

The current understanding of the pelvic
floor is based on the work of two modern anato-
mists: Peter Petros and John Delancey. These two
researchers have studied the pelvic floor extensi-
vely and have incorporated in their studies advan-
ced dynamic imaging techniques.

The “Integral Theory”

The “Integral Theory” represents the
foundation of our current knowledge of the de-
velopment of POP. Published by Peter Petros in
1990, it is the cornerstone of our understanding
of the pathogenesis of prolapse as well as the
definition of the treatment (6). According to this
theory, POP and its related symptoms result from
over-laxity of the vaginal connective tissue or its
supporting ligaments. The integral theory inclu-
des four components: normal function, dysfunc-
tion, diagnosis, and treatment (50).

The bladder, vagina, and rectum are pel-
vic organs held in place by supporting ligaments
including the pubo-urethral (PUL) and pubo ve-
sical (PVL) ligaments, the utero-sacral ligaments
(USL), the cardinal ligaments, and the arcus ten-
dineus fascia pelvis (ATFP) (Figure-2). The pelvic
floor fascia joins these ligaments and the perine-
al body. The main component of the pelvic flo-
or fascia and of the ligaments is collagen. The
pelvic floor muscles pull back the pelvic organs
and the pelvic floor fascia in three different di-
rections providing them with support and main-
taining their form and strength (Figure-1). The
pelvic floor ligaments and fascia can be depic-
ted as a suspension bridge, where the strength
of the bridge is dependent on the strength of the
ligaments. Injury or damage to one of the liga-
ments will bring about the collapse of the brid-
ge. Likewise, injury or weakening of one of the



Figure 2* - Schematic diagram of the pelvis organs,
ligaments, muscles and the connection between them
according to the integral theory of Peter Petros.
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*source www.intergraltheory.com, Petros with permission

PUL = Pubourethral ligament; PGF = Pubocervocal fascia; ATFP = Arcus
tendineus fascia pelvis; GL = Cardinal ligament/cervical ring; USL = Uterosacral
ligament; RVF = Rectovaginal fascia; PB = Perineal body

pelvic floor ligaments will cause a herniation of
the pelvic organs according to the location of the
affected ligament. According to the integral the-
ory the pelvis is divided into three areas: ante-
rior, middle, and posterior, in which connective
tissue laxity affects the organs and their function
(Figure-1). It should be noted that while there
may be severe symptoms of prolapse, this may
not correlate with the actual severity of prolapse
and may occur with minimal prolapse (51, 52).
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According to the integral theory a discreet
examination is performed by area of the pelvic
floor in order to evaluate the damage and to focus
the treatment to a specific area (50). Moreover, it
helps us to understand the symptoms and the lo-
cation of the prolapse as well as to understand
that the main injury to the pelvic floor is in the
pelvic floor connective tissue, namely, the pelvic
floor fascia and the ligaments.

The “Levels of Support” model

John Delancey has described the levels
of support model, according to which support to
the pelvic organs is divided into three levels (53,
54). Delancey, like Petros, acknowledges that the
connective tissues, the pelvic floor fascia and the
pelvic floor ligaments, are responsible for holding
the pelvic organs in place and that injury to each
level of support causes damage to a specific area.
Additionally, Delancey’s model enables the diag-
nosis and treatment of the prolapse by level of
injury. Delancey has used advanced imaging te-
chnologies to predict prolapse. Specifically, using
magnetic resonance imaging (MRI), he studied the
dynamics of the supporting ligaments at rest and
during the Valsalva maneuver, and the respective
change in prolapse (55).

Petros and Delancey’s work enable us to
locate, diagnose and treat POP but do not provide
answers regarding the causes for weakening of the
connective tissue and pelvic floor ligaments. It is
still not entirely understood why some multipa-
rous women do not report prolapse symptoms and
may have no or only minimal POP, while others
will suffer symptomatic prolapse at a young age
after only one delivery. The answers regarding the
causes of pelvic floor connective tissue weakening
and development of vaginal herniation may be
derived from a closer look at prolapse risk factors.

Summary

From a public health point of view, POP
has a tremendous economic burden on health
systems. The increase in life expectancy and the
movement towards improved QoL, contribute not
only to the increase in the prevalence of POP but
also to the increase in prevalence of women se-
eking treatment and solutions for their symptoms.



The currently available demographic data is not
reliable enough to properly estimate the true ex-
tent of POP in the population. However, a conti-
nuing joint effort of the international associations
(IUGA and ICS) in standardization of the diagnosis
and treatment of POP, may significantly improve
our ability to estimate the true incidence and pre-
valence of this condition in the coming years.

The understanding that the pelvic floor re-
lies on the pelvic floor fascia and ligaments for its
support enables us to identify the specific injury
causing the prolapse and to treat it accordingly.
We owe this understanding to the works of Peter
Petros and John Delancy. However, the causes for
weakening of the connective tissue and pelvic flo-
or ligaments is still unclear and answers may be
found while looking closer at the risk factors. It is
evident that there is a strong genetic basis for POP.
Identifying the genes responsible for the quality
of collagen will enable us to council high risk
nulliparous women regarding possible preventive
measures including physiotherapy, avoidance of
strenuous activity and even elective cesarean de-
livery. A hypoestrogenic environment especially
in post-menopausal women has a significant role
in the development of POP. This is illustrated by
medications from the SERM family impacting the
development or prevention of POP. Continuing re-
search and bettering our understanding of the role
of estrogen receptors and the change in ratio be-
tween the types of these receptors may lead to the
development of new drugs to reinforce damaged
collagen, prevent, or even reverse POP.
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ABSTRACT

Sarcoidosis is a multisystem granulomatous disease characterized by epithelioid non-
caseating granulomas associated with clinical and radiologic findings. The cause of
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this disease is still uncertain. Sarcoidosis affects mostly lungs and lymph nodes and is

not usually considered a urological disease, therefore, this etiology may be overlooked
in several urological disorders, such as hypercalcemia, hypercalciuria and nephroli-
thiasis. It affects all races and genders. This review aims to describe the urological
manifestations of sarcoidosis and to elucidate how the disease may affect the manage-

ment of numerous urological conditions.

INTRODUCTION

Sarcoidosis is a multisystem granulomatous
disease characterized by non-caseating epithelioid
granulomas in association with clinical and radio-
logic findings. The cause of this disease is still un-
certain. Recent findings suggest that sarcoidosis
is related to a chronic immune response caused by
exposure to common environmental factors such as
Propionibacterium or airborne organic or inorganic
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material (1), most probably a sum of several immune
system and environmental factors (2). It affects all
races and genders; however, women are 30% more
likely to be affected than men and African-Ameri-
cans (36/100.000) are more commonly affected than
Caucasians (11/100.000) (3). In Europe the inciden-
ce is higher in northern countries, 20-40/100.000
at general, up to 121/100.00 in Sweden and lower
in southern countries like England (5/100.000) and
Spain (1.36/100.000) (4). Japan has a reported pre-



valence of 0.3-1.7/100.000 (5). Brazil does not have
recent prevalence studies; the only one was published
in 1985 with an estimative of 10 cases per 100.000
inhabitants (4). Genetic propensity may explain the
heterogeneity at appearance and the severity of the
cases in different ethnic groups and races (2).

Patients with sarcoidosis usually presents
with symptoms before the age of 50, with a peak be-
tween 20-39 years old. Suggestive findings on chest
x-ray of asymptomatic patients are also another form
of diagnosis. However, cough, shortness of breath, fa-
tigue or night sweats may be present (6). Most pa-
tients with sarcoidosis present one of the following:
intrathoracic lymphadenopathy, pulmonary involve-
ment, cutaneous symptoms or eye impairment. Skin
manifestations include macules, papules, simple or
multiple plaques, which can commonly affect the
face, posterior neck, torso and extremities. Erythema
nodosum may be present transitorily in 10% of the
patients, most commonly in women (7). Most pa-
tients with sarcoidosis will experience remission of
the disease and will never require specific treatment.
However, a third will experience chronic potentially
severe disease and ultimately the specific mortality
rate may be up to 5% (1). Treatment is mainly based
on corticosteroids or immunosuppressive agents to
control symptoms.

Sarcoidosis is not usually considered a uro-
logical disease, affecting mostly lungs and lymph
nodes. For that reason, it may be overlooked when
it affects the urinary tract. However, urinary impair-
ment of the disease is not rare and may lead to condi-
tions treated by the urologist such as nephrolithiasis.
Moreover, the disease may also produce clinical ma-
nifestations that can mimic severe urological disor-
ders such as testicular nodules, renal masses, or even
PET positive lymphadenopathy, leading to misinter-
pretations of early stage urological malignancies (6).
The aim of this study is to review how sarcoidosis
may affect and interact with several urological ill-
nesses and to describe how to perform an accurate
diagnosis and a patient-centered approach.

MATERIALS AND METHODS

An online review was done searching for
urological conditions and manifestations associa-
ted with sarcoidosis. A research was performed
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using the key words “sarcoidosis” combined with
the urological terms “calculus”, “calculi”, “nephro-
lithiasis”, “hypercalciuria”, “kidney”, “renal” and
“urinary” published until June 2017 in PubMed
and Google Scholar database. The results of more
than 1.000 articles were summed up to 80 articles
and all the relevant information was gathered, or-
ganized, and brought to discussion, in addition,
the significant references quoted in the selected
articles where added to the research.

Two separate urologists performed the
online search and reviewed all papers considered
suitable and relevant for this analysis. Because
of the paucity of high-quality publications, not
only prospective and review papers but also case
control and case series studies were included in
the final analysis. After extensive evaluation and
analysis of the data, the information regarding
urological manifestations of Sarcoidosis was divi-
ded in specific sessions to facilitate and summari-
ze the findings: hypercalcemia and hypercalciuria;
nephrolithiasis and nephrocalcinosis, granuloma-
tous interstitial nephritis, glomerular disease and
tubular dysfunction, diagnosis and treatment.

RESULTS

Sarcoidosis has a wide range of renal
manifestations, most of them related to calcium
metabolism, which may ultimately cause renal
dysfunction. The focus of our review is the uro-
logical manifestations of the disease that may
also coexist.

Hypercalcemia and Hypercalciuria

The calcium metabolism disorders occur
in patients with sarcoidosis and are presented by
hypercalcemia or hypercalciuria due to activated
macrophages expressing lalpha-hydroxilase in
sarcoid granulomas (8), this leads to increased le-
vels of 1.25 dihydroxy vitamin D (calcitriol), re-
sulting in high calcium absorption from the bo-
wels (9). Hypercalcemia is present in 10 to 17% of
patients with sarcoidosis (10). An altered level of
vitamin D and hypercalcemia causes a suppres-
sion of parathyroid hormone (10). The suppressed
PTH and this overloaded blood calcium is urine
excreted, causing hypercalciuria - 24-hour urina-



ry levels of calcium above 300mg/dL. Hypercalciu-
ria may be found in 2-5% in healthy adults and up
to 629% (11) in patients with sarcoidosis, and a more
severe state occurs in 10-20% (6). Excessive sunli-
ght or vitamin D ingestion may worsen the case.
These parameters may change according to disease
activity or a patient’s total ultra-violet light expo-
sure (12). Hypercalciuria predisposes to nephroli-
thiasis and obstructive uropathy (13).
Hypercalcemia is responsible for a decrease
in glomerular filtration rate by vasoconstriction of
the afferent arteriole. Also, it inhibits sodium-po-
tassium ATPase leading to urinary sodium wasting
with polyuria and dehydration. Finally, a reduced
sensitivity to anti-diuretic hormone impairs urina-
ry concentration. Acute tubular necrosis may occur
due to intracellular calcium overload and tubular
obstruction by calcium precipitates. Hypercalciu-
ria ultimately leads to nephrolithiasis. In the acu-
te phase, the consequences of hypercalcemia and
hypercalciuria are reversible but once fibrosis takes
place, the damage becomes irreversible (12, 14 ).

Nephrolithiasis and Nephrocalcinosis
Nephrolithiasis (Figure-1) has been found
in about 10% of patients with sarcoidosis, with a
prevalence range of 3% to 14%, (14) and hyper-
calciuria may not be present in all cases at the
moment of the diagnosis or when the calculus be-

Figure 1 — Nephrolitiasis.

comes symptomatic (9). Nephrolithiasis has been
referred as the first sign for the diagnosis of sar-
coidosis in some patients (11-17). In studies with a
careful review of patient’s medical history, renal
colic was the first sign of the disease in 2.2% of
cases (10). However, the diagnosis was done in
only half of the patients by the time of the re-
nal calculi diagnosis. The other half of patients
had their diagnosis only when other symptoms of
chronic sarcoidosis became clinically significant.
In these studies, most patients with nephrolithia-
sis had pulmonary involvement on chest x-ray
and the majority also had palpable lymphadeno-
pathy or cutaneous lesions. This combination of
findings should alarm the urologist and patients
presenting with calcium-based kidney stones
that otherwise would be in a low-risk group for
nephrolithiasis, such as African American fema-
les, who should undergo a lymphadenopathy and
skin physical examination and chest x-ray for
signs of sarcoidosis.

Nephrocalcinosis (Figure-2) is a rare impair-
ment and is a result of chronic hypercalciuria (16,
17). It is present in less than 5% of patients with
sarcoidosis but in a higher rate of patients with re-
nal insufficiency (9). It is a condition related to the
calcification of the renal parenchyma and tubules
frequently associated with sarcoidosis among other
disorders. Advanced macroscopic disease often diag-
nosed by imaging studies in individuals suspected to
have clinical and laboratory findings of sarcoidosis,
however, usually is an incidental finding in asymp-
tomatic patients with otherwise unremarkable labo-
ratory parameters. The diagnosis of the initial stages
of nephrocalcinosis can be exposed through renal
biopsy demonstrating calcium deposits of either cal-
cium phosphate or calcium oxalate on analysis (18).
Ultrasound (US) and Computed Tomography (CT) are
the preferred diagnostic modalities for nephrocalci-
nosis as they have sensitivity values of 85 to 90%
and 81 to 86%, respectively, with more specificity for
the CT - 83% to 89% then the US - 66% to 71% (19).
Renal studies with biopsy demonstrated renal sarcoid
infiltration in 7-40%, most likely the epithelioid gra-
nuloma (11), and it was found up to 20% patients
affected in post-mortem dissection (20). These cases
might present with sterile leukocyturia, hematuria
and proteinuria. In present times, renal granulomas
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Figure 2 — Nephrocalcinosis.

are rare thought when present may simulate kidney
neoplasia (2).

Granulomatous interstitial nephritis

It is the most common renal lesion seen on
biopsy. The true incidence of granulomatous intersti-
tial nephritis is unknown. In autopsy studies, granu-
lomatous infiltrate in kidney tissue was found in up
to 23% and in small case series of renal biopsy the
incidence of granulomatous interstitial nephritis was
480, most of them clinically silent (13).

The urinary manifestations of interstitial
nephritis are like those of other tubule-interstitial
diseases. Urinalysis findings will be most com-
monly normal, however, these may show sterile
pyuria, microscopic hematuria, glycosuria, and
hypercalciuria (21, 22).

Glomerular disease and tubular dysfunction
A variety of lesions including membranous
nephropathy, focal segmental sclerosis, mesangio-
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proliferative glomerulonephritis, IgA nephropathy
and crescent glomerulonephritis are described as
glomerular involvement, indistinguishable from
the primary form. Tubular dysfunctions can be
present in isolated proximal or distal renal tubu-
lar acidosis or Fanconi’s syndrome. Polyuria is the
usual clinical feature, mostly because of hypercal-
cemia disorders (18).

Diagnosis

Sarcoidosis is a diagnosis of exclusion; al-
most half of the patients takes more than 3 physi-
cian visits until the diagnosis is made (23). But up
to 90% of the times an altered x-ray of the chest
starts the investigation (24), even for patients with
no respiratory symptoms (i.e. preoperative exams).
Some of the classic x-ray findings are described in
the Scadding scale but most of all abnormal x-ray
findings can relate to sarcoidosis. The clinical pre-
sentation is a wide variety of symptoms. Pulmo-
nary cough, dyspnea, shortness of breath, fatigue
or night sweats (25). Lymph nodes, mainly hilar
adenopathy (95-98%) and also peripheral lymph
nodes (10-20%). Cutaneous manifestations are hi-
ghly prevalent (15%) more commonly erythema
nodosum and lupus pernio. Association with uvei-
tis (10-30%) and neuropathy of the facial nerve
(5%) are highly suggestive findings (7). Nephro-
lithiasis and nephrocalcinosis are more prevalent
in these patients and the evidence of hypercalce-
mia (10-17%) e hypercalciuria (67%) are common
symptoms and belong to daily practice of the uro-
logist (10, 25, 26).

In the other hand, sarcoidosis is a multior-
gan disease and a patient with no pulmonary or
lymph nodes may still have sarcoidosis. 10% of
patients may not present any of those at first (25),
and urological findings have been referred as the
first sign for the diagnosis of sarcoidosis in some
and renal colic was the first sign of the disease in
2.2% of cases (10). For this, the urologist should
always have in the follow-up of his patients the
possibility of sarcoidosis in mind and investigate
if some other findings start to present, due to a
slow onset of symptoms.

In an appropriate clinical setting, the pre-
sence of non-necrotizing granulomas with no evi-
dence of infection is the usual criterion to suggest



the diagnosis. Sarcoidosis mimics nonspecific gra-
nulomatous reactions. These should be excluded
by a careful examination and by medical, occu-
pational, and medication histories. In practice, the
disease is most often diagnosed by biopsy of ac-
cessible tissues, usually skin, lungs, or peripheral
lymph nodes (27). Sarcoidosis is a systemic granu-
lomatous disease and the diagnosis usually requi-
res the demonstration of typical lesions in more
than one organ system and it is recommended a
histologic diagnosis before commencing any tre-
atment (26). The disease manifestation in several
systems and incidence are exposed on Table-1.

Table 1 - Extra pulmonary signs and symptoms of Sarcoidosis.

Renal sarcoidosis is often accompanied by
systemic manifestations although isolated renal
sarcoidosis is an accepted entity. The presence of
sarcoid-related granulomatous interstitial nephritis
is the goal but as related before, the absence of cha-
racteristic kidney biopsy findings does not exclude
the diagnosis and clinical manifestations with other
tissues biopsy should be attempted (13). All patients
diagnosed with sarcoidosis should be evaluated for
the presence of renal involvement to prevent signifi-
cant chronic kidney disease (28).

Bronchoscopy is a reliable, minimally inva-
sive technique to diagnose the disease. Combination

Organ/System Prevalence (%) Simptoms Investigation
Cutaneous system 15% (9-37%) Papules, nodules, plaques, scar sarcoidosis, Biopsy
lupus pernio, subcutaneous sarcoidosis
Peripheral lynphnodes 10-20% Mostly cervical or supraclavicular, inguinal, Biopsy
axillar, epitrochlear or submandibular lymph
node sites; painless and mobile
Ocular system 10-30% Anterior, intermediate, or posterior uveitis, Systematics ophtalmologist
retinal vascular change, conjuntival nodules, exam, slit-lamp exam,
lacrimal gland enlargement fluorescein angiography
Hepatic (Gastrointestinal 20-30% Often symptom-free. Abnormal liver function ~ Systematics liver function
system) test, hepatomegaly, rarely cholestasis, portal tests, CT, biopsy
hypertension, hepatic insufficiency
Splenic (Gastrointestinal 10% Splenomegaly; rarely pain, pancytopenia; Echography, CT
system) very rarely, splenic rupture
Cardiovascular system 2-5% Atrioventricular or bundle branch block, Eletrocardiography,
ventricular tachycardia or fibrillation, Echocardiography, BNP,
congestive heart failure, pericarditis, MRI, scintigraphy, FDG PET
irmpaiment of sympathetic nerve activity
Nervous System 5% Facial nerve palsy, optic neuritis, Cerebrospinal fluid
leptomeningitis, diabetis insipidus, investigation, MRI,
hypopituitarism, seizures, cognitive hormonal dose,
dysfunction, deficts, hydrocefalus, eletromyography, biopsya
psychiatric manifestations, spinal cord rarely done
disease
Renal system 5-20% Increased creatininemia, hypercalcemia, Systematic renal tests,

nephrocalcinosis, kidney stones

biopsy

Extrapulmonary investigation
Adapted - Sarcoidosis(25); Management of extrapulmonary sarcoidosis (27).
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of transbronchial biopsy with endobronchial (mu-
cosal) biopsy or transbronchial needle aspiration
of enlarged lymph nodes increases the sensitivity
of the technique to as much as 91%. Endobron-
chial ultrasonography (with ROSE - Rapid on-site
cytological examinations) has been used more re-
cently to further improve diagnostic yield. Samples
should be analyzed for infectious agents by ap-
propriate stains, including stains for mycobacteria
and fungus, as well as by culture (27).

The Scadding scale, a descriptive schema is
widely used to describe chest x-ray finding. It does
not represent sequential or temporal disease states,
and the predictive ability of the scale allows an ap-
proximation of outcomes. It was only described in
the 19th century and standardized by the WASOG
committee. Types are: O (normal radiological fin-

Figure 3 - Scadding scale.

Stage Il

©Jara-Palomares 2013. with permission. (29)
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dings); T (bilateral mediastinal hilar adenopathy);
IT (adenopathy and pulmonary infiltrates); III (pul-
monary infiltrates only); and IV (pulmonary fibro-
sis) (25). Features that should prompt consideration
of an alternative diagnosis include pleural effu-
sion, unilateral abnormalities, and the presence of
calcification in the lymph nodes. Chest CT usually
shows typical micronodular infiltrates distributed
in a bronchial vascular pattern, often predomina-
ting in the mid to upper lung zones (13) (Figure-3).

Other diagnostic modalities for different
organs testing may be appropriate and guided
by the initial symptoms and examination findin-
gs. Routine testing for elevated liver enzymes,
hypercalcemia, renal dysfunction, ophthalmologic
involvement, and electrocardiographic abnorma-
lities is standard at baseline. Magnetic resonan-

Stage Il



ce imaging (MRI) with gadolinium or gallium is
useful for diagnosing neurologic involvement.
Lumbar puncture should be performed in the ap-
propriate clinical context to exclude mycobac-
terial or fungal infections. Thallium or sesamoid
scintigraphy is useful to identify areas of active or
inactive myocardial involvement. Newer imaging
techniques, such as fluorodeoxyglucose positron
emission tomography (FDG-PET) and gadolinium-
-enhanced MRI are promising modalities for diag-
nosis and for monitoring treatment response (27).

High levels of angiotensin converting en-
zyme (ACE) have been reported in sarcoidosis, the
frequency varies from 40% up to 90% (2). The
enzyme is produced by epithelioid cells, multinu-
cleated giant cells, and macrophages within gra-
nulomas (13). It presents a false-negative rate of
40% and false-positive rate of 10%. Other condi-
tions may raise the levels of ACE and might have
a differential diagnosis with sarcoidosis such as
Leprosy, Myeloma, Gaucher Disease, Amyloidosis,
Acute Histoplasmosis, Hyperthyroidism, Hyperpa-
rathyroidism, Alcoholic Cirrhosis, Primary Biliary
Cirrhosis, Oncogenic Hypercalcemic, Military Tu-
berculosis, Pulmonary Endothelia Disease, Elver-
son-Rosenthal syndrome - “Sarcoid-like” granu-
loma. Therefore, it must be analyzed with criteria
but usually consists in more granulomatous im-
pairment, pulmonary or systemic, and might be
useful for treatment monitoring as the levels tend
to normalize with the spontaneous or corticoid
induced remission of the disease (2). Recent data
have demonstrated that the presence of certain
human leukocyte antigen (HLA) haplotypes (e.g.,
HLA-DR17 and HLA-DQB1) confers good progno-
sis in certain European populations (30). However,
the usefulness of HLA typing in other populations
has not been confirmed (27). A diagnosis algori-
thm is depicted on Figures 4a and 4b.

Treatment

The initial treatment of sarcoidosis is glu-
cocorticoids, the most effective, rapid-acting and
available drug. It’s the first line of treatment (31).
The therapy significantly improves the -clini-
cal manifestations of sarcoidosis and normalizes
hypercalcemia and hypercalciuria associated with
this disease. Corticosteroids down regulate the ac-
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tivity of lalphahidroxylase in the pulmonary ma-
crophages and granulomas normalizing the blood
and urinary levels of calcium (21). Hypercalciuria
can lead to renal failure and the therapy improves
renal function (9, 10). There is no standard dose or
time for the treatment. It usually starts with low-
-dose prednisone 20-40mg/day for mild disease or
every other day. For major organ impairment, a
dose of 1mg/kg/d is usually used. The follow-up
is after 1-3 months with the response based on
clinical progress, pulmonary radiology and func-
tional status, tapering up to 5mg/week after the
initial period (13, 31). Corticosteroids have many
well-known side effects, the most important being
diabetes, hypertension, osteoporosis and central
obesity (32). The medical management of sarcoi-
dosis according to clinical manifestation is resu-
med on Table-2.

There are no major marks of the disease
but ACE (angiotensin-converting enzyme) can be
related to disease activity. Usually the treatment is
due to 12 months. For advanced cases with no res-
ponse to corticoids, other cytotoxic drugs may be
used such as methotrexate and azathioprine (26).
New immunomodulator drugs are being tested for
specific cases and study protocols like infliximab
and etanercept are on course. Non-responding
cases with high calcium levels may benefit with
ketoconazole use. In addition, a low calcium diet,
adequate hydration, and avoiding exposure to
sunlight may prevent deterioration of hypercal-
cemia and hypercalciuria. Supplements of vitamin
D and calcium and calcium rich foods should be
avoided (11).

Although not all cases of sarcoidosis pre-
sent with hypercalcemia, the majority will have this
electrolyte disorder. Acute symptomatic hypercal-
cemia is normally treated in hospital settings with
intravenous infusion of normal saline solutions.
Loop diuretics need to be added to facilitate urina-
ry calcium excretion via the thick segment of the
loop of Henle. Calcitonin is rarely used for acu-
te hypercalcemia owing to its short acting effect
on extracellular calcium levels. The use of gluco-
corticoids is an essential step for the treatment of
hypercalcemia related to sarcoidosis as they sup-
press intestinal absorption of calcium and 1-alfa
hydroxylase in sarcoid granulomas (19). Most au-
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Figure 4 — Algorithm for diagnosis of Sarcoidosis considering disease criteria (A) and rationale flow chart (B).

A
Diagnosis Criteria
e(Clinical findings
«No alternative disease
sEvidence of non-caseating granulomas
B

5ArCoIdosISSYMpoms

Exclude others diseases

(including other granulomatous, infectious diseases)

Typical Special Findings Extrapulmonary findings Abnormal Chest radiograph

MAY DISPENSE BIOPSY EXTRAPULMONARY

GRANULOMA BIOPSY

LUNG /INTHRATORACIC

LYMPHNODES
- Lofgren’s syndrome

- Skin - Endoscopy bronchial biopsy
- Heerford's syndrome

- Lymphnode - Bronchoalveolar lavage
- BHL w/ uveitis

- Conjunctive nodule - Transbronchial biopsy
- BHL assimptomatic

- Renal biopsy - Endobronchial USG + ROSE

SARCOIDOSIS

* BHL — Bilateral hilar lynphadenopathy; USG — Ultrassonography; ROSE — Rapid on-site cytological examination
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Table 2 - Medical management of Sarcoidosis according to clinical manifestation.

Alt.
Renal Manifestations Initial Treatment Alternative Treatment Alt. Treatment Treatment Comments
Hypercalcemia Glucocorticoids Hydroxychloroquine Ketoconazol IV hydration Limit
Hypercalciuria Initial: 0,3-0,5mg/ 200-400mg/day 200-800mg/day sunlight
kg/d Low intake calcium,
Mainteance: vitD and oxalate Avoid
5-10mg/d thiazide
Granulomatous Glucocorticoids Azathioprine Mycophenolate Infliximab Add a steroid-sparing
Interstitial Nephritis Major: 1mg/ 2mg/kg/day mofetil 1g twice 3-5mg/ agent to the threatment
- GIN kg/d Mild: 0,5mg/ (50-200mg/d) a day (500- kg week if relapse or dificulty to
kg/d Mainteance: 3000mg/d) 0,2, 6 for taper
5-10mg/d 4-8weeks
Glomerular Disease Glucocorticoids After GIN alternatives  Methotrexate 10- Folic acid
Initial: 1mg/ 20mg/week supplementation
kg/d Mainteance:
5-10mg/d
Tubular Dysfunction Glucocorticoids After GIN alternatives  Methotrexate 10- Folic acid
Initial: Tmg/ 20mg/week supplementation
kg/d Mainteance:
5-10mg/d

Nephrolitiasis Metabolic control

Nephrocalcinosis Metabolic control

Treatment

Surgical threatment
of lithiasis

Hypercalcemia and
hypercalciuria control

Hypercalcemia and
hypercalciuria control
Higher rate of renal
failure

thors recommend a starting dose of 0.3-0.5mg/kg/
day and a maintenance dose of 5-10mg/day with
duration of treatment of 12 months (13). Chloro-
quine with a dose of 200-400mg can be used as an
alternative treatment for hypercalcemia and for
patients with sarcoidosis who cannot be treated
with glucocorticoids. Ketoconazole 200-800mg a
day can be utilized as another non-prednisone al-
ternative for the treatment of hypercalcemia (13).
The mechanism of action for both drugs is related
to the suppression of 1.25 dihydroxy vitamin D
production in granulomas.

The use of bisphosphonate for sarcoidosis-
-related hypercalcemia with elevated plasma 1.25
dihydroxy vitamin D levels was reported to pro-
vide a rapid correction of plasma calcium levels
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without affecting vitamin D concentrations. One
has to realize that the use of bisphosphonates will
alleviate hypercalcemia, however, it will not in-
fluence the disease progression. Evaluation of a
24-h urine collection for calcium excretion is re-
commended in all patients with sarcoidosis (31).
Moreover, learning about the complete metabolic
profile of the urine may provide valuable insights
in the management of nephrolithiasis related to
hypercalcemia and hypercalciuria in these pa-
tients. Low dietary intake of calcium, vitamin D,
oxalate and avoidance of thiazide-like diuretics
(calcium-sparing proprieties) are generally recom-
mended for patients with hypercalcemia. Limiting
sunlight exposure is also advised to prevent the
enhancement of vitamin D production (13).



Azathioprine - Immunosuppressive drug
which can be used as steroid-sparing agent or
in patients with failure or a contraindication to
corticosteroids. It has a delayed effect, treatment
with these drugs should start only after at least
1 month of treatment with glucocorticoids (13).
Azathioprine should be given in a daily dose of
2mg/kg (50-200mg/day) and can be used in men
and women who want to have children and used
during pregnancy (31).

Methotrexate - It is an important agent and
a preferred second-line in the treatment of extra-
renal sarcoidosis where it can be used as an al-
ternative to corticosteroids or as a steroid-sparing
agent (13). Usual dose is of 10-20mg/week orally
or intramuscularly (31). The renal excretion makes
it not recommended for possible accumulation of
the drug and development of major side effects.

Mycophenolate mofetil - Another immu-
nosuppressive for steroid-sparing, with insuffi-
cient data but in theory leads to fewer bone mar-
row toxic effects and less infections than other
immunosuppressive agents. The dose starts with
1000mg twice a day (500-3000mg/day) (31). It can
improve kidney function previously damaged by
the sarcoidosis (13).

TNF-alpha inhibitors - Treatment strategy
after steroid-resistant/refractory disease. It should
only be used after immunosuppressive agents
have been tried (13). Infliximab dose starts from
3-5mg/kg at week 0, 2, 6 and then every 4-8 we-
eks (31). There is a rapid effect, as early as two
weeks and steady improvement of renal function
was reported (13). Possible loss of response due to
anti-infliximab antibody formation.

Kidney transplantation End-stage renal di-
sease secondary to sarcoidosis is uncommon. The
disease generally occurs in young and middle-
-aged adults. Renal transplantation can be car-
ried out safely in patients with sarcoidosis with
excellent graft and patient survival (33). However,
a relatively high rate of renal recurrence (179%)
after transplantation was reported in most cases
occurring shortly after transplantation with nega-
tive effect on graft function. The long-term effects
of recurrence on graft survival remain elusive. A
short delay between the last episode of sarcoidosis
and renal transplantation is a risk factor for re-
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currence as is necessary in other diseases. Relapse
after transplantation has been managed with infli-
ximab in a steroid-resistant case (34).

CONCLUSION

Sarcoidosis is considered an “iceberg” di-
sease, from one initial symptom, the physician
finds a complete pathology with multiples systems
affected. Disordered calcium metabolism and re-
nal involvement should always require treatment
given the risk of the development of complica-
tions such polyuria, dehydration, kidney stones
and even renal failure.
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