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ABSTRACT
The standard management of benign prostatic hyperplasia (BPH) is based on the overall health of the patient,
on the severity of the lower urinary tract symptoms (LUTS), and on quality-of-life (QoL) considerations. Voiding
difficulties attributable to BPH can be quantified with the American Urological Association Symptom Index
score (AUA-SI) or International Prostate Symptom Score (IPSS). Various medications can decrease the severity
of voiding symptoms secondary to BPH. Impotence, decreased libido, and ejaculatory disorders are known side
effects.
The AUA guidelines indicate that patients with mild LUTS secondary to BPH (AUA-SI score < 8) and patients
with moderate or severe symptoms who are not bothered by their LUTS should be managed using a strategy of
watchful waiting. If the patient elects interventional therapy and there is sufficient evidence of obstruction, the
patient and urologist should discuss the benefits and risks of the various interventions.
Transurethral resection of the prostate (TURP) is the most common interventional treatment, but it can be
associated with bleeding, erectile dysfunction, and ejaculatory disorders in up to 10 to 65% of patients. The
high prevalence rate of BPH has a tremendous impact on the health and quality of life of men. Increasingly,
BPH therapy trends are moving away from the gold standard operation of TURP and toward less invasive
pharmacological options and minimally invasive procedures provided in an outpatient setting.
Prostatic artery embolization (PAE) is a new BPH treatment under clinical investigation. PAE is a minimally
invasive procedure that blocks the blood flow to the prostate, causing shrinkage of the gland. PAE is performed
under local anesthesia as an outpatient procedure. A team of interventional radiologists, diagnostic radiologists,
and urologists at the University of Sao Paulo Medical School are pioneers of the procedure, which has been
widely reported since 2008. The multi-disciplinary team is encouraged by the data demonstrating PAE is a safe
and effective minimally invasive treatment for patients with LUTS.
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Introduction
Symptomatic benign prostatic hyperplasia (BPH) typically occurs
in the beginning of the sixth decade, with more than 40% of
men aged 60 and older presenting clinical manifestations [1]. As
the world’s population ages, the prevalence of BPH is expected
to increase, calling for a therapy that reduces and maintains
reductions in prostate volume, provides lasting improvements
of symptoms, and minimizes the risk for adverse outcomes.
Despite the advances in effective drug treatment and
minimally invasive procedures, transurethral resection of
the prostate (TURP) remains the treatment of choice when
medical management fails [1]. TURP is performed under direct
endoscopic visualization with an electrocautery tool to remove
prostate tissue. While considered a safe technique with a
mortality rate below 0.25%, it is not without adverse events.
The most frequent complications are ejaculatory disorders (up
to 65%), early urinary incontinence (30 to 40%), acute urinary
retention caused by blood clots (2 to 5%), sexual impotence (up
to 5%), and the need for blood transfusions (0.4 to 7%). Patients
who have undergone TURP require surgical retreatment for
lower urinary tract symptoms (LUTS) in 3 to 14.5% of cases [1,2].
Minimally invasive techniques such as transurethral microwave
thermotherapy (TUMT) and laser ablations have been developed
as alternative treatments for LUTS, but they involve introducing
energy into the gland and all require access through the urethra.
Complications from these procedures are similar to TURP [1-4].
Patients with a history of TURP or pelvic trauma should not
undergo TUMT because of potential alterations in pelvic
anatomy. Patients with glands that are smaller than 30 g or
a prostatic urethral length of less than 3 cm respond poorly
to TUMT, as do patients with glands greater than 100 g and
patients with a prominent median lobe. Other contraindications
include patients with penile prosthesis, severe urethral stricture
disease, artificial urinary sphincter, or American Society of
Anesthesiologists (ASA) class group V patients. Patients with
pacemakers need clearance from their cardiologists concerning
turning their pacemakers off during therapy, and performing
TUMT in this group should be approached with apprehension
[1-4]. These comorbidities are not considered a contraindication
for prostatic artery embolization (PAE).
PAE is being evaluated as an alternative treatment for LUTS
due to BPH. Clinical studies are ongoing to assess the outcomes
and advantages of PAE. Results indicate that PAE can provide
symptom relief through prostate-size reduction. There is a
growing body of literature and data presented at scientific
meetings supporting PAE as a safe and effective alternative for
treating BPH when medical management fails [5-9].
Embolization of the prostatic artery has been used for decades

to treat prostate bleeding after TURP or biopsy [10-15].
DeMeritt and colleagues reported the early clinical observation
of prostate volume reduction after embolization for persistent
hematuria in 2000. A 76-year-old man with a history of
moderately symptomatic BPH developed acute urinary
retention and was treated with transurethral catheter drainage
for 2 weeks, after which he presented with severe gross
hematuria, which failed to respond to multiple attempts at
conventional therapy. The patient’s condition was successfully
managed with super-selective transarterial embolization using
polyvinyl alcohol particles (PVA). The patient stopped bleeding
immediately after embolization, and his voiding significantly
improved after the procedure. At 12 months after treatment,
prostate reduction was almost 40% [16].
Similarly, embolization of the uterine arteries was originally
used to treat heavy bleeding after childbirth. Embolization
of fibroids was also done presurgically to decrease blood
loss during myomectomy, after which it was recognized that
many patients had spontaneous resolution of their fibroid
symptoms and no longer required the surgery. From these
observations, uterine fibroid embolization (UFE) was developed
as a minimally invasive treatment for symptomatic fibroids.
Embosphere Microspheres (Merit Medical Systems, Inc., Utah)
were the first embolic cleared by the FDA for the indication
of treating symptomatic uterine fibroid tumors. In a recent
commentary on the potential value of PAE compared to TURP
for BPH, Mauro indicated that PAE, not unlike UFE for fibroids,
could be a minimally invasive alternative to TURP and current
minimally invasive procedures [17]. At the same time, he
underscored the need for more data on the procedure to assess
the efficacy, durability, and adverse event rates compared to
these treatments. Carnevale et al. and Pisco et al. have both
published results from performing PAE using techniques similar
to those used for fibroid embolization [5-8].

Methods
Prostatic artery embolization is a promising, minimally invasive
alternative procedure for BPH, which has been shown to be
safe and effective in both animal models and clinical trials.
Until the recent clinical investigations, PAE was used principally
to control massive hemorrhage after prostatectomy or prostate
biopsy. In publications and scientific presentations, Carnevale
and colleagues have reported successful PAE outcomes of LUTS
symptom improvement and patient quality of life, prostate
volume reduction averaging 30%, and low rates of adverse
events [5-7]. Pisco et al. have reported similar outcomes [7].
Benign prostatic hyperplasia treatment with PAE requires a
trained interventional radiologist because of the prostatic
vascular anatomy. The normal human prostate is composed
of a combination of glandular, fibromuscular (stromal), and
smooth-muscle cells. Benign prostatic hyperplasia is due to a
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proliferation of glandular elements, stromal elements, or both,
resulting in the formation of large, discrete nodules in the
periurethral region of the prostate. The blood supply to the
prostate arises from the anterior branch of the internal iliac
artery, mainly by the inferior vesicle artery, which subsequently
branches into the urethral and capsular vessels. Minor prostatic
vessels also arise from the internal pudendal, obturator,
umbilical, and middle hemorrhoidal arteries.
Initially, the blood supply to the prostate is mapped by
angiography of the iliac vessels and the prostate arteries.
Microcatheters are used for super-selective catheterization
of the right and left inferior vesicle arteries. Embolization
of arteries supplying the prostate is performed with a
microcatheter to deliver microspheres or PVA particles. The PAE
procedure takes an average of 2 hours to perform.
The main challenge of PAE is navigating within the narrow,
tortuous, often atherosclerotic vessels, which can make
visualization and super-selective catheterization of the inferior
vesical arteries and the anatomical variations of the prostate
arteries difficult.

PAE) required a single, straight bladder catheterization for
urinary retention on the second day after embolization, and
3 days of NSAID therapy. Imaging done during the 1-month
follow-up showed decreased perfusion, cavitary necrosis, and
40% prostate volume reduction. There was excellent radiologicpathologic correlation during histopathological examination.
Subsequently, Sun et al. evaluated the technical feasibility
and safety of transcatheter arterial embolization (TAE) of the
prostate in 16 healthy pigs [19]. Embolization of the prostate
was technically successful in all animals, without complications.
The mean prostate volume after embolization was significantly
(p < 0.001) reduced compared to the mean prostate volume
for the group control. There was no significant difference (p
= 0.328) in sexual or erectile function between the 2 groups.
Most recently, Jeon et al. evaluated the feasibility of prostate
embolization for reducing the volume in hormone-induced
canine prostate hyperplasia in a study with 9 beagle dogs [20].
They demonstrated the feasibility for reducing prostate volume
without serious complication using arterial embolization.

Clinical Investigations
Potential complications can arise from mistargeted
embolizations, resulting in infarction of the bladder, rectum,
or genitals. These complications can be avoided by using a
microcatheter and calibrated microspheres for a predictable
embolization.
PAE can be indicated in patients with small or large prostates
and does not manipulate the urethra, thereby avoiding
urethral stenosis. Severe comorbidities such as heart disease,
atherosclerosis, penile prosthesis, severe urethral stricture,
artificial urinary sphincter, or ASA class group V are not
contraindications for PAE. Embolization can be repeated in the
future, if necessary, and if it does not achieve the desired clinical
outcome, it can be converted to prostatectomy. This procedure
has been shown to be safe, effective, and with a low rate of
complications. In addition, the overall cost of the procedure
seems to be lower than other surgical therapies.
Animal Studies
The first animal study to evaluate the feasibility and safety
of PAE was conducted in a canine model and reported by
Faintuch et al. [18] The study demonstrated the promising
potential of PAE to decrease prostate volume and urethral
stenosis due to BPH. The success rate for identification and
selective catheterization of the prostatic arteries was 100%.
Initial computed tomography (CT) showed good distribution of
spheres in the embolized territory (hemi-prostate or prostate),
with no evidence of non-targeted embolization. Clinical
follow-up did not show evidence of fever, infection, decreased
appetite, or access site complications. One animal (bilateral

Carnevale et al. published preliminary results of PAE from a
proof-of-concept study of 2 men with indwelling catheters
for acute urinary retention due to BPH [5]. Both patients were
initially managed with selective alpha-blockers without success,
and stopped taking medication 1 month before PAE. Patients
were evaluated using the IPSS, digital rectal examination,
urodynamic testing, prostate biopsy, transrectal ultrasound
(US), and magnetic resonance imaging (MRI) before PAE.
Malignancy and any other cause of voiding dysfunction such as
neurogenic bladder obstruction were excluded. The procedure
was performed under local anesthesia, and embolization of
the prostatic arteries was done with a microcatheter and 300
to 500 µm microspheres. One patient had bilateral PAE and
the other unilateral PAE. They urinated spontaneously after
removal of the urethral catheter 15 and 10 days after the
procedure, respectively. The urine stream increased with time,
with reduction of the post-void residual urine volume. At the
6-month follow-up, prostate reduction determined by US and
MRI was 39.7% and 47.8%, respectively, for bilateral PAE. For
the patient with unilateral PAE, prostate reduction was 25.5%
and 27.8%, respectively.
Midterm evaluation of PAE at 18 months demonstrated that
post-void residual volume remained normal and stable in
the patient with bilateral embolization. In the patient with
unilateral embolization, however, the post-void residual
volume increased (68 to 200 ml), as did the size of the prostate.
Carnevale and colleagues postulated that unilateral PAE is an
effective procedure to reduce prostate size, but bilateral PAE
might provide better long-term prostate reduction and LUTS
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relief [6].
From this proof-of-concept investigation, Carnevale and
colleagues conducted a Phase 2 study of 11 men with acute
urinary retention due to BPH, who were on the waitlist
for surgery [17]. Embolizations were performed with local
anesthesia in the men who had failed previous treatment with
selective alpha-blockers and were being managed by indwelling
urethral catheters. Patients were discharged in less than 24
hours [8]. Urologists referred all patients in the study. The
mean age was 68.5 years (range: 59 to 78 years). Prostate size
ranged from 30 to 90 grams. Men with prostate cancer, stenosis
of the urethra, detrusor failure, neurogenic bladder, previous
treatment for BPH, and creatinine greater than 2.0 g/dL were
excluded from the study. Prior to the procedure, all patients
received 1 g per day of ciprofloxacin, and this was continued
for 7 days post-procedure. Bilateral embolization was possible
in 75% (9 of 12 procedures), and unilateral procedures were
performed in 3 cases (3 of 12). One patient was embolized
bilaterally twice but did not have clinical success (defined as
catheter removal) and was referred to TURP. Less bleeding
was observed during TURP because of the PAE before surgery.
Clinical success (catheter removal and symptom improvement)
was 91% (10 of 11 patients). The 10 successful patients urinated
spontaneously post-embolization after catheter removal 4 to
25 days (mean: 12.1 days) post-PAE.
The most frequent symptoms related to PAE were mild pain
(perineal, retropubic, and urethral). Opiate medication was not
necessary. No major complication was observed. Adverse events
were minimal rectal bleeding in 3 patients (25%), diarrhea in 2
patients (16.7%), and a single episode of hematuria in 1 (8.3%)
[17]. During the one-month follow-up of the patient who
experienced hematuria, an MRI revealed a small defect in the
bladder wall due to non-targeted embolization. There were
no symptoms other than the single episode of hematuria, and
during an MRI at the 3-month follow-up visit the bladder wall
appeared normal. No medical treatment was required. The PSA
values varied during the first month of follow-up. Before PAE,
the mean PSA was 10.1 ng/mL, increased to a mean of 85.6 ng/
mL 24 hours after embolization, and it dropped to a mean of
4.3 ng/mL 1 month after the procedure (p = 0.003). Imaging
follow-up with MRI and US showed a mean average prostate
volume reduction of more than 30% after 12 months. Patients
had indwelling catheters before intervention, and IPSS declined
to 7.1 and 2.2 after 1 month and 1 year, respectively. Erectile
function was evaluated using the IIEF score and improved
consistently from 1 month to a year. The AUA symptom score
and QoL improved from 6 (awful) to 0.25 (delighted) at 1 year.
Pisco and colleagues also studied the safety and potential
effectiveness of PAE as an alternative minimally invasive
treatment for BPH [7]. In 2011, these investigators published
initial results of PAE to treat LUTS due to BPH in 15 patients

(ages 62 to 82 years; mean age: 74.1) after failure of medical
treatment. Short-term follow-up suggested good symptom
control without sexual dysfunction as well as a reduction in
prostate volume. Embolization was performed with nonspherical 200µm PVA. Discharge was 4 to 8 hours after the
procedure for most patients, with 4 patients discharged the next
morning (18 hours later). Unlike the Carnevale patient cohort,
the majority of the patients in this published study did not have
indwelling bladder catheters, and follow-up ranged from 3 to
12 months. Symptoms measured using the IPSS decreased a
mean of 6.5 points, QoL improved 1.14 points, IIEF increased
1.7 points, and peak urinary flow increased 3.85 mL/sec. There
was a mean PSA reduction of 2.27 ng/mL and a mean prostate
volume decrease of 26.5 mL, as measured by US, and 28.9 mL
shown by MRI. There was 1 major complication—an ischemia
of the bladder wall treated with surgery—and 4 clinical failures
(28.6%).
The initial promising results support the need for a larger study
comparing PAE with TURP, the gold standard. Carnevale and
colleagues have begun a randomized comparison study of PAE
with TURP for reducing symptoms from LUTS due to BPH.

Conclusion
Minimally invasive treatments for BPH continue to be part of
the therapeutic armamentarium for managing LUTS. However,
costs, changes in reimbursement, quality of life, and unanswered
questions regarding durability of success have tempered the
initial enthusiasm for this class of therapy. Prostatic artery
embolization has emerged as a new alternative of treatment
for symptomatic patients.
PAE is performed under local anesthesia and can be done as an
outpatient procedure. Current reports indicate that LUTS can
be controlled even in patients at the end-stage of BPH. PAE
does not manipulate the urethra, avoiding urethral stenosis. It
can be performed even for large prostates and in patients with
urinary retention. This suggests that PAE can be an alternative
treatment to TURP or other minimally invasive therapies in
the future. In addition, it could be performed before other
treatments to reduce the risk of bleeding or to reduce the size
of the prostate prior to TURP or laser resection.
A strong understanding of the pelvic vascular anatomy is needed
to perform this type of embolization. In addition, inclusion and
exclusion criteria using imaging evaluation based on MRI and
urodynamic flow are essential. Most important, a collaborative
effort between the urologist and interventional radiologist is
key. Since the proof-of-concept study in 2008, Carnevale and
colleagues have been working as a multidisciplinary group
of urologists, diagnostic radiologists, and interventional
radiologists for optimum continuity of care.
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Prostate embolization has been done for years to control
bleeding, with good results, but not as an alternate treatment
for BPH. Initial results by Carnevale and colleagues in a selected
group of patients suggested BPH can be safely treated by PAE
with low rates of side effects and can reduce prostate volume
by an average of more than 30 percent. Technical limitations
to this technique are tortuous and atherosclerotic vessels,
anatomical variations, difficulty visualizing and catheterizing
small diameter arteries feeding the prostate, and the potential
risk of bladder and rectum ischemia.
As of May 2012, Carnevale and colleagues have treated 40
patients with symptomatic BPH. There are 4 years of follow-up
for the first two patients and a minimum of 18 months of data
for patients in the phase II study. This patient population has
sustained LUTS relief and improved their overall quality of life
without symptom recurrence. This data suggests that PAE can
be a very effective and safe minimally invasive treatment for
patients with symptomatic BPH.
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ABSTRACT
Introduction and Objective: Benign prostatic hyperplasia is the most common neoplastic disorder affecting
the aging male population worldwide. Various factors such as age, prostate volume, serum prostate-specific
antigen, and testicular androgens determine the natural history and its progression. The objective of the study
is to correlate the relationship between these factors in men with benign prostatic hyperplasia.
Methods: A total of 121 men aged above 50 years with benign prostatic hyperplasia were enrolled in this study.
Patients were evaluated by history, digital rectal examination, focused neurological evaluation, uroflowmetry,
transrectal ultrasonography of the prostate, serum prostate-specific antigen, serum testosterone (free and total),
and prostate biopsy done in patients with prostate-specific antigen > 4 ng/ml to exclude prostatic carcinoma.
Patients were divided by age, and a Spearman rank correlation test was done to compare variables.
Results: There was a positive correlation within age, prostate volume, and serum prostate-specific antigen
level. Age negatively correlated with serum total and free testosterone level. A comparison among serum PSA,
prostate volume, and serum testosterone level did not reveal any statistically significant relationship.
Conclusion: We observed statistically significant correlations within age, prostate volume, and serum prostatespecific antigen level. These variables bear no significant relationship with serum testosterone levels. Considering
the contradictory data on the inter-relationship of various variables, further evaluation in a large cohort of the
aging population with benign enlargement of the prostate is needed to establish the influence of one over the
other.

Introduction
Benign prostatic hyperplasia (BPH) in the most common
neoplastic disorder affecting the aging male population
worldwide. Various factors such as age, prostate volume,
serum prostate-specific antigen (PSA), and testicular androgens
determine the natural history and its progression. However,
these parameters are subject to racial and ethnic variations
[1] and may be influenced by other associated health-related
events.

The objective of the study is to correlate the relationship within
age, prostate volume, serum prostate-specific antigen, and
serum testosterone level in previously untreated men with lower
urinary tract symptoms due to benign prostatic hyperplasia
who are racially different from their western counterpart with
divergent ethnicity.

MATERIAL AND METHODS
A total of 121 consecutive men aged over 50 years with
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Figure 1. Correlation between age and prostate volume.

Table 1. Clinical, biochemical, and endocrinologic variables
Parameter

lower urinary tract symptoms suggestive of benign prostatic
hyperplasia were enrolled in this study. Informed consent was
obtained from all patients who then underwent systematic
evaluation, including clinical history, digital rectal examination,
focused neurological evaluation, uroflowmetry, and transrectal
ultrasonography of the prostate to estimate prostate volume
using the formula Π/6 x height x width x length. The estimation
of serum PSA and serum testosterone (free and total) were
done, and those with serum PSA > 4 ngm/ml were subjected to
prostate biopsy to exclude prostatic carcinoma. Those patients
with suspected neurovesical dysfunction, vesical calculus,
previous surgery or medications, diabetes mellitus, and renal
insufficiency were excluded from the study. The patients were
divided into 4 groups according to age: 50 to 59 years, 60 to 69
years, 70 to 79 years, and over 80 years.
A Spearman rank correlation test was done to compare age
with other variables such as prostate volume, serum PSA, and
serum-free and total testosterone levels. A minus 1 indicated a
perfect negative correlation while a plus 1 indicated a perfect
positive correlation. A correlation coefficient of zero meant
there was no correlation between 2 variables. The results of
all variables were then expressed as a geometric mean ± the
standard deviation. Statistical power is 90 in the clinical data
analysis.

RESULTS
The statistics of 4 different age groups and the average values
of the clinical, biochemical, and endocrinal variables are
depicted in Table 1.
Ages ranged from 51 to 81 years (geometric mean: 62.84 ±
8.22), prostate volume ranged from 20 to 155 cm³ (geometric
mean: 43.9 ± 3.117), serum PSA ranged from 0.29 to 7.94
ngm/ml (geometric mean: 2.55 ± 0.555 ngm/ml), serum total
testosterone ranged from 1.07 to 33.2 ngm/ml (geometric

Geometric Mean
+ SD

Range

Age

62.84 + 7.57

51-81 years

Prostate volume

44.11 + 19.57

20-155 gm

S PSA

3.08 + 1.26

0.29-7.94
ngm/ml

S total testosterone
(2.80 to 8.0 ngm/ml)*

8.47 + 5.29

1.07-33.2
ngm/ml

S free testosterone
12.66 + 5.81
(10.8 to 24.6 pgm/ml)**
* Normal total serum testosterone level
** Normal free serum testosterone level

3.98-27.5
pgm/ml

mean: 7.95 ± 2.01), and free testosterone ranged from 3.89 to
27.5 pgm/ml (geometric mean: 13.68 ± 3.71 pgm/ml).
The percentage of patients with a PSA < 4 ngm/dl was 86.77%
while 13.22% had a PSA > 4 ngm/ml. Of the men in the present
study, 8.26% had subnormal serum total testosterone levels.
The average values of different variables in the 4 subgroups are
depicted in Table 2.
The maximum number of patients fell within the 50 to 59
years of age group with an average prostate volume of 40.8
cm³ while there were only 3 patients above 80 years with
an average prostate volume of 47 cm³. The Spearman rank
correlation test analyzing age and other variables is depicted
graphically in Figure 1, Figure 2, and Figure 3. The correlation
among variables is depicted in Table 3
There was a positive correlation among age, prostate volume (r
= 0.84, p = 0.001) (Figure 1), and serum PSA level (r = 0.7717, p
= 0.001] (Figure 2). A positive correlation was observed (Figure
3) between prostate volume and serum PSA level (r = 0.777, p =
0.001). Age negatively correlated with the serum total and free
testosterone level (r = 0.144, p = 0.11 and r = 0.148, p = 0.100),
respectively. Prostate volume was found to bear a negligible
correlation with serum total and free testosterone level. A
comparison between serum PSA and serum testosterone level
did not reveal any statistically significant relationship.

DISCUSSION
Several epidemiological studies have revealed that age is the
most important risk factor for developing benign prostatic
hyperplasia [2]. This occurs in an environment of declining
testicular function with a simultaneous rise in intraprostatic

©2012 Digital Science Press, Inc.
UIJ / Vol 5 / Iss 5 / October / http://dx.doi.org/10.3834/uij.1944-5784.2012.10.02

http://www.urotodayinternationaljournal.com
ISSN 1944-5792 (print), ISSN 1944-5784 (online)

original study

Table 2. The average values of different variables
Age Group

No of Patients

Prostate Volume

S PSA 0-4
ngm/ml

Total Testosterone
2.80-8.0 ngm/m

Free Testosterone
10.8-24.6 pgm/ml

50-59 years

48

40.8

2.1

10.53

13.54

60-69 years

47

44.7

2.9

7.19

12.06

70-79 years

23

48.8

3.7

6.69

10.92

> 80 years

3

47

2.33

9

21.53

Figure 2. Correlation between age and serum PSA.

Table 3. Correlation among variables.
Correlation

P Value

R Value

Age with prostate
volume

0.0001

0.84

Age with PSA

0.0001

0.7717

Prostate volume with
PSA

0.001

0.777

Age with total
testosterone

0.11

0.144

Age with free
testosterone

0.10

0.148

androgen level [3]. In the current study, the maximum number
of patients with symptomatic benign prostatic hyperplasia
was identified within patients aged 50 to 69 years, and there
was a positive correlation observed between age and prostate
volume (r = 0.84, p = 0.001), which was in accordance with
other published literature [4-9] .However, some studies did not
find any correlation between age and prostate volume in men
with benign prostatic hypertrophy. Multiple linear regression
also didn’t demonstrate any significant influence on age and
prostate volume [10-12 ].
Although the majority of cross-sectional and longitudinal studies
documented increase in prostate volume with advancing age, it
is not well known which factor is primarily responsible for the
age-related growth of the prostate. In a study among 43 men
with spinal cord injuries, Benaim et al. had opined that factors
other than an intact pituitary gonadal axis and male steroid
hormone may be responsible for normal age-related growth of
the prostate [13]. Epithelial cells of the prostate are the source
of PSA, and it was reported to be associated with the age of
the individual as observed in the current study (r = 0.7717, p
= 0.001). Park et al. have also reported a positive correlation

Figure 3. Correlation between serum PSA and prostate
volume.

between age and serum PSA in patients with benign prostatic
hyperplasia [4], and similar observations were made by other
investigators [5-7].
In a study population of 112 men with benign prostatic
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hypertrophy, Dutkiewicz and colleagues did not observe any
correlation between age and serum PSA level [10]. Morote
et al. [11] and Chang et al. [12] had also observed a negative
correlation between age and serum PSA concentration. The
probable reason for the reported differences in the relationship
between age and serum PSA is not well understood and may
be influenced by some intrinsic or extrinsic factors that need
further evaluation.
Although intraprostatic androgen is a prerequisite for the
development of benign prostatic hyperplasia, a gradual decline
in serum testosterone seems to occur with aging. In the current
study, 8.26% of men are found to be hypoandrogenic and
have serum total testosterone less than 3 ng/ml/ml. There was
a negative correlation between age and serum testosterone (r
= 0.11, p = 0.144). Mearini has recently reported a 9% incidence
of subnormal testosterone level in patients with BPH [14]. The
clinical impact of low testosterone levels among aging males
is still a matter of debate, and there is a lack of unanimity
for testosterone supplementation for such partial androgen
deficiency in aging males [15]. In a study of 526 men, Schatzl
and colleagues had observed that aging is associated with a
gradual decline in serum testosterone levels, but the degree
of decline depends on the health status of the individuals,
associated comorbidity, the intake of medications, and lifestyle
factors [16]. Their data analysis further emphasized that the
lower cut-off value of testosterone (3 ng/ml) is only appropriate
for men younger than 40 years of age and is clearly too high for
older individuals. Hence, it is still inconclusive whether a decline
in serum testosterone levels among the aging male population
is due to the aging process or due to associated comorbid
conditions.
The prostate study group of the Austrian Society of Urology
failed to demonstrate a clear age-related decrease in serum
testosterone levels despite more than 20% of the study
population being hypoandrogenic among 312 men with
lower urinary tract symptoms due to BPH [17]. Park et al.
has also reported a negative correlation between age and
serum testosterone levels among Korean men with BPH [4]
while Tan et al. reported a higher total testosterone level in
patients older than 70 years of age. They further opined that
serum concentration of sex hormones has little impact on the
severity of BPH symptoms [18]. Age-related changes might
occur in serum follicle-stimulating hormone levels without any
significant change in testosterone levels [13].
Since the prostatic epithelial cells are responsible for determining
the serum PSA, it has been observed that prostate volume has
a strong correlation with serum PSA levels [4-6, 9]. The mean
PSA and prostate volume increased with each advancing cohort
for age, and the correlation of PSA and prostate volume was
found to be statistically significant in a cohort of 2 270 men
with lower urinary tract symptoms suggestive of BPH [19].

The PSA production by prostate may have racial differences
as Japanese men with BPH were found to release more PSA
per unit of prostate volume than white men [8]. On the other
hand, Korean men were found to produce slightly lower PSA
levels than Caucasians [20] and produce more PSA per unit of
prostate volume than white men [21].
Our study failed to demonstrate a significant, positive
correlation between prostate volume and serum total
testosterone levels (r = 0.035, p = 0.700). Serum testosterone
level negatively correlated with prostate volume among 312
men with previously untreated BPH [16]. When adjusted for age,
no correlation was established between prostate volume and
serum testosterone levels in obese individuals. The obese men
had lower testosterone concentrations and greater prostate
volume [22]. Among 4 254 men with BPH participating in a
placebo-controlled dutasteride trial, Merberger and colleagues
had observed no decrease in prostate volume even at low
baseline-serum testosterone levels [23]. Even the 3 different
fractions of testosterone—namely total, free, and bioavailable
testosterone concentration—did not correlate significantly with
prostatic volume [24]. It is also suggested that there exists a
complex relationship between sex steroids and prostate volume
in aging males, rather than a simple independent effect [25].
Serum PSA and serum testosterone are independently produced
from 2 different sources, and although prostate growth is
androgen dependent, these 2 variables negatively correlated in
the present study (r = 0.135, p = 0.139). Such negative correlation
was also observed by other investigators [16,22]. In prostate
cancer patients, there was a close relationship between the
diurnal fluctuation of serum PSA and testosterone levels, and
such fluctuations were not uniform [26]. PSA expression was not
found to be testosterone dependent in hypogonadal men [27].
A recent study has shown that serum PSA level is influenced by
the interrelationship between the individuals’ lipid profile and
testosterone concentration [28].

CONCLUSION
There is inconsistency in the current literature regarding
the relationship within the various clinical and biochemical
variables with that of serum androgen concentration in men
with symptomatic benign prostatic hyperplasia. We observed
statistically significant correlations among age, prostate
volume, and serum PSA level. The prostate volume also showed
strong correlations with serum PSA concentration. However,
these clinical and biochemical variables bear no significant
relationship with serum testosterone levels in symptomatic
BPH patients. Only 8.26% of the studied individuals were
hypoandrogenic.
Considering the contradictory data on the inter-relationship
of various BPH-related variables, further evaluation in a large
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cohort of the aging population with BPH is needed to establish
reliably the influence of one over the other.
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ABSTRACT
Objective: To explore the specificity and sensitivity of increased bladder wall thickness as measured by
transabdominal ultrasonography (TAU) for diagnosing detrusor overactivity (DO) in patients with lower urinary
tract symptoms (LUTS) compared to the results of filling cystometry as a gold-standard diagnostic procedure.
Methods: This prospective study included 60 patients who were neurologically free with irritative LUTS. The
study included 40 females and 20 males. Patients were divided into 2 groups. Group 1 included 40 patients
with urodynamic evidence of DO and Group 2 (control) included 20 patients with normal urodynamic studies.
All patients were submitted to a history, clinical examination, urine analysis and culture, blood chemistry, and
pelviabdominal ultrasound.
Results: The mean age of Group 1 and Group 2 was 22.4 ± 2.4 and 27.6 ± 2.1 years, respectively. All patients had
urgency. While 25% of patients in Group 1 had urge incontinence, no patients in Group 2 had urge incontinence.
Those in Group 1 (65%) had nocturnal enuresis compared to 10% in Group 2; more than 1 patient had more than
1 complaint. The mean bladder-wall thickness as measured by TAU was significantly higher in Group 1 (5.2 ± 0.27
mm) than in Group 2 (2.8 ± 0.47 mm) (p < 0.001).
Conclusion: Transabdominal ultrasound is a sensitive diagnostic technique when predicting DO in patients with
LUTS. This technique is noninvasive and easily performed in an office setting with negligible risks. Further studies
are required to validate the findings of this study before this technique can be recommended as a primary
diagnostic tool for DO.

Introduction
Overactive bladder (OAB) syndrome is a common cause of
urgency with or without urge incontinence, usually associated
with frequency and nocturia. According to the recommendations
of the International Continence Society (2002), the diagnosis of
overactive bladder is only objectively made as an involuntary
detrusor contraction that may be spontaneous or provoked
during filling cystometry (CMG) while the patient is attempting
to inhibit voiding [1]. Although CMG is accurate in diagnosing

detrusor overactivity (DO), it carries the disadvantage of
being invasive when repeated for the evaluation of treatment
outcomes, especially in children. Hashim and Abrams found that
69% of men and 44% of women with urgency (OAB dry) had
detrusor overactivity, while 90% of men and 58% of women
with urgency and urge incontinence (OAB wet) had DO [2].
Bladder wall thickness (BWT), as measured by ultrasound, has
been used in the diagnosis of voiding dysfunction. Children
with recurrent urinary tract infections and nocturnal enuresis
have significantly thick bladder walls [3,4]. Oelke et al. claimed
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that the measurement of BWT could detect bladder outlet
obstruction (BOO) better than free uroflowmetry, post-void
residual urine (PVR), or prostatic volume [5]. It was postulated
that patients with DO had a thicker bladder wall than normal [68]. This could be attributed to detrusor hypertrophy secondary
to repeated isometric bladder contractions against a competent,
closed bladder neck [7]. A thicker BWT at the maximum bladder
capacity measured by transabdominal ultrasonography (TAU)
can be useful as a biomarker for DO in patients with OAB
syndrome [8]. On the other hand, Kuo et al. observed that BWT
increased in men but not in women with DO [9].
The mean normal BWT in women is 3.04 mm and 3.33 mm
in men, with a slight increase with age for both genders. An
increase of more than 5 mm in BWT may indicate detrusor
hypertrophy [10]. In another view, a bladder wall cross-section
of more than 3 to 4 mm measured at 50% of expected bladder
capacity suggests underlying detrusor overactivity [11].
From these observations, there is some agreement that the
ultrasonographically measured BWT has a role in the diagnosis
of DO; however, there is no standardized method for measuring
BWT, or if it should be measured while the bladder is empty,
half full, or at maximum capacity. Moreover, the resolution of
the ultrasound and accurate identification of the bladder wall
also varied greatly in previous ultrasound studies of BWT.
The purpose of this study is to explore the specificity and
sensitivity of increased bladder wall thickness, as measured
by suprapubic ultrasonography, for diagnosing detrusor
overactivity (DO) in patients with lower urinary tract symptoms
(LUTS) compared to the results of filling cystometry as a goldstandard diagnostic procedure.

PATIENTS AND METHODS
This prospective study included 60 patients with LUTS who
attended the urodynamic laboratory, Urology Department,
Al-Azhar University. All patients were under 45 years old,
neurologically free, and did not have bladder outlet obstruction.
All patients underwent a full evaluation that included medical
history, clinical examination, urine analysis, and urine culture.
Patients were divided into 2 groups: Group 1 comprised 40
patients with DO as diagnosed by filling cystometry, while
Group 2 included 20 patients with a normal, stable bladder
and were considered a control group. The bladder was filled
with 50 ml saline, and the bladder wall thickness was measured
via transabdominal ultrasound at 3 sites: the right lateral
wall, the left lateral wall, and the dome using a BK Medical
ultrasound scanner machine (Herlev, Denmark). The average
thickness was calculated for each bladder wall in every patient.
A free urinary flow rate was initially performed. The postvoid
residual urine volume was measured using the urodynamic
catheter. Uroflowmetry results correlated with the voided

Table 1. Clinical characteristics of DO and control patients.
DO Patients
total no.

Control
Patients

40

20

22.4 + 2.4

27.6 + 2.1

M (%)

10 (25%)

10 (50%)

F (%)

30 (75%)

10 (50%)

mean age + SD

p Value

0.2

gender

clinical presentation

0.04*

urgency

40 (100%)

20 (100%)

frequency

36 (90%)

16 (80%)

NE

26 (65%)

0 (0%)

urge incontinence

10 (25%)

0 (0%)

nocturia

4 (10%)

0 (0%)

5.2 + 0.27

2.8 + 0.47

mean BWT + SD

0.0001*

volume using the Liverpool nomogram to exclude bladder
outlet obstruction. Cystometry was done in the sitting position
using an Ellipse 4 AUDACT machine (Andromeda; Munich,
Germany). Detrusor overactivity was considered present when
involuntary contractions of any magnitude were observed
during bladder filling, whether spontaneous or provoked.
Definitions and methods conformed to the recommendations
of the International Continence Society (ICS) [1].
The urodynamic results statistically correlated with the measured
bladder-wall thickness. The results were expressed as mean ±
SD. The student’s single-factor t test was used to compare the
different variables and the probability p < 0.05 was considered
significant. Receiver-operator characteristic (ROC) curve was
used to determine the specificity and sensitivity of BWT in the
diagnosis of DO. Statistical analysis was performed with the use
of SPSS 13.0 for Windows (SPSS Inc.; Chicago, IL).

RESULTS
Group 1 included 40 patients, 10 males and 30 females,
between the ages of 10 to 44 years old (mean age: 22.4 ± 2.4),
while group 2 included 20 patients, 10 males and 10 females,
between the ages of 15 to 41 (mean age: 27.6 ± 2.1). There
was no significant difference between Group 1 and Group 2
regarding age distribution (p < 0.2) (Table 1).
The most frequent symptom in both groups was urgency. All
patients in both groups had urgency. Frequent micturition was
present in 90% of the patients in Group 1 and in 80% in Group
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2. No patients in Group 2 had urge incontinence or nocturia. In
Group 1, 26 patients (65%) had nocturnal enuresis compared to
10% in Group 2. Twenty-five percent of patients in Group 1 had
urge incontinence (Table 1). The mean Qmax in Group 1 was
22.03 ± 7.36 compared to 24.24 ± 4.34 ml/sec.
The mean bladder-wall thickness as measured by transabdominal
ultrasonography was significantly higher in Group 1 than in
Group 2 (p < 0.001). Mean thickness was 3 mm or less in 13
patients in Group 2 (65%) and more than 3 mm but less than
5 mm in 5 patients in Group 2 (25%). Bladder thickness was
more than 5 mm in 2 patients (10%) in comparison to Group
1, was 5 mm or less in 11 patients (27.5%), more than 5 mm in
27 patients (67.5%), and more than 10 mm in 2 patients (5%)
(Table 2). Women with DO have a thick bladder wall (5.29 ±
1.4 mm) compared to control group women (3.6 ± 2.08 mm);
however, this difference was not statistically significant (p <
0.06).

DISCUSSION
The non-neurogenic DO is a phenomenon that affects as much
as 10% of the population. The bladder-wall thickness increases
in patients with OAB due to detrusor hypertrophy secondary to
isometric detrusor contractions. The increase in the intravesical
pressure during these contractions gives the patient an urge
to void. The patient attempts to remain continent depending
on the contractions of the urethral sphincter and pelvic floor
muscles. This leads to detrusor hypertrophy [8].
The ultrasonographic demonstration of the bladder wall
hypertrophy could be detected experimentally [12] and clinically
[13]. Because bladder outlet obstruction (BOO) in females
remains rare except after surgeries for stress incontinence
[14,15], we used bladder-wall thickening as an indicator for
DO. It was easy to rule out BOO as a cause of bladder wall
thickening by doing free uroflowmetry and measuring postvoid residual urine. This offered the opportunity to find out if
and how ultrasonographic measurements of the bladder-wall
thickness in patients with OAB differ from healthy women.
If TAU-assessed BWT proved to be a sensitive test for the
diagnosis of DO, women suffering from OAB can be saved from
invasive urodynamics during follow-up of their treatment. We
found that an increase in the bladder wall thickness > 3.75 mm
was positively detected detrusor overactivity during CMG, with
a sensitivity of 91.67% and a specificity of 90%. These findings
agree with that of Khullar and his associates [7] who suggested
using this technique as a noninvasive screening method for the
diagnosis of DO in women with urinary incontinence without
outflow obstruction. It could replace the use of ambulatory
urodynamics in patients without sphincter incompetence
[16]. Despite the fact that most of our patients had mixed
stress and urge incontinence, their bladder walls were thicker
than normal. This result is not consistent with the findings

Table 2. Differences in BWT with both groups.
BWT

DO Patients (n = 40)

Control Patients (n = 20)

<3

0

13 (20%

>3-<5

11 (27.5%)

6 (25%)

5 - < 10

27 (67.5%)

2 (10%)

> 10

2 (5%)

0

of Robinson and his associates [16] who found that patients
with incompetent urethral sphincters had normal bladder
wall thicknesses. This could be attributed to the assumptions
that detrusor contractions against the partially competent
sphincter and pelvic floor contraction can still lead to detrusor
hypertrophy.
A mean BWT > 5 mm was found to be a sensitive screening method
for diagnosing detrusor instability in symptomatic women
without outflow obstruction; however, the measurement was
performed by transvaginal ultrasound with an empty bladder
[11]. In our study, we found that the average BWT of 3.75 mm
measured by transabdominal ultrasound at a bladder capacity
of 50 ml was sensitive in predicting DO (sensitivity: 91.67%).
In this study, BWT in women with DO was greater but not
significantly different than in the control group. This result is
similar to the findings of Khullar et al. who found that BWT in
women with DO was significantly greater than in controls [7],
but it was different from the findings of Blatt et al. [17] who
found a BWT difference between women with DO and control
women. However, there was no significant difference in BWT
between men and women in the control group. This result is
similar to the findings of Blatt et al. [17] and different from
the findings of Oelke et al. in healthy adults where men had a
greater BWT than women [5]. This gender difference of BWT in
DO patients may have been caused by occult BOO in the men
with DO.

CONCLUSION
Transabdominal ultrasound is a sensitive diagnostic technique
in the prediction of DO in patients with LUTS. Compared to
invasive urodynamic studies, TWA is a noninvasive technique
that can be easily performed in the office setting with negligible
risks. Further studies are required to validate the findings of this
study before this technique can be recommended as a primary
diagnostic tool for DO.
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ABSTRACT
Introduction: The use of a Vienna nomogram for the initial transrectal ultrasound (TRUS) biopsy was shown to
produce higher cancer detection rates. However, a recent prospective study has found no significant differences
in its cancer detection compared to octant biopsy. The study objective was to compare prostate cancer detection
using the Vienna nomogram versus laterally directed sextant and octant biopsy methods.
Methods and Materials: This retrospective study included all patients with prostate-specific antigen (PSA) of 2
to 40 ng/ml, grouped into the Vienna nomogram (VN) or the sextant/octant (S/O) group. Patients were further
subdivided according to prostate volume (> or < 50 ml) and age group (< 60 years and > 70 years). Statistical
analysis was performed using chi square, Fisher’s exact test, and t test, where appropriate. A p value of < 0.05
was considered significant.
Results: A total of 371 patients qualified with inclusion criteria (VN, n = 190, S/O, n = 181). There were no
significant differences in the mean PSA value, age, PSA density, and prostate volume between the 2 groups.
Cancer detection rates were slightly higher in the VN group for PSA of 2 to 40 ng/ml (20.5% versus 17.6%), PSA
of 2 to 10 ng/ml (16.6% versus 13.7%), younger age (16.1% versus 10%), and prostate volumes above 50 ml.
These differences were not significant.
Conclusion: The use of a Vienna nomogram did not offer significant advantages in cancer detection on initial
TRUS biopsy compared to sextant or octant methods. Strategies employing the standard 8 to 10 core biopsy
incorporating the lateral and apical zones should be used regardless of age and prostate volume.

Introduction
Transrectal ultrasound biopsy of the prostate is one of
the commonest procedures performed by urologists and
radiologists worldwide. The aim of the procedure is to detect
life-threatening tumor volumes with a high certainty using
the minimum cores possible, while avoiding the detection of
clinically insignificant cancers. Hodge et al. introduced the
systematic sextant biopsy scheme in 1989 to improve cancer
detection [1]. Later, a more laterally directed sextant biopsy was
proposed to improve cancer detection since most cancers arise

in peripheral zones [2,3]. However, further prospective studies
showed the inadequacy of laterally directed sextant biopsies
and suggested a minimum of 8 to 10 cores to adequately detect
prostate cancers [4,5]. Sextant biopsies were shown to miss 14
to 30% of cancers in the initial biopsies [4-6]. This was observed
when larger prostate glands were biopsied due to concerns
where significant cancers in younger men had been missed. In
addressing this, Vashi et al. devised a model for the number
of biopsies based on mathematical calculations of prostate
volume and the age of a patient. They suggested young men
with large prostates required bigger biopsy numbers to avoid
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Table 1. Patient characteristics for PSA value of 2 to 40 ng/
ml.
Vienna
Sextant/
Nomogram (VN) Octant (S/O)
patients (n)

190

181

age (years)

66.7 (+ 6.7)

65.8 (+ 7.5)

p Value

0.23

PSA level (ng/ml)

11.7 (+ 7.3)

12.3 (+ 7.0)

0.45

volume (ml)

53.6 (+ 28.4)

47.7 (+ 19.5)

0.03*

PSA density

0.28 (+ 0.26)

0.28 (+ 0.17)

0.86

9.2

607

benign

151

148

cancer

39

32

biopsy cores (n)
histology (n)

cancer detection
20.5%
* statistically significant

0.47

17.6%

missing significant cancers, and future biopsy protocols should
consider age and prostate volume in determining the number
of cores taken [7]. Remzi et al. in 2005 then proposed the Vienna
nomogram. This nomogram takes into account the 2 previously
mentioned factors in determining the ideal number of biopsies
to be taken during an initial biopsy. It was shown to improve
cancer detection rates by 66.4% compared to the traditional 8
cores in patients with prostate specific antigen (PSA) levels of
2 to 10 ng/ml [8]. This higher percentage of cancer detection
also made repeat biopsies unnecessary. However, a recent
prospective study comparing the use of the Vienna nomogram
versus 8 core biopsies revealed surprising results in which
no difference in cancer detection rates were found. In fact,
higher cancer detection rates were found in the patients who
underwent 8 core biopsies in all PSA ranges and in PSA ranges
of 2 to 10 ng/ml, although this was not significant [9].
In the Urology Department of Universiti Kebangsaan Malaysia
(UKM) Medical Center, we adopted the Vienna nomogram in
July 2008. Prior to this, all TRUS biopsies were done with the
laterally directed sextant or octant biopsy protocols. In light
of the above findings, we reviewed our cancer detection rates
based on the 2 methods of TRUS biopsy used. The objective
of the study was to compare prostate cancer detection rates
using the Vienna nomogram versus traditional sextant or
octant biopsies, and whether prostate volumes and age had an
influence in determining prostate cancer detection rates.

Methods and Materials
A retrospective study of all patients who underwent TRUS

biopsy in the UKM Medical Center from 2000 till June 2011
was done. Although the Vienna nomogram was meant for
PSA ranges of 2 to 10 ng/ml, we included all patients with PSA
between 2 and 40 g/ml. Data was retrieved from the hospital’s
computerized database, which had patient data, TRUS biopsy
particulars, PSA value, and histopathology reports. Findings
of digital rectal examinations were not included as findings
recorded were inconsistent. Biopsies were done with the BK
Medical Falcon 2101 EXL ultrasound machine. A transrectal
probe with a frequency of 7 Hz was used. Patients were given
local anesthesia (rectal instillation or peri-prostatic infiltration
of lignocaine 2% gel). Five hundred mg of ciprofloxacin was
prescribed orally a day before and on the morning of the
procedure as prophylaxis. Patients were divided into the
sextant/octant group and the Vienna nomogram group.
Patients who had repeat biopsies and indications other than
the suspicion of cancer were excluded. The 2 groups of patients
were compared for cancer detection rates according to PSA
values of 2 to 10 ng/ml and 2 to 40 ng/ml. Patients were then
classified into subgroups of prostate volume more or less than
50 ml, the elderly (> 70 years old), and the young (< 60 years
old). The volume of 50 ml was chosen as previous studies
showed no increase in cancer detection beyond 40 ml (10), and
it was at about the mean volume of our sample of patients. We
could not qualify patients by cancer significance according to
the Epstein criteria, as relevant information was not available
or it was incomplete.
Statistical analysis was performed using SPSS version 19.0.
Student t test and the chi square analysis was used to find
significance (p < 0.05). Approval for this study was obtained
from the UKM ethics committee (FF-306-2010).

Results
During the period of study, 736 patients underwent TRUS biopsy.
After exclusion of repeat biopsies, incomplete data, and other
indications (other than the suspicion of cancer), 404 patients
remained. When including only patients with PSA range of 2
to 40 ng/ml, 371 patients were included in the study. Table 1
and Table 2 illustrate patient characteristics among the Vienna
nomogram versus the sextant/octant biopsy group in different
PSA ranges. The cancer detection rate was slightly higher in the
VN group (20.5% versus 17.6%), but it was not significant. The
only significant difference was that the prostate volumes in the
VN group were larger than the S/O group. The mean cores in
the VN were 9.2 versus 6.7 in the S/O group.
Within the PSA range of interest of 2 to 10 ng/ml, the mean PSA
values, prostate volumes, and patient ages were comparable.
However, the VN did not detect significantly more cancers
compared to the S/O group (16.6% versus 13.7%, p value >
0.05). Patients were further subdivided according to prostate
volume > 50 ml and age ranges of > 70, or less than 60 years old.
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Table 3 illustrates the TRUS findings and cancer detection rates
among these groups.
In Table 3 and Table 4, we demonstrate no significant difference
in cancer detection rates according to the elderly (> 70 years),
younger men (< 60 years), or between different PSA ranges in
prostate volumes more than 50 ml. However, with the Vienna
nomogram there was higher cancer detection in young men
(16.1% versus 10%, NS).

Discussion
The Vienna nomogram was designed to increase the detection
of prostate cancer in initial TRUS biopsies, with the added
benefits of reducing morbidity among the elderly and
increasing detection rates in young men with larger volume
glands. Younger patients with larger glands necessitated more
biopsies to avoid sampling error [7,8]. This strategy reportedly
yielded higher cancer detection rates compared to octant
biopsies (36.7% versus 22%, relative increase of 66.4%) in PSA
range of 2 to 10 ng/ml. The authors had compared patients
who underwent TRUS biopsy using the Vienna nomogram,
with a historical cohort of patients in the European Prostate
Cancer Detection Study. The other advantage of the Vienna
nomogram was to avoid repeat systematic biopsies in light of
higher cancer detection rates on the first biopsy [8].
Recently, however, Lecuona and Heyns [9] performed a
randomized trial comparing the Vienna nomogram to octant
biopsies among patients with PSA 2 to 50 ng/ml. They did not
detect significant differences in cancer detection rates between
the 2 prostate biopsy strategies. In fact, patients with octant
biopsies had higher cancer detection rates in all PSA ranges,
in PSA range 2 to 10 ng/ml, and in prostate volumes > 50 ml.
The difference was insignificant. Similarly, both study arms had
almost equal complications in which the majority was minor
and self-limiting.
Our study, similarly, compared the cancer detection rates of the
Vienna nomogram and the sextant/octant groups of patients
according to PSA values, age groups, and prostate volumes.
Using the Vienna nomogram, cancer detection was slightly
higher in all PSA range groups and in younger men. However,
these differences were not significant. The sextant/octant
biopsy yielded higher cancer detection in older men but once
again, it was not significant. These findings are different from
observations made from Lecuona and Heyns. Biopsy-related
complications were not reported, as the necessary information
was not available through the computerized hospital TRUS
database.

Table 2. Patient characteristics for PSA value of 2 to 10 ng/
ml.
Vienna
Sextant/
Nomogram (VN) Octant (S/O)

p Value

patients (n)

102

87

age (years)

66.8 (+ 6.4)

65.4 (+ 9.9)

0.13

6.9 (+ 2.2)

7.3 (+ 2.4)

0.21

volume (ml)

49.9 (+ 22.6)

44.2 (+ 19.2)

0.97

PSA density

0.17 (+ 0.11)

0.19 (+ 0.08)

0.33

9.3 (+ 2.6)

6.5 (+ 1.9)

PSA level (ng/ml)

biopsy cores (n)
histology (n)
benign

85

75

cancer

17

12

16.6%

13.7%

cancer detection

0.68

Table 3. Cancer detection rates by age group.
Vienna
Sextant/
Nomogram (VN) Octant (S/O)

p Value

age > 70 years
volume (ml)

55.2 (+ 30.3)

52.4 (+ 24.1)

benign

45

35

cancer

16

14

26.2%

28.5%

<6

6

8

7 or more

10

6

48.2 (+ 23.9)

41.2 (+ 16.6)

benign

26

36

cancer

5

4

16.1%

10%

<6

3

2

7 or more

2

2

0.33

histology (n)

cancer detection

0.75

gleason score (n)

age < 60 years
volume (ml)

0.10

histology (n)

cancer detection

0.59

gleason score (n)

We also failed to find any significant difference in cancer
detection when comparing prostate volumes above 50 ml in
PSA range 2 to 40 ng/ml and 2 to 10ng/ml.
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Table 4. Cancer detection rates for prostate volume > 50
ml by PSA range.
Vienna
Sextant/
Nomogram (VN) Octant (S/O)

p Value

PSA 2-40 ng/ml
age (years)

66.8 (+ 6.6)

67.3 (+ 7.3)

10.2

7.1

benign

67

54

cancer

9

9

11.8%

14.2%

biopsy cores (n)

0.7

0.8

PSA 2-10 g/ml
biopsy cores (n)

10.4

6.8

benign

34

22

cancer

5

3

12.8%

12%

histology (n)

cancer detection

Remzi et al.
2005

Angus et al.
2010

UKM
2011

prospective

prospective
randomized

retrospective

Europe

South
Africa

Southeast
Asia

mean age
(years)

65

64.9

66.8

mean prostate
volume (ml)

43

47.7

49.9

mean PSA
(ng/ml)

5.5

5.8

6.9

mean cores
biopsied (n)

10

10.3

9.3

36.7

28.1

16.6

study design
region of study

histology (n)

cancer detection

Table 5. Comparison of patient characteristics and cancerdetection rates in different studies using the Vienna
nomogram (PSA 2 to 10 ng/ml) with current study.

1

cancer detection
(%)

concluded that further biopsies beyond 10 to 12 cores on initial
biopsies were not needed [12].
Mariappan et al. reported a prospective study in which an
increase in core biopsies was taken for every increase of 20
ml of prostate volume and compared it with sextant biopsies.
He reported an overall increase in cancer detection rates with
increasing core biopsies for volumes 20 to 40 ml. However, for
prostate volumes more than 40 ml, there was no statistical
benefit for increasing biopsies beyond 10 cores [10].
Presti et al. suggested biopsy methods using 8 or 10 cores,
with emphasis on the lateral and apical zones of the prostate,
had higher detection rates with lower PSA-related variation
compared to sextant biopsies. A 10-core biopsy was better than
sextant or octant biopsies and was not significantly different
than 12-core biopsies in cancer detection between PSA values
of 2 to 20 ng/ml. However, 12-core biopsies did better in
younger men below 60 years of age [11]. Adding targeted
biopsies of suspicious lesions seen via transrectal ultrasound to
the systematic biopsy did result in a small increase in cancer
detection (2 to 15%) [5].
Sampling error concerns and missing significant cancers led
to the investigation of using saturation biopsies in the initial
biopsy. Jones et al. compared saturation biopsies of 24 cores
versus 10 cores as an initial biopsy strategy. They found
no difference between the 2 groups in all PSA ranges, and

Anna et al. evaluated, in 2003, the incidence of prostate cancer
after a negative initial TRUS biopsy via the lateral and extended
biopsy methods. With a mean biopsy of 9.4 cores (6 to 14),
they predicted a 5-year sensitivity of 95% in prostate cancer
detection. They concluded that after an initial negative biopsy,
affected men do not have an increased incidence of prostate
cancer within 6 years compared to their aged-matched male
population [13]. Other studies have also indicated that tumors
detected on repeat biopsies were of lower volume and have
a more favorable outcome compared to the ones detected
on initial biopsy [14,15]. Similarly, Nelly et al., in a review of
prostate cancer detection, showed 12-core initial biopsy tumors
were of a higher volume and a higher grade. Meanwhile,
tumors detected on repeat biopsies had a lower volume [16,17].
Table 5, which compares our study with 2 previous large reports
on the use of the Vienna nomogram in the PSA range of 2 to
10ng/ml, showed an almost similar mean PSA, age, prostate
volume, and number of cores taken. There is an obvious
difference in cancer detection rates (36.7% in Europe, 28.1% in
South Africa, 16.6% in the current study).
Previous reports of cancer detection rates among Malaysian
patients were 24.2% (PSA range: 2 to 20ng/ml) [10]. The
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absolute percentage of difference in cancer detection on
the initial biopsy between this current study and Europe is
20.1%, while the relative percentage is 121%. This reflects and
supports the observations of a reduced incidence of prostate
cancer among Asians. This observation is believed to be due to
genetic factors, protective lifestyle, environmental factors, and
dietary factors [17,18].
Based on the above observation and previously reported data,
we believe an initial biopsy protocol of 8 to 10 cores is adequate
for all age categories and with any PSA value. Twelve cores may
be reserved for younger patients (< 60 years) with a prostate
volume > 50 ml. Six to 8 core biopsies would be sufficient for
elderly patients (> 70 years old) without risking sampling error
and causing morbidity. The biopsies should be laterally directed
with attention on apical zones. Additional biopsies may be
necessary for suspicious hypoechoic lesions seen during TRUS.
These biopsy numbers, we believe, will not increase morbidity
yet will maintain a relatively high cancer detection rate.
Our study had several limitations. This was a retrospective study
and includes incomplete information on DRE findings and
complications of the TRUS biopsy. The operator of the TRUS
biopsies and the pathologist were of mixed expertise ranging
from registrars, specialists, and consultants. The indications for
TRUS biopsies also varied, with increased PSA on screening,
abnormal DRE findings, and increased PSA with lower urinary
tract symptoms. We were unable to determine whether a
urinary tract infection was present or any instrumentation of
lower urinary tract was performed prior to TRUS biopsy. The
bias that is seen in this study is that all biopsies performed prior
to July 2008 were laterally directed sextant or octant protocols.
The small number of patients within the PSA value of 2 to
10 ng/ml may have contributed to our finding insignificant
differences in cancer detection rates between the 2 biopsy
protocols. However, with larger sample sizes, this may differ.
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ABSTRACT
Purpose: We assess the value of non-contrast computed tomography (NCCT) as a possible predictor of renal
stone disintegration by shock-wave lithotripsy (SWL), aiming for a better selection of patients.
Materials and Methods: Forty-five patients (27 males, 18 females) with a mean age of 39.1 ± 12.5 years were
reviewed between August 2008 to September 2009. All patients had a solitary renal stone ranging in size from
5 to 25 mm. High-resolution NCCT was done and a bone window was used to measure stone attenuation values.
SWL was performed with an electromagnetic lithotripter. Failure was defined as no stone fragmentation after 3
sessions. The impact of the patient’s sex, age, body mass index (BMI), stone location, volume, mean attenuation
value, and the skin-to-stone distance on stone disintegration was statistically evaluated. The mean follow-up
period was 3 months.
Results: The overall stone-free rate at 3 months was 84.4% (38 of 45 patients); 28 patients were stone free
and 10 patients had residual fragments < 4 mm. The only significant predictor of residual fragments was stone
density (p < 0.001). Failure of disintegration was observed in 7 patients (15.5%). Stone density > 1000 HU and
BMI > 30 were the significant independent predictors of failure (p = 0.002 and 0.001, respectively).
Conclusion: Increased stone density as detected by NCCT is a significant predictor of failure to fragment renal
stones by SWL. An alternate treatment should be devised for obese patients with a stone density > 1000 HU.

Introduction
The concept of using shock waves to fragment stones was noted
in 1955 [1]. Currently, shock-wave lithotripsy (SWL) is the most
common mode of therapy for small renal stones [2]. Stones
are first disintegrated by shock waves, and then fragments
are spontaneously cleared from the urinary tract. The failure
of stone disintegration results in unnecessary exposure of the
renal parenchyma to shock waves and the requirement of an
alternative treatment procedure, which increases medical costs.
Hence, it is important to identify patients who will benefit from
SWL prior to treatment by examining stone fragility.

Many studies have attempted to correlate the radiographic
findings of non-contrast computed tomography (NCCT) with
SWL success. The main drawbacks of these studies were the
use of low-resolution CT protocols in some or correlating NCCT
stone characters with the stone-free rate, which is influenced
by other factors such as stone site and pelvicalyceal anatomy
[3].

MATERIALS AND METHODS
Forty-five patients (27 males, 18 females) with a mean age
of 39.1 ± 12.5 years were reviewed between August 2008 to
September 2009. Our inclusion criteria were directed toward
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patients who had a single renal stone of 0.5 to 2.5 cm in the
longest dimension (as measured from excretory urography
films) and had no contraindications to SWL. High-resolution
NCCT of the kidneys was performed for all patients on the same
day as the SWL session with a helical CT scanner (GE ProSpeed).
The images were obtained using high-quality mode at 200
mA, 250 KV, and 2 mm collimation. Body mass index (BMI) was
calculated by dividing the weight (kg) by the square of height
(m). The post-scan bone-window protocol was used to measure
stone attenuation value (stone density) and volume. For stone
density measurement, 3 axial planes were defined for each
stone: 1 near the upper end, 1 in the middle, and 1 near the
lower end. In each plane, a region of interest smaller than the
stone was drawn, the CT attenuation value in Hounsfield units
(HU) was measured, and the mean value of the 3 planes was
calculated. The skin-to-stone distance (SSD) was calculated by
measuring 3 distances from the stone to the skin at 0o, 45o,
and 90o using radiographic calipers, and the average of these
values was calculated to represent SSD for each stone.
SWL was performed with the electromagnetic (Lithostar)
lithotripter. A total of 3 000 shocks were delivered during each
session or until the stone was completely fragmented. Patients
were evaluated 2 weeks after each session using kidney,
ureter, and bladder (KUB) film and a renal ultrasound to assess
fragmentation and the presence of renal dilatation. Repeat
treatment was carried out if inadequate fragmentation of the
stone was observed. If there was no breakage of the stone after
3 sessions, the case was considered a disintegration failure.
Patients were evaluated 3 months after the last lithotripsy
session by KUB. The procedure was considered successful if
patients showed complete clearance of the stone fragments or
had small residual gravels < 4 mm. Patients with non-infected,
asymptomatic residual gravels < 4 mm were scheduled for
regular follow-up every 6 months.
Statistical Analysis
The effect of patient characteristics (sex, age, BMI) and calculus
characteristics (laterality, location, volume, stone density, SSD)
on stone disintegration by SWL was examined. Both univariate
(chi-square or t-test) and multivariate (logistic regression)
analyses were performed to determine significant independent
factors. Pearson correlation tests were used to determine the
correlation between stone density and the number of shock
waves needed until complete stone fragmentation. Statistical
analyses were performed using SPSS software.

RESULTS
The 45 patients included were 27 males and 18 females. Their
mean age was 39.1 ± 12.5 years, and their mean BMI was 25.8
± 4.09 kg m2. The mean stone volume was 1.476 ± 0.441 mm3,
and the mean stone density was 670.7 ± 180.4 HU. Failure of

disintegration was observed in 4 patients (9%). According
to univariate analyses, higher BMI, stone density >1 000 HU,
longer SSD, and larger stone volume were significant predictors
of disintegration failure. According to multivariate analyses,
the significant independent factors were BMI and stone density
>1 000 HU. The success rate of SWL at 3 months was 84.4% (38
of 45 patients): 28 patients were stone free and 10 patients had
residual fragments < 4 mm. There was a significant correlation
between mean stone density and the number of shock waves
needed for complete stone disintegration (r = 0.002). Among
these patients, the only significant predictor of residual
fragments was stone density. The mean attenuation value
in stone-free patients was 670.7 ± 180.4 HU, and the mean
attenuation value for patients with residual fragments was
1523.1 ± 205.1 HU (p < 0.002) (Table 1).

DISCUSSION
Disintegration is the first step in the treatment of renal stones by
SWL. The magnitude of response of a calculus to disintegration
(stone fragility) should be considered before using SWL. It is
often not possible to predict whether or not a given stone is
amenable to fragmentation by shock waves before starting
treatment; however, there are many factors that affect stone
fragility such as size and composition [4].
In general, stones composed of uric acid are broken up easily by
shock waves, whereas stones of calcium oxalate monohydrate
(COM), brushite, or cystine are difficult to break. Few stones are
composed of a single material, however, and the variability of
stone fragility within the same class is dramatic [5]. Moreover,
because there is marked overlap between attenuation values
of different stone classes, stone composition cannot be
accurately predicted before the retrieved stones are analyzed.
Nakada et al. were only able to differentiate between uric
acid and COM stones using peak attenuation measurements
[6], whereas Sheir et al. could only differentiate between pure
stone classes [7]. Knowing stone composition before treatment
is difficult and may not be sufficient to predict the response
to SWL. Therefore, as was done in the present study, pre-SWL
radiographic examinations should focus on those radiological
stone characteristics that influence SWL outcome rather than
on stone composition.
Many radiological methods and parameters have been evaluated
for their ability to predict stone fragility. For example, Bon et
al. found that smooth, uniform calculi that appeared denser
than bone on KUB responded poorly to SWL [4]. Mandhani et
al. concluded from their study using dual X-ray absorptiometry
that patients with high stone-mineral content should not be
treated with SWL. NCCT has proven to be the most sensitive and
accurate imaging modality for the diagnosis of urolithiasis [8]. It
is superior to both KUB and intravenous urograms in its ability
to detect radiolucent and small stones without interference
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Table 1. Correlation between mean HU and ESWL outcome.
ESWL Outcome
Mean HU

stone free
670.7 + 180.4

p value

significant
residuals

no response

1151.3 + 267.4

1523 + 205.1

0.002 (significant)

with colonic gas shadows and, also, because it can precisely
localize the site of the stone without the need for iodinated
contrast. Thus an increasing number of hospitals have accepted
NCCT as the preferred imaging modality for the assessment of
urinary stones [9].
Regarding stone characteristics, NCCT is more accurate than
KUB in determining stone burden (number and volume), and
the measurement of stone attenuation value is more accurate in
the determination of stone density [10]. Moreover, the internal
structure of renal calculi can be identified with high-resolution
NCCT protocols using a bone window and narrow slide width.
In this series, we used a bone window for a more accurate
estimation of the stone size and the attenuation values of the
upper, middle, and lower part of each stone.
Many studies had investigated the effect of various stone
characteristics detected by NCCT on the success of SWL [9]. The
most extensively studied character was the CT stone attenuation
value (stone density), with high-density stones requiring more
shock waves for fragmentation. Joseph et al. found a positive
correlation between the number of shock waves required to
treat a stone and its CT attenuation value [3]. In our study, we
found a significant correlation between stone attenuation value
and the number of shock waves needed for stone disintegration.
Regarding the effect of stone density on the rate of residual
fragments after SWL, Pareek et al. found that the mean stone
attenuation values were significantly higher in patients with
residual stones [11]. In our series, we reproduced these results
using high-resolution CT protocols since we observed that the
stone attenuation value was a significant predictor of the rate
of residual fragments.
Recent studies have used high-resolution CT protocols to predict
the outcome of SWL. For example, Gupta et al. concluded that
the worst outcome was in patients with a calculus density > 750
HU and a stone diameter of > 1.1 cm; 77% of those patients
needed more than 3 sessions of SWL and the clearance rate
was 60% [12]. Wang et al. concluded that stone density >
900 HU and a volume > 700 mm3 were significant predictors
of SWL failure [13]. Comparable results were observed in the
present study in which larger stone volume and higher stone

density were significant predictors of the need for more than
3 sessions, and a stone density > 1000 HU was a significant
predictor for disintegration failure. The differences in the
cut-off values that predicted extracorporeal SWL failure may
be due to different inclusion criteria, the use of different CT
protocols, or the measurement of different end points (e.g., the
failure of disintegration, the need for multiple sessions, or the
rate of residual stones) in these studies
Therefore, further studies with a large number of patients and
a standardized CT protocol are needed to clarify this point. The
other significant predictor of disintegration failure in our study
was higher BMI. The same was reported by Pareek et al. who
observed a significant negative impact of higher BMI on the
stone-free rate after SWL [11]. SWL failure in obese patients may
be explained by hampered targeting of the stone or dampened
shock waves. In contrast to Pareek et al., we found that SSD
was a significant predictor of failure based on univariate (but
not multivariate) analysis. Additional studies in this area are
needed to provide conclusive data.

CONCLUSION
Based on this prospective study, we conclude that obesity and
a high-stone CT attenuation value are significant predictors
of failure to fragment renal stones by SWL. Therefore, an
alternative treatment should be devised for obese patients
with a stone density > 1000 HU.
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ABSTRACT
Purpose: We present our experience in doing an antegrade-retrograde maneuver in the form of cut-to-light or
cut-to-sound in treating complete posterior urethral strictures.
Patients and Methods: Between April 2005 and November 2011, 31 patients out of 99 with posterior urethral
strictures underwent endoscopic urethral dilation using a ureteroscope (URS) through suprapubic cystostomy
and internal urethrotome retrogradely through the urethra. Their ages ranged between 16 to 70 years (mean:
35) and strictures were caused by car accidents in 19 patients, falls astride in 4, gunshots in 3, iatrogenics in 4,
and a bomb explosion in 1. The length of the stricture was 4 to 10 mm (mean: 7.6).
Result: Operative time ranged between 20 to 70 minutes (mean: 37.74) and blood transfusion was needed in
2 patients. Cut-to-light was performed in 20 while cut-to-sound was performed in 11. Hospital stay ranged
between 1 to 3 days. Catheter stay time was 2 to 4 weeks (mean: 2.4). Twenty-seven patients passed urine
smoothly after removal of the catheter, and during a period of observation (10 days), 2 needed transurethral
resection of the prostate (TURP) to pass urine strongly, so the success rate is 93.5%. Within 3 to 6 months,
another 4 patients needed dilation so the success rate decreased to 80.6%. Another 2 needed dilation after 2
years, so the success rate dropped to 74.2%. Complications were in the form of bleeding in 2 patients and rectal
injury in 1. Follow-up ranged between 3 and 24 months.
Conclusion: Antegrade-retrograde visual-internal urethrotomy is safe, under vision of the procedure in complete
urethral strictures, so it is more or less acceptable. It markedly decreased operative time, hospital stay, and cost.

Introduction

rates [6,7].

Urethral injury is often described as rare in the literature [1,2].
It is frequently seen in our locality because of road traffic
accidents and wide-spread use of weapons among people.
Traditionally, suprapubic cystostomy at the time of urethral
injury with delayed urethroplasty 3 to 6 months later is the
standard method of treatment [3,4]. Cut-to-light technique
has been used by Leonard and colleagues [5] as a less-invasive
procedure, but Turner-Warwik and others have disputed this
procedure because of its blind nature and high complication

We present our experience in doing antegrade cystoscopy using
the ureteroscope (URS) to guide the urethrotome inserted
retrogradely using cold knife in the form of cut-to-light or
using suprapubic sound in the form of cut-to-sound.

PATIENTS AND METHODS
Between April 2005 and November 2011, 31 patients out
of 99 with complete posterior urethral stricture underwent
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endoscopic antegrade-retrograde urethrotomy procedure
(ARUT) after authorized approval in the Urology and
Nephrology Center in Al-Thawra Hospital. The patients and
stricture demographic data are in Table 1. The procedure was
done under general anesthesia 3 to 6 months after trauma. We
inserted the semirigid ureteroscope through the suprapubic
cystostomy and examined the bladder and posterior urethra
for any pathology, such as a stone or tumor, and saw an
impassable stricture that was distal to the verumontanum in all
cases. Then retrogradely we inserted a 21 F urethotome to the
site of complete obliteration. With the retrograde light off and
only the antegrade light on, we could see the light that appears
as a red halo with a yellow spot. In the case of cut-to-sound,
movement of the sound is our guide when performing our cut.
When performing cut-to-light procedures, the main surgeon
cuts to the light (yellow spot) with a cold knife while the second
surgeon gives feedback. Once the surgeon feels the knife,
and once we see the URS, we continue to cut until the hole
becomes wide enough that the second surgeon can pull the
URS, followed by the urethotome. If this becomes difficult, we
insert a 0.038 guide wire retrogradely through the urethotome
and pull antegradely. We then widen the opening and finally
enter the bladder. With our case, we found stones in 6 patients
in the prostatic urethra so we dilated the tract and inserted the
nephroscope to remove the stones. Finally, a silicone catheter
was inserted through the guide wire.

RESULTS
The mean operative time ranged between 20 to 70 minutes
(mean: 37.4) and the maneuver was cut-to-light in 20 patients
and cut-to-sound in 11 patients. A blood transfusion was
needed in 2 patients. The hospital stay was 1 to 3 days while
catheter placement time was 2 to 4 weeks (mean: 2.4). Twentyseven patients passed urine smoothly after removal of the
catheter and during observation (10 days) period, and then the
suprapubic was removed (87.09%). Two patients passed urine
for a few days and then needed dilatation; the other 2 patients
(65 and 70 years old) needed transurethral resection of the
prostate (TURP) before micturition, with a maximum urine flow
rate between 16 and 25 ml/sec (mean: 20.23). Success reached
93.5%. Within 3 to 6 months, another 4 patients needed
dilatation and the success rate dropped to 80.6%. Another 2
needed dilatation after 2 years and the success rate became
74.2%. Complications were in the form of postoperative
bleeding in 2 patients and rectal injury in 1 patient, which was
managed conservatively by leaving the suprapubic cystostomy
in place 1 week after the removal of the urethral catheter.
Follow-up ranged between 3 months and 24 months.

DISCUSSION
With respect to the invasiveness of therapy for complete or

Table 1. Demographic data of the patients and stricture.
Number of patients

31

Age

17 to 70 (mean: 35)

Stricture
Length

4 to 10 mm (7.6)

Site
Bulbomemb

27

Bulbous

4

Aetiology
Car accident

19

Full astride

4

Gunshot

3

Iatrogenic

4

Bomb explosion

1

Maneuver
Cut-to-light

20

Cut-to-sound

11

impassible urethral stricture, there is a discrepancy between
the different conventional procedures. Combined antegraderetrograde endoscopic procedure could enlarge the field of
indications for endoscopic urethrotomy and the frequency of
open urethroplasty could be reduced.
Some use the rigid cystoscope after dilatation of the cystostomy
[8]; others use a flexible cystoscope [9,10] as a guide. Thomas
and associates believe that using a laser fiber as a guide wire
can be a viable and effective option for gaining access through
strictures when alternative methods fail [11]. We used a
semirigid URS (8-11 F) without the need for tract dilatation,
except in 6 cases associated with stones for cut-to-light in 21
patients. We used a suprapubic dilator to cut to the sound in
11 patients, and we used an index finger in the rectum as a
guide without the need for fluoroscopy, which is sometimes
used [12,13]. The main surgeon depended on the impression
given by the assistant when he felt the cut of the cold knife,
and concentrated on the halo spot (yellow) in the red field to
cut through. Once we saw the tip of the URS, we inserted a
guide wire retrogradely, which was picked up by the forceps of
the URS to the cystostomy. From there, we continued cutting
until the hole was suitable for entering into the bladder.
There is no consensus in regards to the time of intervention, such
as those done by Melakos [14] who performed the operation 1 to
3 days after trauma while Towler and Eisen recommended that
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Figure 1. Combined ascending and micturating
urethrocystogram (5 mm length bulbomembranous
stricture).

metronidazole were prescribed. We took care in the next case
by cutting more anteriorly to avoid this complication.

CONCLUSION
Antegrade-retrograde visual-internal urethrotomy is safe under
vision of the procedure in complete urethral strictures, so it is
more or less acceptable. It markedly decreased operative time,
hospital stay, and cost.
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months and to 74.2% after 2 years, which is considered good in
the intermediate follow-up. Our high success is related to the
short length of the stricture (4 to 10 mm) (Figure 1), which was
also observed in a limited number of previous studies [10,16].
We don’t routinely use postoperative dilatation. We observed
our patients for 10 days after urethral catheter removal and
we resorted to dilatation only if the urine flow dropped to half
although some advise routine self-catheterization as part of
the treatment [17]. Complications are accepted and managed
conservatively. Rectal injury occurred in 1 patient managed
conservatively by leaving the superapupic cystostomy in place 1
week after removal of the urethral catheter. Gentamycine and
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ABSTRACT
Objective: Retrograde urethrography (RGU) is the most commonly used imaging modality for the evaluation of
the anterior urethra. Sonourethrography (SUG) is another modality that is not so frequently used, though several
studies have suggested its higher degree of sensitivity and specificity in anterior urethral stricture evaluation.
The present prospective study has been done to compare the results of SUG with that of RGU and to probe its
effect in decision making.
Patients and Methods: A total of 50 patients with anterior urethral stricture disease were evaluated with both
SUG and RGU for stricture length, site location, and associated urethral pathologies. Collected information was
used as a guide for the choice of surgery, and it was compared with operative findings.
Results: The mean lengths of strictures on SUG, RGU, and surgery were 20.46 cm, 17.14 cm, and 20.35 cm,
respectively. Overall sensitivity and accuracy of SUG in predicting correct stricture length was 95.55 and 97.33%,
respectively, and overall sensitivity and accuracy of RGU in predicting correct stricture length was 77.22 and
85.33%, respectively. Spongiofibrosis was noted only with SUG in 78 to 88% accuracy. In 32% of cases, the
surgical plan changed when SUG results were taken into consideration along with RGU.
Conclusion: SUG is more accurate in measuring stricture length, especially that of the bulbar urethra. It
simultaneously provides a better assessment of a diseased urethra. It should be used as an extension of the
physical examination by the treating urologist as it helps in better preoperative surgical planning of anterior
urethral strictures.

Introduction
Although radiographic retrograde urethrography (RGU) has
traditionally been the most preferred imaging modality for
the anterior urethra, it has some inherent limitations. Apart
from radiation exposure to the testis [1], inadequate patient
positioning and penile traction during contrast injection
greatly alters the appearance and lengths of strictures [2].
Sonourethrography (SUG) is an infrequent method of imaging
the urethra. Since its introduction in the mid-1980s [3] several
studies have suggested its higher degree of sensitivity and

specificity in anterior urethral stricture evaluation [4-7].
The inadequate evaluation of posterior urethra, the need
of technical expertise, and operator dependence are its
major limitations [8]. In the present study, we evaluated the
estimation of SUG for anterior urethral stricture in comparison
to RGU estimation, findings during surgery, and its effect on
surgical decision making, in general.

Patients and Methods
The present prospective study was conducted between March
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2009 and February 2010 in the Department of Urology in
collaboration with the Department of Radiodiagnosis at Indira
Gandhi Institute of Medical Sciences, Patna. After informed
consent, 57 patients presenting with features suggestive of
urethral stricture disease without any history of previous
surgery for the same disease underwent both sonographic
and roentgenographic urethrograms before cystoscopy and
corrective surgery. Four patients who were found to have
stricture in the posterior urethra and 3 patients having normal
urethra in both the study and cystoscopy were excluded from
the study. SUG was done in all patients before conventional
urethrography (RGU and MCU) to avoid operator bias.
For SUG, a standard ultrasound scanner with a linear-array,
small-parts transducer (7.5 to 10 MHz) was used. In the supine
and dorsal positions, ultrasound scanning was done through
the ventral surface of the penis, and subsequently the transscrotal and transperitoneal surfaces, to completely map the
anterior urethra up to the extent of external urethral sphincter.
After disinfecting the glans and external urethral meatus, the
urethra was dilated by retrograde instillation of sterile 2%
lignocaine jelly through a nozzle in the fossa navicularis, and
a digital compressor was applied over the tip of the penis.
Multiple longitudinal and transverse sections were obtained
from the level of corona glandis to posterior visibility. During
the procedure, moderate traction was applied to the pendular
part of penis until taut. Upon jelly insertion, the urethra
distended and appeared as a homogenous echo-free band of
8 to 10 mm in diameter, with posterior acoustic enhancement
and reflection from the tunica albuginea. Strictures were
identified as segments with reduced distensibility upon
lignocaine jelly insertion. In cases where the proximal extent
of the stricture was unclear, the patients were asked to strain
with a full bladder, which helped to delineate the proximal
limit of a stricture. Stricture length was measured with
electronic calipers, and periurethral structures were evaluated
for spongiofibrosis and the presence of false tracts, filling
defects, or diverticula. The procedure was well tolerated by the
patients, and there were no complications. Spongiofibrosis was
graded as mild (encroachment on less than 1/3 of the lumen),
moderate (encroachment on 1/3 to 1/2 of the lumen), and
severe (encroachment on more than half of the lumen or the
lumen measured less than 3 mm in diameter during maximal
retrograde distension), as suggested by McAninch et al. [3,9].
Each patient underwent both retrograde (RGU) and voiding
cystourethrography (VCU). Standard RGU was done in the
supine, 450-oblique position using 10 to 12 F Foley catheters,
with a bulb distended with 2 ml of saline seated in the fossa
navicularis; 10 to 15 ml of 76% Urografin was infused under
fluoroscopy, and spot films were taken. Stricture lengths
were measured directly from films without correcting for
magnification from variations in the tube-film distance. For a
better analysis, stricture length was classified as a short segment

Figure 1. A normal sonourethrographic appearance of the
anterior urethra.

Figure 2. RGU of a patient with a suprapubic catheter in
situ.

(a length of 15 mm or less), an intermediate segment (a length
16 mm to 25 mm), and a long segment (a length of more than
25 mm).
The different parameters assessed by sonourethrography and
RGU were compared with each other and with intraoperative
findings as a gold standard. During surgery, ureteric catheters
determined stricture length, and spongiofibrosis were assessed
by the color of the urethral mucosa, and by the grittiness and

©2012 Digital Science Press, Inc.
UIJ / Vol 5 / Iss 5 / October / http://dx.doi.org/10.3834/uij.1944-5784.2012.10.05

http://www.urotodayinternationaljournal.com
ISSN 1944-5792 (print), ISSN 1944-5784 (online)

Original Study

Table 1. Location of strictures.
Method of
Diagnosis

Table 2. Lengths of strictures.

Location of Strictures
bulbar

penile

bulbar + penile

RGU

30

19

1

SUG

29

18

3

operative

29

18

3

Table 3. Diagnostic accuracy of SUG in comparison to RGU
in the diagnosis of different stricture categories (according
to length).
RGU

Lengths of Strictures
short
segment

intermediate
segment

long
segment

RGU

16

27

7

SUG

15

22

13

operative

15

20

15

Table 4. Spongiofibrosis.
Spongiofibrosis

SUG

short

inter.

long

short

inter.

long

total no.

18

25

7

15

22

13

true
positive

15

17

7

15

20

13

false
positive

3

8

0

0

2

0

false
negative

0

3

8

0

0

2

sensitivity

100

85

46.66

100

100

86.67

specificity

91.42

73.34

100

100

93.34

100

78

84

100

96

96

accuracy
94
inter. = intermediate

Method of
Diagnosis

resistance felt during the incision, as described by Gupta et al.
[7]. The accuracy of each method for the prediction of stricture
length and spongiofibrosis was calculated, and the significance
of their difference was tested.

Results
Altogether, 50 male patients with anterior urethral stricture
disease were evaluated. Strain to void (80%, 40 patients)
and poor urinary stream (72%, 36 patients) were the most
common symptoms at presentation while the mean duration
of symptoms was 11.5 months. Of our patients, 72% were
between 21 to 40 years of age, and the mean age was 36
years (range: 15 to 61 years). The majority (62%) of strictures
were post-traumatic (including iatrogenic) while the rest were
infective and idiopathic. The majority was in the bulbar urethra
and of intermediate length (16 to 25 mm) (Table 1 and Table 2).
The mean lengths of strictures on SUG, RGU, and surgery were

mild

moderate

severe

SUG assessment

24

15

11

operative assessment

19

27

14

78%

66%

88%

accuracy of SUG

20.46 mm, 17.14 mm, and 20.35 mm, respectively. The mean
length calculated on SUG was closer to that of surgery. Overall
sensitivity and accuracy of SUG in predicting correct stricture
length were 95.55% and 97.33%, while these were 77.22% and
85.33%, respectively, on RGU (Table 3). These diagnostic gains
were found statistically significant (p value: 0.025 and 0.035,
respectively).
With SUG, associated urethral and periurethral abnormalities
were detected. Periurethral spongiofibrosis could be noted
in every case, and they were graded and compared with
operative findings. The accuracy of this assessment was 78%,
66%, and 88% for mild, moderate, and severe spongiofibrosis,
respectively (Table 4).
SUG was also able to detect mucosal abnormality in 30%
of cases while it was noted in only 14% cases on RGU. Two
periurethral sinuses and 1 urethral diverticulum were also seen
by SUG, which were missed on RGU. False tracts were seen in
2 cases and none were missed with either method, and it was
again delineated by SUG. In 2 cases on RGU, associated proximal
urethral strictures were also noted, which could not be noted
on SUG.
Surgical planning was done first with RGU considering the
length and location of the stricture and the presence of false
tracts, sinuses, and other associated findings. The planning
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Table 5. Impact of SUG in surgical decision making.
Surgical

OIU

Resection
and
anastomosis

Local
substitution/
augmentation

BMG

Stage
Procedure

Only
with
RGU

14

17

14

3

2

With
both
RGU and
SUG

8

18

17

4

3

Figure 3. Sonourethrography showing 2 different strictures
at the anterior urethra just distal to the bulbar urethra,
with acoustic shadowing due to severe spongiofibrosis.

Figure 4. RGU of the same patient with 2 strictures in the
anterior urethra just distal to the bulbar urethra.

a steep oblique position, and the bulbar urethra typically lies
in an oblique position relative to the axis of the X-ray beam,
resulting in a shorter appearance of strictures at the bulbar
urethra [2]. It simply delineates the primary stricture with no
accurate determination of site, length, or diameter of the
stricture, or the presence of associated complications like stones,
fistulae, false tracts, or diverticula [7]. It also does not outline
the periurethral tissues besides having added a disadvantage of
radiation exposure to the testes [1,2].

revised again when findings of SUG were considered along
with that of RGU. In 16 cases (32%) the surgical plan changed
when SUG results were taken into consideration along with
RGU, and 12 of these were of short or intermediate stricture
length on RGU (Table 5).

Discussion
Although RGU has long been the gold standard for imaging the
anterior urethra, it has some inherent limitations. Variations in
patient positioning and penile traction during the injection of a
contrast medium can greatly alter the radiographic appearance
of stenotic areas [2]. RGU is done while keeping the patient in

The use of ultrasonography to evaluate anterior urethral
strictures was first reported in 1988 by McAninch et al. who
found it to be a more accurate tool for diagnosis and the
characterization of anterior urethral strictures, particularly of
the bulbar urethra [3]. As the scanning probe is aligned directly
over the ventral of the penis in the midsagittal plane, and
oriented along the course of the penile and bulbar urethra,
the axis of measurement is precisely perpendicular to the
urethra that measures stricture length, with a higher degree
of accuracy [3,8]. In the present study, SUG shows better overall
sensitivity and accuracy in predicting stricture length, and the
mean stricture length calculated on SUG was found closer to
that of surgery than RGU, which is in accordance with previous
studies.
As the cross-sectional images are obtained, SUG provides a
3-dimensional, real-time study of questionable areas, with exact
narrowing information [9]. SUG is particularly useful for a highgrade stenosis when the entire stricture segment cannot be
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filled adequately for standard radiographic techniques. In such
a case, the patient can be advised to strain with a full bladder at
the time of SUG, which would also distend the urethra proximal
to the stricture and thus define the full extent of the stricture
[7]. In the present study, the proximal segment was not well
opacified on RGU due to high-grade stenosis in 3 cases, and the
urethroscope was also not negotiable, so SUG proved definitive
in providing stricture length before the surgery and changed
surgical planning.
SUG not only identifies intraurethral abnormalities like
urethral stones and diverticula but can also visualize
associated periurethral pathology like hematomas, abscesses,
spongiofibrosis, fibrous scars, and tumor invasion [3,7,8,10].
In the present study, 2 periurethral sinuses and 1 urethral
diverticulum were visualized by SUG, which were missed on
RGU.
Spongiofibrosis, due to high collagen content, produces
areas of hyperechogenicity of the tissues of the spongiosa
surrounding the urethra on SUG, and they are a critical
determinant of treatment and the ultimate prognosis [6,7,9].
The standard RGU does not show morphological periurethral
changes, and so it is not supposed to provide a good assessment
of spongiofibrosis. In the present study, SUG revealed severe
spongiofibrosis in 11 cases with an accuracy of 88%, and this
added information guided excision and repair instead of OIU.
SUG has been found to have a marked impact on surgical
decision making. In the present study itself, our surgical plan
changed in 32% of cases when SUG assessment was considered.
Better assessment of length, spongiofibrosis, and periurethral
pathology all help in decision making. It can be repeatable
pre- and postoperatively in doubtful conditions, without any
risk of radiation exposure. In the present study, this favorable
impact was found in 34.86% (12 out of 35) cases of short- and
intermediate-segment stricture while in 26.67% cases of longsegment strictures. Strictures on sonography shorter than 25
mm can be treated by anastomotic urethroplasty, whereas
those longer than 25 mm typically require a graft or flap for
reconstruction. The advantage of sonography here is the
determination of true stricture length and luminal diameter
preoperatively, which guides whether to go for excision or
tissue transfer. If the latter is planned, then sufficient graft or
flap mobilization can be done in the supine position before
definitive surgery in the lithotomy position, thus decreasing the
total lithotomy position time and complications related to this
[8,9]. Likewise in complex strictures, the presence of periurethral
abscesses or fistulae on SUG may help to determine whether to
do graft repair or a procedure.

focal or post-traumatic. As a result, most distal strictures are
not amenable to excision and will generally require some form
of onlay urethroplasty, regardless of length [11]. Furthermore,
because the pendulous urethra resides in a lateral, dependent
position during retrograde urethrography, radiographic and
ultrasonic images provide roughly equivalent information [2,9].
A major drawback with SUG is its limited ability to evaluate
the posterior urethra [7,11]. In this study, concurrent
proximal urethral strictures were missed on SUG in 2 cases,
although a few authors have suggested transrectal voiding
cystourethrosonography for the evaluation of the posterior
urethra and the bladder neck [12]. They claim the bladder-neck
opening and funneling can be studied with a good depiction of
the bladder neck and posterior urethra up to the prostatic apex.
However, it offers a smaller field of view and poses difficulty
to patients who must void in the lateral position with a probe
introduced in the rectum.
Another significant limitation is interobserver variation that
lies within all ultrasonographic studies. Thus it can’t replace
conventional urethrography in a total evaluation of the urethra
and posterior urethral strictures, but it can work as a decisive
adjunct in anterior urethral stricture disease. Inherent observer
bias can be decreased if SUG is done by the treating urologist
[7].
SUG is a safe procedure and it has no added complications.
In this study, no complications were noted, and the mean
procedure time was 10 minutes.

Conclusion
SUG is a simple, rapid, safe, and effective technique that provides
a reliable, real-time, 3-dimensional assessment of anterior
urethral strictures. It is more accurate in measuring stricture
length, especially that of the bulbar urethra. It simultaneously
provides a better assessment of a diseased urethra such as the
presence of spongiofibrosis, diverticula, fistulae, or abscesses.
It provides more accurate preoperative surgical planning of
anterior urethral strictures, and, as such, it should be used as an
adjunct to conventional urethrography and as an extension of
physical examination by the treating urologist.

REFERENCES
1.

Merkle, E., A. J. Aschoff, et al. (1996). “Computer assisted
determination of the dose-area product in retrograde
urethrography.” Br J Radiol 69(819): 262-265. PubMed ;
CrossRef

SUG is not as helpful in guiding procedure selection in the
pendulous urethra as in the bulbar urethra [9]. Pendulous
strictures are usually diffuse and post-inflammatory, and not
©2012 Digital Science Press, Inc.
UIJ / Vol 5 / Iss 5 / October / http://dx.doi.org/10.3834/uij.1944-5784.2012.10.05

http://www.urotodayinternationaljournal.com
ISSN 1944-5792 (print), ISSN 1944-5784 (online)

Original Study
2.

Rosen, M. A., and J. W. McAninch. (1996). “Preoperative
staging of the anterior urethral stricture.” In: Traumatic
and Reconstructive Urology. J. W. McAninch, ed. W. B.
Saunders; Philadelphia, PA: 551–564.

3.

McAninch, J. W., F. C. Laing, et al. (1988). “Sonourethrography
in the evaluation of urethral strictures: a preliminary
report.” J Urol 139(2): 294-297. PubMed

4.

Morey, A. F. and J. W. McAninch (1997). “Role of preoperative
sonourethrography in bulbar urethral reconstruction.” J
Urol 158(4): 1376-1379. PubMed ; CrossRef

5.

Merkle, W. and W. Wagner (1988). “Sonography of the
distal male urethra--a new diagnostic procedure for
urethral strictures: results of a retrospective study.” J Urol
140(6): 1409-1411. PubMed

6.

Choudhary, S., P. Singh, et al. (2004). “A comparison of
sonourethrography and retrograde urethrography in
evaluation of anterior urethral strictures.” Clin Radiol
59(8): 736-742. PubMed ; CrossRef

7.

Gupta, N., D. Dubey, et al. (2006). “Urethral stricture
assessment: a prospective study evaluating urethral
ultrasonography and conventional radiological studies.”
BJU Int 98(1): 149-153. PubMed ; CrossRef

8.

Peterson, C. M., C. O. Menias, et al. (2008). “Imaging of
the male urethra.” In: Urethral reconstructive surgery. S. B.
Brandes, ed. Humana Press; Totowa, NJ: 29-42.

9.

Morey, A. F. and J. W. McAninch (2000). “Sonographic
staging of anterior urethral strictures.” J Urol 163(4): 10701075. PubMed ; CrossRef

10. Kawashima, A., C. M. Sandler, et al. (2004). “Imaging of
urethral disease: a pictorial review.” Radiographics 24
Suppl 1: S195-216. PubMed ; CrossRef
11. Morey, A. F., C. P. Duckett, et al. (1997). “Failed anterior
urethroplasty: guidelines for reconstruction.” J Urol 158(4):
1383-1387. PubMed ; CrossRef
12. Pavlica, P., L. Barozzi, et al. (2003). “Imaging of male
urethra.” Eur Radiol 13(7): 1583-1596. PubMed ; CrossRef

©2012 Digital Science Press, Inc.
UIJ / Vol 5 / Iss 5 / October / http://dx.doi.org/10.3834/uij.1944-5784.2012.10.05

http://www.urotodayinternationaljournal.com
ISSN 1944-5792 (print), ISSN 1944-5784 (online)

UIJ UroToday International Journal

®

Adrenal Oncocytoma Presenting as Cushing Syndrome:
A Rare Clinical Entity
Shajidul Mazumder, Rajeev T Puthenveetil, Bikash Bawri, Debanga Sarma, Sasanka Barua, Saumar J Baruah
Submitted April 9, 2012 - Accepted for Publication May 17, 2012

ABSTRACT
A 15-year-old girl presented with rapid weight gain over a couple of months, depression, and suicidal tendencies.
On subsequent evaluation she was found to have Cushingoid features such as centripetal obesity, hirsutism,
moon facies, irregular menstrual cycles, and mood disorders. Her blood biochemistry showed raised basal
serum cortisol levels and was positive for low and high dexamethasone suppression tests. An ultrasound of
the abdomen and later a 64-slice multi-detector computed tomography (MDCT) of the abdomen confirmed an
enhanced right-sided adrenal tumor approximately 32 mm x 27 mm x 25 mm.
The patient was subjected to open adrenalectomy, and subsequent histopathology revealed adrenal oncocytoma.
Postoperative recovery was uneventful. Her serum cortisol done on the eighth postoperative day showed a
normal value. Herein we report a rare case of adrenal oncocytic adenoma presenting with Cushing syndrome.

Introduction
Oncocytoma refers to the tumor that is composed of oncocytes.
The term “oncocyte” was first used by Hamperl [1] in 1950.
Oncocytomas are tumors commonly seen in salivary glands,
the thyroid, or the kidney, and they are rarely seen in the
lungs, parathyroid gland, ovary, or pituitary gland. As such,
oncocytomas are rare, adrenal oncocytomas are rarer, and
adrenal oncocytomas presenting as Cushing syndrome are rare.
Only 45 cases have been reported worldwide. We report a rare
case of right-sided adrenal oncocytic adenomas presenting as
Cushing syndrome in a young girl.

CASE REPORT
A 15-year-old female presented with a history of rapid weight
gain, facial puffiness for a duration of 4 months, acne, and
increased hair growth over her face and upper back for a
duration of 2 months. She had an episode of severe depression
with suicidal tendencies beforehand. On physical examination,

Cushingoid features such as centripetal obesity, moon facies,
irregular menstrual cycles, increased facial and body hair,
and buffalo hump were seen. Her bone mineral densitometry
showed osteopenia. Routine blood investigations were within
normal limits. Her basal serum cortisol level was elevated (33.4
mcg/dl). Her serum DHEA sulfate was low (18.1 mcg/dl) and
both low-dose and high-dose dexamethasone suppression tests
were positive, indicating a primary adrenal pathology.
An ultrasound of the whole abdomen showed a rightsided, small (30 mm x 19 mm), hypoechoic suprarenal lesion.
Subsequently, a 64-slice MDCT scan was done, which showed
a relatively well-defined, lobulated, dense, soft-tissue mass
arising from the lateral limb of the right adrenal gland,
measuring approximately 32 mm x 27 mm x 25 mm (Figure
1). A dynamic contrast study showed moderate enhancement.
Laparoscopic exploration was planned but because of lack of
expertise in advanced laparoscopy, it was converted to open
surgery. During the operation, the mass was found to be a wellencapsulated, dark grey lesion in close proximity to the liver,
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superiorly, and inferior vena cava, medially. On manipulation
of the mass, her blood pressure did not fluctuate. The mass
was completely removed. The operating time was 120 minutes.
Blood loss was approximately 150 ml and no blood transfusion
was required.

Figure 1. A 64-slice MDCT scan of the abdomen of the
patient showing the tumor on the right side.

Postoperative recovery was uneventful. Her basal serum cortisol
level came down to 3.19 mcg/dl on the eighth postoperative
day. Macroscopic pathological examination of the tumor
showed a soft and grey-yellow appearance, about 3.0 cm × 2.5
cm × 2.5 cm. No focal hemorrhage and necrosis were present.
Microscopic sections of the tumor showed circumscribed tumor
nodules with peripherally condensed adrenal tissue. The cells
were present in nests and cords, and they showed abundant,
granular, eosinophilic oncocytic cytoplasm. The nuclei were
round with powdery chromatin. There were no mitotic figures,
necrosis, broad fibrous bands, or evidence of capsular or
vascular invasion. The Weiss grading was 1, as shown in Table 1.
Immunostaining with Ki-67 was negative. The histopathological
diagnosis was adrenocortical oncocytoma (Figure 2).

DISCUSSION
Predominantly composed of oncocytes, oncocytomas are
ultrastructurally characterized by cytoplasm packed with
numerous mitochondria [2]. It is a neoplasm composed entirely
of oncocytes and occurs in various locations throughout
the whole body. It commonly involves the kidney, thyroid,
and salivary glands, but it is seldom found in the pituitary,
parathyroid glands, respiratory tract, lachrymal gland, and
choroids plexus [3]. Adrenocortical oncocytoma is very rare.
The first case was reported in 1986, and only 45 cases have
been described in the literature [4-8] to date.
The adrenocortical oncocytomas have their own structural
characteristics. Most are large, rounded, capsulated, and well
circumscribed, with an average diameter of 8 cm (from 2 to 20
cm). The lesions tend to be brown, yellow, or mahogany on cut
sections. Some tumors show areas of hemorrhage and necrosis.
The classic central radiating scar that has been described in
renal oncocytomas is not always present in adrenocortical
oncocytomas. The microscopic appearance of oncocytomas
includes cells arranged in solid, trabecular, tubular, or papillary
patterns. The tumor cells are highly eosinophilic and granular,
which may be attributed to the presence of numerous
mitochondria as seen by electron microscopy. The neoplastic
cells seldom have pleomorphic nuclei or mitotic figures [9,10].
In some cases, through immunocytochemical study, vimentin
was diffusely expressed, whereas AE1/AE3 cytokeratin was
detected in only some cells [11]. Immunostaining for Ki-67 has
been reported to be helpful in distinguishing adrenocortical
adenomas from carcinomas [12,13]. The detection of Ki-67 in
some adrenocortical oncocytomas may be interpreted in at
least 2 ways: supporting the diagnosis of low-grade carcinoma

Figure 2. A microscopic appearance of the tumor.

or increased proliferative activity of oncocytomas [14].
Generally, an oncocytoma is regarded as a benign tumor, but
a malignant variant with local invasion and distant metastasis
was described in 1991; it had invaded the inferior vena cava
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Table 1. Weiss score.
High Nuclear
Grade

Eosinophilic
Cyctoplasm

Necrosis

-

+

-

Mitotic
Figures
-

-

and metastasized to the liver [15]. Since then, further cases
with malignant features have been reported [7,16,17]. The
system of Weiss, which is based on 9 histological findings,
including a high nuclear grade, eosinophilic cytoplasm, diffuse
architecture, necrosis, mitotic figures, atypical mitotic figures,
capsular invasion, venous invasion, and sinusoidal invasion,
has been developed for distinguishing benign from malignant
adrenocortical oncocytomas [18]. According to the Weiss
system, the presence of 3 or more of the 9 criteria indicates
that the neoplasm is malignant. Clinically, the tumors occur
in patients aged from 15 to 77 years [19], with a significant
female-to-male predominance (2.5:1) [2]. Oncocytic neoplasms
of the adrenal cortex were non-functioning in most of the
cases, with the exception of 3 cases. Xiao et al. [20] identified
an adrenocortical oncocytoma in a 53-year-old woman who
presented with Cushing syndrome. Erlandson and Reuter
[21] reported a female patient who was incidentally found
to have a 5 cm virilizing adrenocortical oncocytoma and a
coexisting urinary bladder tumor. After surgery, this patient’s
17-ketosteroid level returned to normal [22]. Kabayegit et al.
[23] reported the third case—a 31-year-old man with Cushing
syndrome. To our knowledge, we are presenting the fourth case
report of a functioning adrenal oncocytoma. Adrenocortical
oncocytoma is a rare benign tumor with the potential for
malignant change later. It is a non-functional mass in most cases,
with Cushing appearance seen in some patients. The masses
can be detected by imaging examination, and the diagnosis is
confirmed by histopathological examinations. Adrenalectomy
is the treatment of choice, and regular follow-up evaluation is
essential.
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ABSTRACT
Ureteric injury is a potential complication in various surgical procedures. The incidence varies between 0.5%
and 10%. The risk of such complications is mainly related to the complexity of the surgical procedure and the
presence of eventual periureteric pathology.
The most effective measure to prevent iatrogenic injury is to have a sound knowledge of abdominal and
pelvic anatomy, meticulous surgical technique, and an identification of factors that increase the likelihood of
developing such complications. As soon as the injury is identified, prompt urological referral is recommended.
We present a case of unusual ureteric stenosis and fistula after an open appendectomy.

INTRODUCTION
Ureteric injury is a potential complication in various surgical
procedures [1]. The incidence varies between 0.5% and 10%
[2,3]. The risk of such complications is mainly related to the
complexity of the surgical procedure and the presence of
eventual periureteric pathology.
Perioperatively, the ureter may be damaged by laceration, crush,
thermal, or ischemic injury. Ureteral obstruction can result from
a complete or partial suture ligation or clip application, causing
delayed necrosis, urinoma, fistula, or stenosis [4]. The ureter
can be damaged anywhere along its course, especially in the
distal segment [4].
Clinical presentation may be delayed because of the time taken
for the segment to slough. The common symptoms include
flank pain, fever, and fistula. More rarely, patients may have
hematuria, anuria, and even acute renal failure [5,6]. However,
they may remain silent and be diagnosed years after with a
non-functioning or a hydronephrotic kidney [7]. Radiological
investigations are decisive in making a diagnosis.

The most effective measure to prevent iatrogenic injury is to
have a sound knowledge of abdominal and pelvic anatomy,
meticulous surgical technique, and an identification of factors
that increase the likelihood of developing such complications.
As soon as the injury is identified, prompt urological referral is
recommended.
We present a case of unusual ureteric stenosis and fistula after
an open appendectomy.

Case Report
A 29-year-old man with a history of open appendectomy
for acute appendicitis 4 years ago presented for vague right
abdominal pain since surgery. He denied any abdominal
trauma, lower urinary tract symptoms, or hematuria. Clinical
examination was almost normal. An intravenous urogram
(IVU) showed right-sided hydroureter and hydronephrosis with
stricture of the distal ureter. A percutaneous nephrostomy was
then inserted and the nephrostogram showed an occluded distal
ureter with an extravasation of dye in the retroperitoneum
on the right side (Figure 1). The computed tomography (CT)
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Figure 1. Nephrostogram showing an occluded distal
ureter.

Figure 2. Perioperative view.

showed a distal ureteral stricture with pelvic urinoma due to
an uretero-peritoneal fistula. With the diagnosis of ureteral
fistula, surgical exploration was decided. Preoperatively, 400 ml
of urine was found in the Douglas bag. An injection of blue
methylene by nephrostomy showed a punctiform ureteroperitoneal fistula at the distal retrocecal portion of the ureter.
It was very difficult to separate caecum to the ureter, which
were in the same fibrous matrix (Figure 2).

essential for diagnosis. Site, type, extent, mechanism of injury,
and the timing of detection influence management. The
case highlights the importance of early recognition of such
complication as injuries recognized in the early period can be
well managed, with minimally invasive procedures.

Liberation of the ureter ends at the distal iliac portion; the
latter has probably been burned at the appendectomy earlier.
A uretero-cystostomy was performed according to the de LichGregoir procedure on a bladder vault, and a double-J stent was
left in situ.
The patient had an uncomplicated recovery following this
procedure, and the stent was removed 1 month after the
surgery. He was followed up for 6 months, and he had a normal
CT urogram.
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ABSTRACT
Ketamine is an anesthetic drug that has been used in clinical settings since the 1960s. Unfortunately, this
medication has been abused as a recreational drug among partygoers and youth over the last 30 years.
Recently, mounting of evidence has shown the association between chronic ketamine abuse and urinary tract
complications. However, not many are aware that chronic ketamine abuse may also be responsible for cholestasis
and cholangitis. We report a case of urinary tract complication from chronic ketamine abuse in combination
with cholestasis, cholangitis, and early liver cirrhosis related to the drug. Public awareness about ketamine abuse
and its complications should be communicated. Physicians should have a high index of suspicion for ketamine
abuse in someone presenting with lower urinary tract symptoms along with jaundice, abdominal pain, and
abnormal liver function.

INTRODUCTION
Ketamine is an anesthetic drug that has been used in clinical
settings since the 1960s. Unfortunately, this medication has been
abused as a recreational drug among partygoers and youth over
the last 30 years. Recently, mounting evidence has shown the
association of chronic ketamine abuse with ulcerative cystitis
and obstructive uropathy. However, little literature addresses
the “street ketamine”-associated cholestasis and cholangitis,
which may actually affect these same groups of patients. We
report a chronic ketamine abuser who had suffered from
cholestasis, cholangitis, and early liver cirrhosis.

CASE REPORT
A 25-year-old Chinese male electrical technician, with no known
previous medical illness, presented with a 2-month history of
generalized lethargy and lower urinary tract symptoms. Upon
clinical examination, he looked dehydrated and lethargic. His
vital signs were stable, with blood pressure of 128/70 mmHg,
a pulse rate of 90 bpm, and he was afebrile. His abdomen
was soft and not tender. His renal punch was negative. His

rectal examination and other systemic examinations were
unremarkable. His urine analysis showed the presence of
leukocytes and a mild trace of blood.
An ultrasound of the abdomen showed bilateral mild to
moderate hydronephrosis and hydroureter with no evidence
of urinary stones. Cystoscopy examination revealed features of
urethritis and cystitis. Renal computed tomography (CT) showed
features of right pyelonephritis and bilateral obstructive
uropathy, with no apparent cause identified (Figure 1). On
the CT scan, there was mild intrahepatic duct dilation with
no apparent distal obstruction. The renal profile was mildly
deranged (urea: 14.1 mmol/L; sodium: 129 mmol/L; potassium:
3.2 mmol/L; creatinine: 136 µmol/L).
The patient was treated for urosepsis with bilateral obstructive
uropathy. Intravenous antibiotics were started, and his
condition initially improved. Since the patient also had elevated
alkaline phosphatase (ALP: 1032u/L) and total bilirubin (TB: 51
µmol/L), he was referred to the hepatology team for further
investigation, but the patient refused.
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Figure 1. A renal CT showed features of right pyelonephritis
and bilateral obstructive uropathy.

Figure 2. ERCP showed a beading appearance of the
intrahepatic duct and irregular duct.

showed no dilated common bile duct (CBD) without a filling
defect.

Subsequently, he was admitted to the hospital again on 2
different occasions with worsening urinary symptoms as well
as worsening jaundice and generalized lethargy. A repeated
renal CT showed bilateral pyelonephritis and the previous
similar findings of bilateral obstructive uropathy. His hepatitis
B/C and HIV screening were negative. A connective tissue
disease screening, which tested anti-nuclear antibodies (ANA),
anti-microsomal antibodies (AMA), and anti-smooth muscle
antibodies (ASMA), was also normal.
About 16 months after the first presentation, he was
admitted again with a fever, worsening jaundice, giddiness,
and lethargy. A blood investigation showed extremely high
alkaline phosphatase levels (ALP: 4985 u/L), a normal alanine
transaminase level (ALT: 40 u/L), and raised serum bilirubin
(total bilirubin: 120 µmol/L; indirect bilirubin: 15 µmol/L).
The repeated CT of the abdomen showed similar findings of
bilateral obstructive uropathy and pyelonephritis, and there
were features of early liver cirrhosis with portal hypertension.
The patient finally consented to an endoscopic ultrasound
(EUS) and endoscopic retrograde cholangiopancreatography
(ERCP). The findings were equivocal. The EUS showed a normal
biliary tree and a normal pancreas. ERCP, however, showed
beading of the intrahepatic duct and an irregular duct (Figure
2). Magnetic resonance cholangiopancreatography (MRCP)

The patient finally admitted to abusing ketamine for the past
2 years. A liver biopsy was performed, and it showed portal
and lobular hepatitis with cholestasis and hepatocyte damage.
There was no evidence to suggest viral or autoimmune etiology,
and there was no evidence of iron or copper deposition on the
biopsy.
The patient was treated conservatively. Both his urinary and
liver impairment improved to some extent after he stopped
abusing ketamine but has failed to return to completely normal
levels (ALP: 4985 u/L to 845 u/L; serum creatinine: 536 µmol/L to
339 µmol/L, after 4 months).

DISCUSSION
Ketamine is a N-methyl-D-aspartate (NMDA) receptor
antagonist used clinically for the induction and maintenance of
anesthesia. The use of ketamine in clinical settings was limited
by the incidence of emergence reactions. Patients who are
awakening from this anesthetic had reported psychotomimetic
effects such as vivid dreams, hallucinations, delirium, and
floating sensations [1].
Since the 1980s, ketamine has increased in recreational abuse
by partygoers and youth in nightclubs or pubs. There has
been reported cases of chronic ketamine abuse, leading to a
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new clinical entity known as ketamine-associated ulcerative
cystitis, which accounts for lower urinary tract symptoms,
including frequency, urgency, dysuria, painful hematuria,
hydronephrosis, and chronic kidney injury [2-4]. However,
very little literature emphasizes chronic ketamine abuse as
responsible for hepatobiliary dysfunction leading to cholestasis,
cholangitis, and possible liver cirrhosis.
We report a young man who has ulcerative cystitis after chronic
ketamine abuse, but also suffered from unexplained lethargy
and cholangitis; e.g., fever, jaundice, and abdominal pain at the
same time. As there was no initial knowledge of his drug abuse
history, he was subjected to multiple investigations for his liver
impairment. All these investigations had failed to establish
the real etiology behind his condition. We believe there is
an association between his liver impairment and cholangitic
syndrome with chronic ketamine abuse. From the literature
so far, there have been a few reported cases suggesting the
association between chronic ketamine abuse with cholestasis
and unexplained biliary duct dilation mimicking choledochal
cysts [5,6].
Wong et al. had reported 3 patients with ketamine abuse of
more than 1 year who suffered from urinary symptoms as well
as cholestasis and fusiform dilatation of the biliary duct that
resemble a choledochal cyst. Lo et al. also described 3 Caucasian
men exhibiting ketamine abuse for more than 2 years who
suffered from both urinary symptoms as well as cholestasis and
a dilated biliary tree. A similar presentation was also noted in
our patient who was also a chronic ketamine abuser for more
than 2 years. Besides cholestasis, our patient had early liver
cirrhosis.
The mechanism by which daily ketamine use leads to cholestasis
and biliary dilatation remains unknown. Some authors have
proposed that it might be the relaxation of the smooth muscles
of the biliary tree that are responsible for cholestasis [6]. This is
based on the theory that ketamine, an NMDA antagonist, may
cause the relaxation of both the ureter smooth muscles and the
biliary tree smooth muscles, leading to both hydronephrosis
and cholestasis, respectively. The same author also proposed
that ketamine’s inhibitory effect on the dorsal motor nucleus
of the vagus might cause reduced gallbladder motility and thus
cholestasis.
Another author had suggested that the dysfunction of the
sphincter of Oddi may be responsible for cholestasis and
subsequently leads to the formation of benign biliary stricture
[5]. However, a recent study by Varadarajulu et al. showed that
there were no significant changes in flow resistance of the
sphincter of Oddi in humans receiving ketamine for sedation
[7].
Direct ketamine toxicity to the bladder and liver is another

possible mechanism since hepatic microsomal enzymes
metabolize this drug and excreted in the urine and bile [8,9].
The metabolite may have caused the toxicity effect to the
urinary tract when it was metabolized, and it subsequently
caused direct toxic effects to the liver and bile duct when
excreted.
Clinically, most of the patients presented with epigastric or
right hypochondriac pain with mild jaundice and fever after
recurrent drug abuse. Known chronic abuse of ketamine
is important in confirming the diagnosis, as there was
no evidence of singular or short-term usage causing liver
impairment. Blood investigations usually showed markedly
raised alkaline phosphatase (ALP) and a less profound rise in
alanine transaminase (ALT), suggesting that cholestasis is the
more profound feature here than direct hepatocyte damage.
The bilirubin level would usually be normal or borderline high.
Apart from the abdominal pain, a patient may also present
with general sickness, nausea or vomiting, and loss of appetite.
All these patients also had lower urinary tract symptoms.
The abdomen ultrasound usually shows a normal gallbladder
but with a dilated biliary tree, including intrahepatic duct
dilatation such as our patient. However, in one of the previous
cases reported, there was distal CBD stricture, which suggested
that the drug might cause irreversible fibrosis of the biliary
duct if the ketamine abuse is continuous. Otherwise, the effect
of ketamine on biliary tree dilatation was reversible most of
the time once abuse of the drug ended. Lo et al. has reported
that radiography and hepatobiliary iminodiacetic acid (HIDA)
scans show gallbladder dyskinesia resolution over time among
patients who achieved abstinence.
ERCP and stenting was probably unnecessary and not helpful
in these cases, unless the patient shows signs of biliary sepsis.
Liver biopsy could be avoided if the history of ketamine abuse
had been established earlier, as the procedure will not provide
much additional information, and it poses potentially serious
complications, such as bleeding from the biopsy site. However,
most of these patients tend to go back to abusing the drug
once their symptoms improve, leading to a recurrence of biliary
stasis, which eventually leads to irreversible liver impairment.
In conclusion, chronic ketamine abuse not only causes urinary
tract and kidney problems, it may also be responsible for
hepatobiliary system impairment. The relevant authorities have
to take the problem seriously, as the age group affected is
mainly youths who are not aware of these complications. It is
the responsibility of the health authorities to create awareness
among the public that ketamine abuse is not safe. Physicians
should have a high index of suspicion when a patient presents
with lower urinary symptoms combined with deranged liver
enzymes, jaundice, and abdominal pain. Serious complications
like cholangitis and liver cirrhosis may be the end result if
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abstinence is not achieved.

REFERENCES
1.

(2006). ECDD. Critical Review of Ketamine. 34th Expert
Committee on Drug Dependence. World Health
Organisation.

2.

Chu, P. S., S. C. Kwok, et al. (2007). “’Street ketamine’associated bladder dysfunction: a report of ten cases.”
Hong Kong Med J 13(4): 311-313. PubMed

3.

Shahani, R., C. Streutker, et al. (2007). “Ketamine-associated
ulcerative cystitis: a new clinical entity.” Urology 69(5): 810812. PubMed ; CrossRef

4.

Ho, C. C., H. Pezhman, et al. (2010). “Ketamine-associated
ulcerative cystitis: a case report and literature review.”
Malays J Med Sci 17(2): 61-65. PubMed

5.

Wong, S. W., K. F. Lee, et al. (2009). “Dilated common bile
ducts mimicking choledochal cysts in ketamine abusers.”
Hong Kong Med J 15(1): 53-56. PubMed

6.

Lo, R. S., R. Krishnamoorthy, et al. (2011). “Cholestasis and
biliary dilatation associated with chronic ketamine abuse: a
case series.” Singapore Med J 52(3): e52-55. PubMed

7.

Varadarajulu, S., A. Tamhane, et al. (2008). “Prospective
evaluation of adjunctive ketamine on sphincter of Oddi
motility in humans.” J Gastroenterol Hepatol 23(8 Pt 2):
e405-409. PubMed ; CrossRef

8.

Hijazi, Y. and R. Boulieu (2002). “Contribution of CYP3A4,
CYP2B6, and CYP2C9 isoforms to N-demethylation of
ketamine in human liver microsomes.” Drug Metab Dispos
30(7): 853-858. PubMed ; CrossRef

9.

Kuwayama, K., H. Inoue, et al. (2008). “Analysis of
amphetamine-type stimulants and their metabolites
in plasma, urine and bile by liquid chromatography
with a strong cation-exchange column-tandem mass
spectrometry.” J Chromatogr B Analyt Technol Biomed Life
Sci 867(1): 78-83. PubMed ; CrossRef

©2012 Digital Science Press, Inc.
UIJ / Vol 5 / Iss 5 / October / http://dx.doi.org/10.3834/uij.1944-5784.2012.10.10

http://www.urotodayinternationaljournal.com
ISSN 1944-5792 (print), ISSN 1944-5784 (online)

UIJ UroToday International Journal

®

Isolated Renal Hydatid Cyst: A Rare Occurrence
Vishwajeet Singh, Rahul Janak Sinha, Dheeraj Kumar Gupta, Ajay Singh, Mohit Pandey, Sanjay Bhat
Submitted July 13, 2012 - Accepted for Publication July 23, 2012

ABSTRACT
A 20-year-old female presented with upper abdominal pain. The renal function tests and liver function tests
were within normal range. The abdominal ultrasound revealed a complex cystic mass in the left kidney. The
contrast-enhanced CT scan showed a hypoattenuating, left-sided cystic renal mass at the upper pole with a
well-defined margin and fine areas of calcification. Immunological tests for hydatid disease were positive. The
patient was pre- and postoperatively managed with 10 mg/kg per day of albendazole for 2 weeks, and the
hydatid cyst was excised through the retroperitoneal route. The cut section and histopathological examination
were consistent with a hydatid cyst. Follow-up with a renal ultrasound showed normal findings and no evidence
of new cyst reappearance. The patient is doing well in follow-up care.

INTRODUCTION
Isolated renal involvement by hydatid disease is extremely rare
with an incidence of 2 to 3% [1,2]. The most common organ
involvement is the liver (50 to 70%) followed by the lungs (20 to
30%) [2,3]. Isolated renal involvement is usually asymptomatic
for years, and most of the time it is an incidental diagnosis. The
clinical presentations are flank pain, flank mass, subcostal pain,
and bowel-related symptoms due to compression [3,4]. The
renal ultrasound and contrast CT scan remain the key diagnostic
modalities supported by the presence of eosinophilia in 10 to
20% cases and immunological tests [6-8]. Herein we present a
rare case of isolated renal hydatid cyst discovered incidentally
during an evaluation of non-specific abdominal pain.

Case report
A 20-year-old female presented with upper abdominal pain
for the first time, which was associated with heartburn and
nausea. There were no other associated symptoms. Her general
physical and abdominal examinations were unremarkable. Her
hemogram showed 10 gm/dl of hemoglobin, the total leukocyte
count of 8900/cm3, with 55% polymorphs, 15% lymphocyte,
and 30% eosinophil as a differential leukocyte count. Her

renal function tests and liver function tests were within normal
range. Her abdominal ultrasound showed a complex cystic mass
in the left kidney (Figure 1). The contrast-enhanced CT scan of
the abdomen showed a hypoattenuating, left-sided cystic renal
mass at the upper pole with a well-defined margin and fine
calcification (Figure 2). The cyst had an attenuation value of
32 HU in the central part and 10 HU in the peripheral part.
The immunological test for hydatid disease was positive. The
patient was put on 10 mg/kg of albendazole per day for 2
weeks, followed by the excision of the hydatid cyst through
the retroperitoneal route. The completely excised cyst showed
jelly-like material on a cut section, which is consistent with
hydatid cysts (Figure 3). The histopathological examination of
the specimen showed an eosinophilic, laminated cystic wall
with an inner germinal layer at places (Figure 4). There were
no daughter cysts (the patient was on albendazole before the
operation). There were a fair number of renal tubules with
hydropic degeneration, chronic thyroidization, and occasional
glomeruli showing the obliteration of the Bowman capsule.
Moderate inflammatory infiltrates were present, with dilated
and congested blood vessels in the surrounding stroma. In
the postoperative period, the patient was given 10 mg/kg of
albendazole per day for 2 weeks. The postoperative period
was uneventful. A follow-up renal ultrasound at 6 months
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Figure 1. An abdominal ultrasound showing a complex
cystic mass in the left kidney.

Figure 2. The contrast-enhanced CT scan of the abdomen
showing a hypoattenuating, left-sided cystic renal mass at
the upper pole with a well defined margin and fine areas
of calcification.

Figure 3. A completely excised cyst showing the jellylike material on a cut section, which is consistent with a
hydatid cyst.
Figure 4. The microphotograph of the specimen showing
an eosinophilic laminated cystic wall with an inner
germinal layer at places. There was no daughter cyst. (H&E
staining, 400 micron magnification.)

showed normal findings, and there was no evidence of cyst
reappearance. The patient is doing well in follow-up care.
Discussion: Hydatid disease is a cyclozoonotic parasitic
infestation caused by echinococcus granulosus [1]. Human
infestation is caused by the larval form, and humans are
the intermediate host, contracting the disease by ingesting
contaminated vegetables and water. Classically, hydatid
disease involves the liver in 50 to 70% of cases and the lungs
in 20 to 30% of cases, but any organ, including the kidney,
can be involved. Isolated renal involvement is extremely rare,
with an incidence of 2 to 3%, even in the endemic regions
[1,3]. Most isolated renal involvement is asymptomatic, and the

other presentations are dull aching flank pain, subcostal pain,
digestive symptoms due to bowel compression, and problems
related to the raised eosinophil counts [1,3-5]. The rupture
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of cysts in the renal pelvicalyceal system causes microscopic
hydatiduria (daughter cysts in urine), which is extremely rare
but pathognomonic signs of renal hydatid cyst disease [4,5].
Hematuria could be the other presentation due to renal
parenchymal distortion and destruction by compression [3,5].
The renal ultrasound is the most appropriate method of
initial evaluation. Five types of renal involvement have been
described. The type-1 hydatid cyst appears as a well-defined,
anechoic lesion with posterior acoustic enhancement that
may be indistinguishable from simple renal cysts. However,
a double-contour, thick-wall cyst or a history of living in
endemic regions strongly suggests a diagnosis of hydatid cysts.
The type-2 cyst refers to a cyst with a detached membrane or
a floating membrane (the “water lily” sign, formed by the
undulating membrane). Septa and intraluminal daughter cysts
characterize type-3 cysts. This is commonly misinterpreted
as congenital polycystic disease of the kidney (diffuse and
bilateral involvement can differentiate the entity). The
type-4 cyst is the heterogeneous, nonspecific solid mass
(differential diagnosis includes infected renal cysts, abscesses,
and neoplasm). Calcification in a ring-like pattern occurs in
the pericystic layer of the wall of the hydatid cyst in types 3,
4, and 5. The type-5 cyst is cystic cancer-like with calcifications
[5-7, 9]. The contrast CT scan is the investigation of choice for
abdominal involvement. An expansible, hypoattenuating mass
with a well defined wall and daughter cysts within the parent
cyst are typical findings. Usually the central part of the cyst
has an attenuation of 30 to 35 HU and 5 to 15 HU for fluid in
the surrounding, peripheral part of cysts. This gives the mass
a rosette or wheel-like appearance [6-10]. Magnetic resonance
imaging is an acceptable alternative to the CT scan, particularly
if there is renal impairment and/or allergy to the iodinated
contrast. The hydatid fluid is hypointense on a T1-weighted
image and hyperintense on a T2-weighted image, although
heterogeneous signal intensity may also be detected on T1weighted images. MRI reveals a multiple or solitary high-signal
intensity mass consisting of multiple, thin-walled lesions and is
outlined by a thick, hypointense rim. The central part of a cyst
has high-signal intensity while the peripheral fluid of a cyst is
hypotense [6,8,10].
The main study in the literature is from Kaya et al. who reported
23 cases of renal and other extra-renal retroperitoneal hydatid
cysts [11]. None had liver or lung involvement. In 18 patients,
hydatid cysts were located in the kidney, 3 cysts were located
at the iliopsoas muscle, 1 cyst was isolated in retroperitoneal
space, and 1 cyst was isolated in retrovesical space. All renal
hydatid cysts were unilateral and solitary. The cyst was bilateral
and multilocular in 2 patients with iliopsoas hydatid cysts,
whereas it was unilateral in the third. Isolated retrovesical
hydatid cysts were unilocular and solitary [11].

abdominal pain. The renal ultrasound showed a complex renal
cystic mass, and the CT scan confirmed the same findings,
suggestive of a complex renal cyst. There was no evidence of
any other intra-abdominal organ involvement. The patient had
a high eosinophilic count for which an immunological test was
done that proved positive, and the diagnosis of isolated renal
hydatid disease was confirmed. The patient was initially put on
10 mg/kg of albendazole for 2 weeks, followed by cyst excision.
The cyst excision has also been reported by others [3,5,8,10,12].
Postoperatively, albendazole was given for another 2 weeks
to completely eradicate any potential contamination that
occurred during the surgical procedure.
Our case was different. Although it appeared as a complex
renal cyst, further evaluation with immunological testing
showed a renal hydatid cyst. Whenever one encounters such
presentation bear in mind the rare possibility of isolated
renal hydatid cysts, and begin preoperative albendazole. We
operated retroperitoneally, which prevents peritoneal spillage
and was an attempt to prevent the recurrence of the disease.
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ABSTRACT
A middle-aged woman presented with a right labial mass that had been gradually increasing for 2 years.
There were no other associated symptoms. The local examination of swelling showed a right labial mass of
approximately 10 cm x 10 cm, which was non-tender, firm, and had side-to-side mobility. Fine-needle aspiration
cytology was negative for malignant cells. The contrast computed tomography (CT) scan of the pelvis showed
a large, well-encapsulated homogenously enhancing mass. The patient was planned for excision of the mass
through the transvaginal route. The histopathological examination was consistent with nodular fasciitis.
Nodular fasciitis is a common reactive mesenchymal proliferation that mimics some of the benign and malignant
soft-tissue masses. The labium is the preferred location for a number of mesenchymal tumors and tumor-like
lesions, including the postoperative spindle cell nodule, aggressive angiomyxoma, angiomyofibroblastoma,
and nodular fasciitis. The urologist/gynecologist must have awareness about this rare lesion, and it must be
differentiated from other mesenchymal lesions because of its benign nature.
Herein, we present a case of labial nodular fasciitis that was large, in comparison to those reported in English
literature. The patient is asymptomatic and doing well in 1 year of follow-up care.

Case Report
A 44-year-old woman presented with a right labial mass that
had been gradually increasing for 2 years. There were no other
associated symptoms. The local examination of the swelling
showed a right labial mass of approximately 10 cm x 10 cm,
non-tender, firm, and with side-to-side mobility (Figure 1). Her
hemogram, renal function test, liver function test, and urinalysis
were normal. Fine-needle aspiration cytology was negative for
malignant cells. The contrast computed tomography (CT) scan
of the pelvis, including the labial cuts, showed a 9 cm x 8 cm,
well-encapsulated, homogenously enhancing oval mass (Figure
2). The patient was planned for excision of the mass through
the transvaginal route. An incision over the mass was given over
the lateral vaginal wall, and a plane between the vaginal wall
and the mass was developed. The mass was excised completely;
measuring 9 cm x 7 cm x 6 cm, the cut section was homogenously

white (Figure 3). Packing the vagina with Vaseline cotton gauze
soaked in diluted povidone iodine created gentle pressure over
the operated side. The histopathological examination of the
specimen revealed proliferated, thin, and elongated or spindleshaped cells interspersed in abundant fibrocollagenous stroma
(Figure 4). The cells had ovoid or elongated nuclei and scanty
cytoplasm. Several thin-walled blood vessels were seen. The
Van Gieson stain showed abundant collagenous tissue. The
histology was consistent with nodular fasciitis. The patient is
asymptomatic and doing well in 1 year of follow-up care.

Discussion
Nodular fasciitis or pseudosarcomatous fasciitis is a group of
reactive lesions in the superficial or deep fascia resembling
a variety of benign and malignant soft tissue tumors of the
vulva [1,2]. Though its most common occurrence is in the
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Figure 1. A large, right-sided labial mass showing side-toside mobility.

Figure 3. After incision over the lateral vaginal wall; a
plane is being developed, the mass was completely excised
(9 cm x 7 cm x 6 cm), and was homogenously white on the
cut section.

subcutaneous tissue of the extremities and trunk, vulvar nodular
fasciitis is rare and only 14 cases to date have been reported in
literature [1-5]. The perineal soft tissues, including the labia,
are the preferred location for a number of other soft tissue
lesions such as postoperative spindle-cell nodules, aggressive
angiomyxoma, angiomyofibroblastoma, and benign and
smooth muscle neoplasms [2-4]. The importance of this lesion
lies in its recognition because of histopathological similarity
to sarcomas. The immunohistochemistry was done in some of
the reported cases; the reason could be the initial difference in
opinion regarding histopathology [1,3,4]. The clinical behavior
is that it does not metastasize, and a cure is usually obtained
with simple excision. No radical surgery is indicated [1-5].

Figure 2. The contrast CT scan of the pelvis showing a well
encapsulated, homogenously enhancing oval mass.

Figure 4. The histopathological examination of the
specimen showing proliferated, thin, and elongated
or spindle-shaped cells interspersed in abundant
fibrocollagenous stroma (H&E stain, 40 x magnification).

reported in English literature (less than 5 cm). The contrast CT
scan finding of nodular fasciitis has not been described before.
It was a well circumscribed, round-to-oval, homogenously
enhancing mass. The staining was done with a Van Gieson
stain, which revealed abundant collagenous tissue with spindle
cells, confirming the histopathological diagnosis.

The present case has some unique features. The size of the
mass was 9 cm, which was larger in comparison to other cases
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Conclusion
Vulvar nodular fasciitis is a rare benign lesion, and urologists
should be aware of its existence. Complete excision is the
treatment of choice.
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ABSTRACT
Purpose: To report our findings on urothelial lesions diagnosed as nephrogenic adenomas and determine the
importance of a correct clinical and anatomopathological interpretation.
Materials and Methods: We report the surgical and anatomopathological findings for 3 cases involving
nephrogenic adenoma into the urothelium. One case was in the prostatic urethra of an 84-year-old male who
underwent suprapubic prostatectomy due to benign prostatic hyperplasia. Another one was microscopic, and
in the lumen of a 4 cm proximal ureteral stenosis of a 30-year-old man due to a ureteral perforation during an
ultrasonic ureterolithotripsy 18 months prior. After repeated (6) transureteral endoscopic manipulations, always
stented with a double-J ureteral catheter, we finally performed an excision of the ureteral stenotic segment and
end-to-end ureteroureteral anastomosis. The final case was in a 5-year-old female, exhibiting recurrent urinary
infections and renal lithiasis, who presented with a polypoid lesion in the proximal ureter that we detected and
resected by ureteroscopy.
Results: In the older male patient, who underwent surgical manipulation with repeated vesical catheterizations
and experienced recurrent urinary infections, the microscopic exam revealed benign prostatic hyperplasia and
an incidental lesion 1 cm in diameter in the prostatic urethra with pathological characteristics of nephrogenic
adenoma. In the younger male, the nephrogenic adenoma was incidentally found as a microscopic lesion in the
ureteral fibrotic lumen. In the child’s case, she underwent an ultrasonic percutaneous nephrolithotripsy due
to a voluminous renal calculus, which later resulted in residual obstructive renal calculi at the pyeloureteral
junction that necessitated ureteroscopy for nephrocutaneous fistula. It was then that a 0.8 cm polypoid lesion
was observed in the proximal ureter during implantation of a double-J ureteral catheter, which was resected
and diagnosed as nephrogenic adenoma.
Conclusion: In areas of the urinary tract that have experienced recurrent urinary infections or traumas, or have
undergone surgical manipulation, polypoid lesions can develop or appear microscopically. These lesions do not
promote such chronic alterations but could result from them, likely due to cellular implants of renal tubules
in areas of the urothelium in which the implantation is suitable and are recognized by microscopy as benign
urothelial processes. Although such findings are rare, they likely occur more frequently than believed.

INTRODUCTION
The anatomopathological finding of nephrogenic adenoma in
the urothelium is rare. It is considered a benign lesion of the

urothelium that is attributed to chronic irritation of the mucosa
due to permanent tissue damage, infections, lithiasis, exposure
to radiation, or instrumentation on the urinary tract. They are
generated by tubular renal cells that have been eliminated
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in the urinary stream and implant themselves in an area of a
previously wounded urothelial tract [1].
Recent evidence has shown that nephrogenic adenoma
is not a metaplastic lesion but rather a proliferation of
exfoliated and implanted renal epithelial cells in the urinary
tract. Histologically, they appear singly or in a combination
of tubules, small papillae, and microcystic structures lined by
cells, with little cytological atypia and focal hobnail changes.
Solid formations and compressed, spindled cells within a
fibromyxoid background are rarely observed. A differential
diagnosis includes, but is not limited to, malignant neoplasms
occurring at the same sites—in particular, urothelial carcinoma
with deceptively bland morphology (with small tubules,
microcystic and nested variants), prostatic adenocarcinoma if
it develops in the prostatic urethra, and metastasis of clear-cell
renal carcinoma or urothelial carcinoma with microcysts when
it exists in other sites of the urinary tract.
Based on the exceptional nature of these findings, we describe
3 cases in which this lesion was detected.

CASE REPORTS
First case: An 84-year-old Portuguese male was evaluated at
another hospital 2 years prior, presenting with prostatism,
whose transrectal ultrasonography (TRUS) revealed a prostate
that weighed approximately 104 g (total PSA of 11.74 ng/ml
and free PSA of 1.67 [ratio, 14%]). Transrectal prostatic biopsies
revealed benign prostatic hyperplasia (BPH), and a transurethral
endoscopic resection of the prostate was indicated.
Postoperative complications of acute renal failure and anemia
occurred, lasting 30 days after surgery and requiring dialysis
until recovery. The anatomopathological examination of the
product of the prostatic tissue resection (20 g) revealed nodular
hyperplasia of the prostate.
The patient was referred to our service, with complaints
of recurrent urinary infections since the previous surgery,
including episodes of hematuria, which abated temporarily
with antibiotics; vesical irritative symptomatology; and
moderate prostatism. TRUS showed a prostate of 194 g and
a trabeculated bladder with no tumoral lesion in its walls. A
suprapubic prostatectomy was performed, the vesical catheter
was removed 7 days after surgery, and the continent patient
was discharged from the hospital.
Three months after, the patient recorded improvements
in urinary flush and previous irritative symptoms, with no
macroscopic hematuria. Control examinations of the urine
revealed decreased leukocyturia and hematuria, with negative
cultures. The anatomopathological exam showed a prostate of
109 g, and a diagnosis of benign prostatic hyperplasia and a

focus on unspecific chronic prostatitis was made.
In the prostatic urethra, a nephrogenic adenoma was observed,
without characteristics of malignancy, measuring 1 cm on its
longest axis (Figure 1, Figure 2).
Second case: A 30-year-old male was submitted 18 months
prior to a trans-ureteroscopic ureterolithotripsy due to a 10
mm ureteral stone that resulted in ureteral perforation and
migration of the stone to the ureteral outer layer, and then
stented with a double-J catheter. During the current treatment
period, he was submitted to 6 endoscopic maneuvers to reach the
stone, unsuccessfully, which resulted in a 4 cm fibrotic ureteral
segment, with minimal lumen. An ureteroureteroanastomosis
was done laparoscopically, and in the excised ureteral segment,
anatomopathological fibrosis and a nephrogenic adenoma
were found microscopically.
Third case: A 5-year-old Brazilian female presented with a
neurogenic bladder, vesicostomy, and a staghorn calculus
in the right kidney measuring 35 mm x 25 mm. She was
born with myelomeningocele, and underwent an operation
at age 2 to correct hydrocephaly by ventriculoperitoneal
derivation catheter. The patient underwent percutaneous
nephrolithotripsy wherein 80% of the renal calculi were
removed by approaching the inferior calyx. On the second
postoperative day, the patient presented with lumbar pain and
high urinary leakage surrounding the nephrostomy catheter.
A urotomography was done and revealed the displacement
of residual fragments of the calculi to the renal pelvis and
proximal ureter. Implantation of a double-J ureteral catheter
by ureteroscopy was indicated for ureteral unblocking and
posterior extracorporeal lithotripsy of these calculi by external
shock waves.
During the procedure, as we inserted the ureteroscope to treat
the ureteral stones in the proximal ureter, a slightly irregular
area was observed 2 cm from the renal pelvis harboring
diminutive polyps, one of which was 8 mm with a small base
and without ulcerations. It was removed for biopsy, with no
complications. The patient was discharged from the hospital
the following day without a nephrostomy catheter or lumbar
urinary leakage. The anatomopathological exam of this polyp
presented an 8 mm nephrogenic adenoma, with no evidence
of malignancy.

DISCUSSION
Transurethral endoscopic resection of the prostate is the
standard treatment for urinary obstructions that are caused by
the prostate, effecting high levels of success and low mortality
and morbidity rates. It is indicated for the relief of prostatism
symptoms that develop in more than 42% of patients with
enlarged prostates, acute urinary retention, and chronic
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Figure 1. Acinar proliferation with cystic areas in the
submucosa of the prostatic urethra (hematoxylin-eosin,
10 x).

2.9% experience bleeding that require transfusions, and 1.4%
experience water reabsorption syndrome during resection [2,3].
In the postresection period, patients can expect to develop
irritative symptomatology with alterations in micturition
patterns, which tend to improve simultaneously over time, with
cicatrization of the prostatic bed. This symptomatology can be
associated with urinary infections, requiring urocultures before
the empirical administration of antibiotics [4].
This irritative symptomatology is observed in 12 to 40% of
patients in the first trimester postresection, and in cases in which
recurrent urinary infection or obstruction of the urinary flow
occurs, constant urological follow-up is needed to diagnose
and treat the occasional anatomic alterations in the operated
area and alterations in bladder function [5].
Complaints regarding the ability to hold urinary volume due to
vesical instability should be examined by urodynamic evaluation
[6].

Figure 2. Tubules coated by cuboid cells with eosinophilic
cytoplasm, at times with intraluminal secretion;
nephrogenic adenoma (hematoxylin-eosin, 40 x).

complications of incomplete vesical emptying, which occur in
approximately 27% of cases. Symptom complexes of recurrent
urinary infections develop in 3.6% of cases after surgery,

Urinary infection can follow renal lithiasis, and in 15% of cases,
the infection causes the formation of calculi. In both situations,
it is recommended that the infectious symptoms be treated
first and the lithiasis second to avoid causing sepsis with serious
complications [7].
Rare ureteral polypoid lesions, diagnosed as fibroepithelial
polyps of the ureter, have been reported and should be
distinguished from malignant or benign lesions as papillomas
and inflammatory pseudopolyps. In 58% of cases, a history of
urological alterations that are associated with the detection of
polyps is considered, such as urinary lithiasis (32%), recurrent
urinary infection (5%), stenosis of the pyeloureteral junction
(14%), or the presence of a double-J ureteral catheter (9%).
These polyps can be removed by highly successful endoscopy,
although stenosis can develop, which requires open surgical
correction [8].
There are cases of the presence of polyps or vegetative lesions
on the vesical cavity or in the urethra of children, diagnosed as
nephrogenic adenomas by anatomopathological examination.
Although they are rare, the presence of these adenomas in the
bladder is linked to a previous urological history of surgical events,
such as ureteral reimplantation and heminephroureterectomy.
It is also associated with recurrent infections in female children.
In contrast, nodular areas have developed in the bulbar urethra
of boys who present with hematuria or dysuria and no previous
urological history. These lesions can undergo open resection if
they present as large, vegetative vesical masses, or they may
undergo endoscopy if they are sufficiently small and in the
bladder or urethra. Nevertheless, they can recur, especially
with regard to vesical localization, if they are located in the
urethra; such patients have complained of dysuria, suggesting

©2012 Digital Science Press, Inc.
UIJ / Vol 5 / Iss 5 / October / http://dx.doi.org/10.3834/uij.1944-5784.2012.10.11

http://www.urotodayinternationaljournal.com
ISSN 1944-5792 (print), ISSN 1944-5784 (online)

Case Report
continuity of the lesions [9-11].
There are rare reports of nephrogenic adenoma in the prostatic
urethra, as found in a patient who was treated for a lower
ureteral calculus by extracorporeal lithotripsy [12].
In vesical form, most symptoms are related to urinary infection
or hematuria, likely having several recurrences, after its
resection. Although it is considered a benign process, it must be
followed up with routine examinations due to its tendency to
relapse and the possibility of malignization. It is more common
in adults than in children, in which case it is described as a
papillary lesion with regard to vesical topography [13], similar
to a carcinoma of low-grade transitional cells, and noninvasive,
ranging from small to large vegetative masses that can obstruct
ureteric orifices [14]. It affects adult males 3.7:1 versus women,
compared to 1 boy for every 3.5 girls. They recur and multiply
frequently [15] and may present frequent recurrences, even 1
year after resection [10]. BCG instillation therapy is believed to
be an initiation factor for nephrogenic adenoma [16,17] as well
as complementary treatment for bladder cancer.
At the prostate location, nephrogenic adenoma can,
histologically, be confused with prostate adenocarcinoma due
to its cellularity, particularly when the adenoma extends itself in
the form of small tubules to the prostatic fibromuscular stroma
(77% of cases). It can present as morphological variants, which
can be confused with mucinous adenocarcinoma, especially the
fibromyxoid variant [18,19]. This variant consists of long fusiform
cells with rare tubular or cordlike structures. Thus, nephrogenic
adenoma of a prostatic urethra mimics prostate cancer due to
the presence of tubules, cords and signet-ring cells, protrudent
nucleolus, muscular involvement, mucinous secretions, and
a positive test for PSA and PSAP (a partial negative test for
34bE12 by immunohistochemistry notwithstanding). To make
a correct anatomopathological diagnosis, we can use methods
to recognize typical nephrogenic characteristics in lesions, such
as the presence of tubules (96% of cases), papillae (19%), and
vessels (73%). We can also recognize the adjacent urothelium,
thyroidization (38%), the absence of mitotic figures, the
associated inflammation, and positivity for cytokeratin 7
(100%). We can also determine diffuse positivity (11%), focal
positivity (44%), or negativity (44%) for 34bE12.

likely etiopathogenesis, treating the causes, and scheduling the
proper follow-ups.
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ABSTRACT
Despite advances in endoscopic surgery, there is still a limited role of open surgery in clinical practice. We report
a case of a patient with spina bifida presented with a huge ureteric stone. The management of this case is briefly
discussed in this report.

INTRODUCTION
A huge ureteric stone posed much operational difficulty
endoscopically, especially if the patient had a concomitant bony
deformity. In this respect, we believed that an open approach
was suitable.

CASE REPORT
A 42-year-old man diagnosed with myelomeningocele had been
scoliotic and paraplegic since birth. Due to the neurological
deficit, the patient had developed neurogenic bladder, and he
had been relying on a suprapubic catheter for urinary drainage.
This unfortunate patient had been plagued by repeated spells
of urinary tract infection. It was during one of his latest episodes
of infection, complicated by hematuria, that prompted a
urological consult, during which an ultrasonography and plain
radiograph detected a stone of 3 cm by 2 cm in size located in
the left distal ureter with proximal ureteric dilatation (Figure
1). His serum creatinine level at the time was 131 umol/L.
Ureteroscopic lithotripsy was deemed unfeasible in this
patient due to his awkward pelvic anatomy posture, causing
unlikely access to the stone endoscopically. Instead, an open
approach was undertaken via the left loin where the stone was
successfully evacuated (Figure 2). Via a Gibson incision with the
patient in a supine position, the left ureter was identified after
pushing the peritoneum medially. Upon locating the huge

stone by palpation, the ureteric part involved was freed, and
vessel loops were slung proximally and distally to the stone.
Through a longitudinal ureterotomy, the stone was delivered
using a pair of forceps. We made certain the absence of other
stones by visually inspecting using a flexible ureteroscope.
After inserting a 6 F, 24 cm long ureteric stent, we closed the
ureterotomy in an interrupted fashion, approximating only the
seromuscular layer using polyglactin 5/0 sutures. We placed a
drain in the operative area, and the wound was closed in layers.
The patient uneventfully recovered from the operation. Prior
to his discharge from the ward, he was educated and advised
thoroughly with regards to his illness and the likely sequelae.
He has followed up in the Urology Outpatient Clinic since,
and more than a year after the operation, he has never had a
urinary tract infection.

DISCUSSION
It had been reported that patients with spina bifida had a higher
rate of developing nephrolithiasis compared to the general
population, with an incidence of 9.7 to 10.7% versus 1%, and
the rate rose significantly as patients aged [1,2]. Generally, the
incidence of nephrolithiasis most commonly occurred between
the ages of 35 to 45 [3]. However, the mean age at which
patients with spina bifida detected a stone ranged from 20.1
years to 24 years [1,2]. The urological complications seen in
this group of patients were reckoned as major risk factors for
stone formation, and they included bacteriuria, lower urinary
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Figure 1. A plain radiograph depicting the extremely
distorted pelvis of the patient as well as a large radiopaque
stone.

tract reconstruction, vesicoureteral reflux, thoracic level spinal
defect, and renal scarring [2]. Due to their sensory impairment,
the pathology could have been silent and asymptomatic
for a long period before discovering a severe complication.
Compounding this issue was the attendant physical distortion
and disability of the patient rendering the treatment a
demanding challenge. Our patient in this case report classically
illustrated this unfavorable scenario.
Open ureterolithotomy has been superseded nowadays by
endoscopic procedures as well as extracorporeal shockwave
lithotripsy. There is limited acceptance for the traditional open
surgical method for stones. In fact, only 1.5 to 3.5% of patients
had to undergo open surgery [4]. A distorted anatomy along
the ureter or restricted movement of the hip and lower limbs
potentially makes ureteroscopy difficult, if not impossible. In
fact, abnormal anatomy, large stones of at least 3 cm, and
endoscopic failure constituted a majority of the indications

Figure 2. The stone to be evacuated via the ureterotomy
during the operation.

of open surgery [5,6]. The provision of flexible scopes could
overcome this access issue, but its inherent restricted capabilities
make them an undesirable choice in eradicating ureteric stones,
especially if the stone burden is substantial. Additionally, a
stone of sizable proportions was also preferentially treated
through an open method due to the time required if the stone
was cleared endoscopically. The reported operative duration
for open surgery was between 76 to 92 minutes [5,6]. The main
disadvantage of the open method was the more severe pain
experienced by patients and an extended recovery time, with a
mean hospitalization stay between 4.2 to 4.7 days [5,6]. A paper
by Ather et al. assessing the outcome of 1 195 patients with
primary ureteric stones reported that although the endoscopic
method had a higher complication rate of 32% compared to the
open method, which had a rate of 13%, that the open method
was potentially more life threatening. The paper reported
complications such as myocardial infarction, pulmonary edema,
and respiratory insufficiency that occurred exclusively among
patients undergoing open surgery [5]. Another almost similar
paper on 654 patients, however, did not observe this result [6].
Laparoscopic ureterolithotomy was gaining momentum lately,
and with a conversion rate to open surgery as low as 2%, it
appeared to fill the gap between the endoscopic and the open
method [4]. It inherited the advantage of minimal access yet
was able to gain access to stones despite anatomical distortion
or stone size, although it was somewhat less effective for lower
ureteric stones [4]. However, there was a significant learning
curve in laparoscopic surgery, and it reportedly was associated
with ureteric stricture rates as high as 15 to 20%, perhaps due to
the improper handling of tissue and instruments during surgery
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because of a lack of tactile sensation [7]. However, widespread
improvements in operation techniques and the maturation of
laparoscopic instruments might change this landscape.

bifida should translate into an extensive saving of time, money,
manpower, and other resources that can be channeled into
other aspects of health care.

Despite the advancement of minimally invasive surgery, the role
of open ureterolithotomy would probably never be eliminated.
Could this operative technique be improved further? In tandem
with its diminished utilization, there were a very limited
number of studies on open ureterolithotomy after the year
2000. Our case provided an opportunity to look back at this
almost obsolete surgical technique.

Although reluctantly chosen, we felt an open approach to our
patient was a justifiable decision, given that the patient had
such an unusual pelvic anatomy coupled with a large ureteric
stone, and these indications had been repeatedly mentioned
in many papers aforementioned. In this aspect, laparoscopic
practice appeared promising and might have been preferred.
Regardless, a preventive effort against spina bifida and its
complications is much more desirable.

The ureter was usually incised longitudinally in a standard
procedure. Comparing longitudinal ureterotomy and transverse
ureterotomy, Douglas et al. concluded that transverse
ureterotomy was associated with significantly less urinary
leakage, shorter hospital stays, and no ureteric narrowing [8].
Another interesting paper, reported by Sharma et al., described
mini-access ureterolithotomy (MAU) in which only a short, 4
cm skin incision was made, and the operation was performed
using an operating loupe (x 2.5), a fiber optic headlamp, and
modified retractors. In this study, only 1 out of the 112 cases
was a failure, and the mean operating time and hospital stay
were 28 minutes and 42 hours, respectively. The complications
that occurred were described as few and minor [9]. The ureteric
stricture formation rate was as high as 24% if the stone impact
duration was more than 2 months [10]. Therefore, open surgery
provided a prospect to assess and resect any diseased ureteric
segment [11].
Groups of patients with spina bifida are unique and require
additional attention and effort. We believe that patients with
spina bifida should be offered periodic urological assessments
as part of the treatment regime. Early intervention may render
a much more effortless treatment plan and cause considerably
less morbidity to the patients. In addition to other known risk
factors, it had been reported that up to 50 to 70% cases of
spina bifida can be prevented if folate deficiency is corrected
during the antenatal life [1,12]. Clearly, in many parts of the
world, the standard of care for pregnant women is still less than
ideal and its improvement is very much desirable. It had been
reported that there is an increased risk of developing neural
tube defects among populations with lower socioeconomic
status as measured by income, education, and occupation [13].
The treatment for spina bifida requires a multidisciplinary
approach and should last a lifetime for any 1 patient. The
prevalence of spina bifida ranges from 0.2 to as high as 2.92
per 1 000 in various countries across the continents, and at least
50% of these patients develop significant upper urinary tract
dysfunction [1,12]. Certainly, a tremendous amount of medical
input is sought for their treatment. In fact, an approximation
of 460 923 (USD) and 56 511 (USD) is spent on medical and
nonmedical costs, respectively, for a child with spina bifida
during a lifetime [14]. A decline in the prevalence of spina
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ABSTRACT
Blunt abdominal trauma with an isolated abnormal kidney rupture is a rare clinical entity. The correct
preoperative diagnosis may be difficult and challenging because of the insidious onset, lack of obvious bleeding,
and, frequently, lack of urinary symptoms.
We present a case of a 22-year-old female with isolated pelvic rupture of a hydronephrotic left kidney secondary
to a strong punch in the flank. She underwent a computerized tomography that showed a large retroperitoneal
collection, with a poor functioning left kidney. Surgical exploration revealed a large rupture of the renal pelvis.
She underwent nephrectomy.
Hydronephrosis may be a fortuitous discovery after blunt trauma. The diagnostic features at presentation and
the decision-making of surgical management are discussed. The medicolegal aspects of the case are evaluated.

INTRODUCTION
The vast majority of renal injuries are caused by blunt trauma,
and more than 90% of renal injuries in the adult population
result from blunt trauma [1,2]. Congenital urinary anomalies,
found at the time of evaluation and treatment of renal trauma,
vary in reported incidence rates. Kidneys with congenital or
acquired abnormalities are more susceptible and more prone
to injury than a normal kidney [3,4]. Ureteropelvic junction
(UPJ) obstruction, a major cause of obstructive uropathy and
the most frequently encountered asymptomatic congenital
anomaly of the urinary tract [5], is one of the pre-existing
abnormalities most found after renal trauma [6]. The diagnosis
is usually delayed because of insidious onset, a lack of obvious
bleeding, and often a lack of urinary symptoms.
We report such a case of traumatic rupture of a renal pelvis
obstructed at the UPJ. We briefly review the published literature
and discuss the potential factors responsible for such damage,
its management, and medicolegal implications.

CASE REPORT

A 22-year old female patient was admitted to the emergency
room reporting that 24 hours earlier she had been aggressed
with punches at the left lumbar fossa. She presented intense
pain in the left flank with a voluminous mass that occupied a
large portion of it. The patient did not present hemodynamic
instability, and she denied previous pathologies. A physical
examination disclosed tenderness and guarding in the left
flank, with a knocking pain. The rest of the abdomen was
unremarkable, and there were no external injuries. Her blood
pressure was 110/60 mmHg and her pulse was 90/minute. Her
respiration was constant at 22 per minute. Her temperature
was 38.1°.
Her hemoglobin and hematocrit levels were 10 g/dL and 30.9%,
respectively. Her creatinine level was 12 mg/L. The prothrombin
time, partial thromboplastin time, and serum amylase were
normal. An abdominal sonography revealed a poorly defined
left renal outline with thinning of the renal cortex, and large
perinephric and retroperitoneal fluid collection. Imaging of the
kidneys, ureter, and bladder (KUB) revealed a large stone on
the left lumbar area (Figure 1).
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Figure 1. A stone on the left lumbar area.

Figure 2. a) The right kidney is normal. b) Contrastenhanced CT scan at the level of the left mid-kidney shows
gross left ureteropelvic hydronephrosis with thinning
of the renal cortex (arrow), pelvis laceration, contrast
and urine extravasation from the renal pelvis, and fluid
collection in the retroperitoneum (asterisk).

The pathological study showed a hydronephrosis secondary
to ureteropelvic junction stenosis with chronic nephritis. The
postoperative course was uneventful, and the patient was
discharged 2 days postoperatively. Criminal judges have sought
advice from a forensic expert to evaluate the permanent/partial
disability in this patient. Given the circumstances of the incident,
the underlying abnormality, and the therapeutic implications,
this inability was set at 7% by the expert. This does not indicate
a recovery in the Tunisian law, and the aggressor was judged
on his act of aggression without really taking into consideration
the consequences.

COMMENTS

Computerized tomography (CT) showed a large retroperitoneal
collection and unidentifiable left kidney with a thinned cortex
suggestive of chronic hydronephrosis (Figure 2). These data
were consistent with a ruptured left hydronephrotic kidney
with a large uro hematoma. The right kidney, the spleen, and
the liver were apparently intact in the CT scan. We chose to
perform an exploratory laparotomy.
The left retroperitoneum was opened through a lumbar
incision. A large, expanding hematourinoma was found. The left
kidney was hydronephrotic, with a very thin cortex and a large
pelvic rupture (Figure 3). Thus, a nephrectomy was performed.
Radiological investigations indicated a compensatory
hypertrophy of the contralateral kidney. Preoperatively, with
a very thin renal parenchyma, the operator considered the
poorly functioning kidney non-conservable and indicated
nephrectomy.

The kidney is affected in 8 to 10% of all blunt abdominal trauma
[7,8]. It is the most frequent urinary organ to suffer injury
in blunt trauma [7]. Renal injury caused by blunt abdominal
trauma is predominant in males and approximately twice
as common in children as opposed to adults [9,10]. The most
common external sources of injury are motor vehicle accidents
and primarily falls [10]. Aggression is rarely the cause. There
is a predisposition for different types of injuries on each side.
The left kidney is not covered by the liver, is less mobile due
to its additional ligamentous attachments (splenorenal and
phrenocolic), and has fewer bare areas [11].
Pre-existing renal lesions (PERLs), found incidentally during
evaluation for suspected renal injury, are uncommon [12].
However, they may complicate an otherwise negligible renal
trauma. Thus, when a minor trauma results in renal injury,
one should suspect an occult PERL [12,13]. PERLs seem to be
commonly associated with renal injuries in children rather
than in adults. Their incidence is reported to be 4.4 to 19% in
adults [14,15] and as high as 12.6 to 35% in children (13,14,16).
Hydronephrosis as a result of ureteropelvic junction (UPJ)
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Figure 3. a) The specimen. b) The large ruptured renal
pelvis (arrow).

Gross hematuria, ﬂank pain, and a palpable mass were the
most helpful ﬁndings on admission; they are more common
and more severe in patients with a PERL. Trauma to patients
with a PERL produces more symptoms than expected due to the
extent of the injury [12]. However, hematuria may be absent in
patients with an injured, obstructed kidney or with a complete
ureteral avulsion, as in the present case.
In BRT, the decision to image should be based on history, the
mechanism of injury, physical findings, laboratory studies, and
clinical status [12]. There is now a general consensus regarding
the indications for imaging these patients [24]. On the whole,
patients with blunt abdominal trauma who have gross
hematuria, microscopic hematuria with shock, or microscopic
hematuria with flank bruising and lower rib or lumbar vertebral
transverse process fracture should undergo imaging. But these
guidelines must be tempered by good clinical judgement in
individual cases [25].

obstruction is the most frequently encountered congenital
abnormality of the urinary tract [5]. As in the present case, it
most commonly involves the left kidney [17]. Other common
PERLs include cyst and tumor, horseshoe or ectopic kidney, and
hydronephrosis as a result of stones or reflux [9,12]. Although
it is the most frequent PERL found after renal trauma [6],
isolated injury to the renal pelvis after blunt trauma is very rare
[5,6,18,19].
PERLs increase the vulnerability of kidneys in blunt renal trauma
(BRT) [15]. This predisposition has been attributed to decreased
tissue strength in hydronephrotic kidneys and altered tissue
deformation of the renal cortex in the presence of a fluid-filled
lesions (cysts, hydronephrosis) [12]. Congenital UPJ obstruction
is thought to rupture with blunt trauma due to accelerationdeceleration injuries or disruption of the ureter from the UPJ
by stretching the proximal ureter at the time of sudden and
extreme hyperextension of the trunk [20]. A dilated, noncompressible renal pelvis, characteristic of UPJ obstruction, is
prone to rupture after a sudden increase in intra-abdominal
pressure [21]. Parenchymal laceration from direct impact
may extend into the dilated intrarenal collecting system. The
hydronephrotic kidney is more susceptible to injury, even after
relatively minor trauma [22,23]. Moreover, patients with PERLs
sustain higher grades of renal injury with lower energy trauma
and are more likely to require surgery than those without [9].
BRT may disclose occult renal anomalies. Our patient was a
young woman who had sustained blunt trauma to the left
flank. She had no previous symptoms referable to the renal
tract.

Ultrasonography could be used as a simple screening tool
but is not accurate enough. Contrast-enhanced helical CT is
reported as the “gold standard” in hemodynamically stable
renal trauma [26]. It can identify parenchymal lacerations,
urinary extravasation, perirenal hematoma, and vascular
injuries. In addition, it helps to stage the injury and pre-existing
pathologies of the injured kidney, and also to document the
state of the opposite kidney [8,14,27]. The finding of a dilated
pelvis, cortical thinning, collapsed ureter, contrast extravasation
anterior to the dilated renal pelvis, and perinephric and
retroperitoneal fluid collection is suggestive of a pre-existing
UPJ obstruction [6,28].
The aim of management is to prevent mortality, conserve the
kidney, and reduce immediate and long-term morbidity [11].
The management of patients with BRT has become increasingly
conservative, and surgical intervention is uncommon [12].
Actually, the overall exploration rate for BRT is less than 10%
[29]. The management of major renal injuries, particularly in
patients with a PERL and in clinically stable patients, remains
controversial.
The management of abnormal kidneys unmasked by trauma is,
to a large extent, dependent on the type of pathology and the
severity of the urinary tract injury [30]. In a stable patient, the
trend should initially be toward conservative treatment, even
though most of the time surgery will be needed electively at a
later stage [12].
Primary pyeloplasty at initial presentation has been performed
[6,19]. However, different reports show that immediate surgery
after BRT had a high nephrectomy rate [31,32].
Currently, and in stable patients, an injured kidney with preexisting obstruction requires percutaneous nephrostomy
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or retrograde stenting for decompression and subsequent
endoscopic or open surgical reversal of obstruction [9,33].
Temporary percutaneous nephrostomy is useful in estimating
the split function of the traumatized kidney, which helps
in deciding to conserve the kidney [34]. If quantitative
radionuclide scintigraphy shows minimal function in the injured
hydronephrotic kidney after 4 to 6 weeks of decompression,
nephrectomy may be warranted.
The presence of incidental PERLs in renal trauma does not seem
to have an impact on recovery from the injury itself. No consensus
exists regarding the follow-up schedule. Based on an observed
healing pattern on CT, one particular protocol recommends
CT and radioisotope scans to detect any complications and to
determine residual renal function [11].
A review of the legal aspects recalls the principles of imputability
in cases of trauma. Several questions need the appropriate
answers: Does the malformation really weaken the kidney?
Was the trauma the only or the major cause of this damage?
Will a trauma of the same nature and same intensity cause such
severe damage on a normal kidney? In the absence of clear
documentation on previous urinary malformation, is it still
possible to make an accurate diagnosis?
Before fixing the rate of permanent partial disability, it is
essential to practice all necessary clinical, biological, and
radiological investigations. These will account for all possible
renal or urinary sequelae or for secondary blood hypertension.
The aggravation by trauma to pre-existing renal disease will
be assessed in light of functional sequelae or the need for
subsequent surgery, as in our case.
As in the Tunisian and the French legal systems, nephrectomy
doesn’t offer practical consequences in terms of renal function,
and the incapacity will be evaluated based on residual pain,
the quality of the surgical scar (possible existence of hernia,
sensory disturbances, etc.), and the quality of compensation by
the remaining kidney. In the case of late complications without
renal failure, the permanent disability varies from 15 to 20%.
In cases of late complications without significant renal failure,
but with a large lumbar hernia, it varies from 30 to 40% [35].

CONCLUSION
Traumatic rupture of the renal pelvis junction has been
reported very rarely in the literature. Surgical exploration is
often indicated. Medicolegal implications should be considered
and thoroughly evaluated.

REFERENCES

1.

Herschorn, S., R. T. Kodona, et al. (1990). “Genitourinary
trauma.” In: R. McMurtry, B. A. McMillan, eds. Management
of Blunt Trauma. Williams & Wilkins. Baltimore, Maryland.

2.

Carmona Campos, E. C., R. Prieto Castro, et al. (1998).
“[Evaluation and treatment of closed renal trauma].” Actas
Urol Esp 22(1): 23-28. PubMed

3.

Rhyner, P., M. P. Federle, et al. (1984). “CT of trauma to the
abnormal kidney.” AJR Am J Roentgenol 142(4): 747-750.
PubMed

4.

Ashebu, S. D., Y. H. Elshebiny, et al. (2000). “Spontaneous
rupture of the renal pelvis.” Australas Radiol 44(1): 125127. PubMed ; CrossRef

5.

Sebastia, M. C., M. Rodriguez-Dobao, et al. (1999). “Renal
trauma in occult ureteropelvic junction obstruction: CT
findings.” Eur Radiol 9(4): 611-615. PubMed ; CrossRef

6.

Hall, S. J. and G. A. Carpinito (1994). “Traumatic rupture of
a renal pelvis obstructed at the ureteropelvic junction: case
report.” J Trauma 37(5): 850-852. PubMed ; CrossRef

7.

McAninch, J. W., P. R. Carroll, et al. (1991). “Renal
reconstruction after injury.” J Urol 145(5): 932-937. PubMed

8.

Novelline, R. A., J. T. Rhea, et al. (1999). “Helical CT of
abdominal trauma.” Radiol Clin North Am 37(3): 591-612,
vi-vii. PubMed ; CrossRef

9.

Smith, M., B. Johnston, et al. (2003). “Trauma cases from
Harborview Medical Center. Rupture of a ureteropelvic
junction-obstructed kidney in a 15-year-old football
player.” AJR Am J Roentgenol 180(2): 504. PubMed

10. Horchani, A. (1990). “Blunt trauma of the kidney.” Rapid
Printing: Tunis, Tunisia.
11. Pandyan, G. V., I. Omo-Adua, et al. (2006). “Blunt renal
trauma in a pre-existing renal lesion.” ScientificWorldJournal
6: 2334-2338. PubMed ; CrossRef
12. Giannopoulos, A., E. Serafetinides, et al. (1999). “[Urogenital
lesions diagnosed incidentally during evaluation for blunt
renal injuries].” Prog Urol 9(3): 464-469. PubMed
13. Santucci, R. A., H. Wessells, et al. (2004). “Evaluation and
management of renal injuries: consensus statement of
the renal trauma subcommittee.” BJU Int 93(7): 937-954.
PubMed ; CrossRef
14. Schmidlin, F. R., C. E. Iselin, et al. (1998). “The higher injury
risk of abnormal kidneys in blunt renal trauma.” Scand J
Urol Nephrol 32(6): 388-392. PubMed

©2012 Digital Science Press, Inc.
UIJ / Vol 5 / Iss 5 / October / http://dx.doi.org/10.3834/uij.1944-5784.2012.10.12

http://www.urotodayinternationaljournal.com
ISSN 1944-5792 (print), ISSN 1944-5784 (online)

CASE REPORT
15. Guerriero, W. G. (1982). “Trauma to the kidneys, ureters,
bladder, and urethra.” Surg Clin North Am 62(6): 10471074. PubMed

28. Mali, V., B. Liu, et al. (2005). “Blunt renal trauma in occult
congenital hydronephrosis.” Singapore Med J 46(1): 28-30.
PubMed

16. Wolf, J. S., Jr., C. L. Siegel, et al. (1996). “Imaging for
ureteropelvic junction obstruction in adults.” J Endourol
10(2): 93-104. PubMed ; CrossRef

29. Baverstock, R., R. Simons, et al. (2001). “Severe blunt renal
trauma: a 7-year retrospective review from a provincial
trauma centre.” Can J Urol 8(5): 1372-1376. PubMed

17. Gary, R., A. S. Cass, et al. (1988). “Computed tomography
diagnosis of traumatic rupture of congenital hydronephrotic
renal pelvis.” Urology 32(1): 65-66. PubMed ; CrossRef

30. Satoh, S., A. Okuma, et al. (2002). “Spontaneous rupture of
the renal pelvis during pregnancy: a case report and review
of the literature.” Am J Perinatol 19(4): 189-195. PubMed
; CrossRef

18. Huang, Y. and Z. Zhu (1997). “Massive hydronephrosis
associated with traumatic rupture.” Injury 28(8): 505-506.
PubMed
19. Beamud-Gomez, A., M. Martinez-Verduch, et al. (1986).
“Rupture of the ureteropelvic junction by nonpenetrating
trauma.” J Pediatr Surg 21(8): 702-705. PubMed ; CrossRef
20. Gschwend, J. E., T. W. Sauter, et al. (1995). “Renal pelvis
rupture after blunt abdominal trauma.” Urol Int 55(2): 108110. PubMed ; CrossRef
21. Connor, J. P. and T. W. Hensle. (1997). “Trauma to the
urinary tract.” In: B. O. Donnel and S. A. Koff, eds.
Paediatric Urology, 3rd ed. W. B. Saunders. Philadelphia,
Pennsylvania: 696-708.
22. Elshihabi, I., S. Elshihabi, et al. (1998). “An overview of
renal trauma.” Curr Opin Pediatr 10(2): 162-166. PubMed
; CrossRef

31. Giyanani, V. L., A. J. Gerlock, Jr., et al. (1985). “Trauma
of occult hydronephrotic kidney.” Urology 25(1): 8-12.
PubMed ; CrossRef
32. Cass, A. S., M. Luxenberg, et al. (1986). “Clinical indications
for radiographic evaluation of blunt renal trauma.” J Urol
136(2): 370-371. PubMed
33. Shalev, M., V. Buchumensky, et al. (1997). “Protective
nephrostomy in the treatment of blunt trauma to a
congenital hydronephrotic kidney: experience in three
patients.” Br J Urol 79(4): 643-645. PubMed ; CrossRef
34. Kase, H., H. Nagashima, et al. (1995). “[Clinical analysis
of 62 patients with blunt renal trauma].” Hinyokika Kiyo
41(11): 855-859. PubMed
35. (1985). Article R351-9. http://www.legifrance.gouv.fr/
affichCodeArticle.do?idArticle=LEGIARTI000006749353&ci
dTexte=LEGITEXT000006073189.

23. Wah, T. M. and J. A. Spencer (2001). “The role of CT in the
management of adult urinary tract trauma.” Clin Radiol
56(4): 268-277. PubMed ; CrossRef
24. Palmer, J. M. and J. R. Drago (1981). “Ureteral avulsion from
non-penetrating trauma.” J Urol 125(1): 108-111. PubMed
25. Ashebu, S. D., M. H. Dahniya, et al. (2004). “Rupture of
the renal pelvis of a ureteropelvic junction hydronephrosis
after blunt abdominal trauma.” Australas Radiol 48(2):
256-258. PubMed ; CrossRef
26. Nunez, D., Jr., J. L. Becerra, et al. (1996). “Traumatic
occlusion of the renal artery: helical CT diagnosis.” AJR Am
J Roentgenol 167(3): 777-780. PubMed
27. Roy, C., C. Tuchmann, et al. (2001). “[Post-traumatic rupture
in ureteropelvic junction obstruction syndrome: two case
reports].” J Radiol 82(2): 171-173. PubMed

©2012 Digital Science Press, Inc.
UIJ / Vol 5 / Iss 5 / October / http://dx.doi.org/10.3834/uij.1944-5784.2012.10.12

http://www.urotodayinternationaljournal.com
ISSN 1944-5792 (print), ISSN 1944-5784 (online)

UIJ UroToday International Journal

®

Yeast Mannan Oligosaccharide Dietary Supplement In the
Treatment of Chronically Acute Urinary Tract Infections:
A Case Series
Clair Brown, Richard Katz, Michael McCulloch
Submitted April 24, 2012 - Accepted for Publication June 27, 2012

ABSTRACT
Urinary tract infections (UTIs) are the most common bacterial infection experienced by women. Approximately
50 to 60% of all women in the United States will be diagnosed with UTIs at least once in their lifetime. Many
of them develop recurrent infections; the frequency tends to increase with age. UTIs can be treated with
antimicrobial drugs, although not without complications. The treatment of community-acquired UTI is becoming
more complicated because of the increased incidence of multi-drug-resistant Escherichia coli, the most common
cause of UTI. In this case series, we provided SUPERMANNAN (250 mg of dried, dead autolyzed yeast per capsule)
to 9 women with acute and chronic UTI episodes. All patients were previously diagnosed with multiple episodes
of culture-positive urinary tract infections (UTIs), placed on empirical immediate antibiotic status, and given
open prescription orders by their urologists. Therapy consisted of an initial dose of 2 capsules, and then 2
additional capsules every 20 minutes for the next 2 hours, and then 2 capsules every 12 hours for the next 24
hours (total of 18 capsules in 24 hours). All women experienced UTI symptom relief within an hour and a lower
frequency of recurrence after therapy. Six subjects had no adverse effects, and 3 had minimal side effects (mild,
self-limiting urinary urgency without acute UTI attacks). These preliminary results suggest the oral ingestion of
mannan oligosaccharides for preventing or ameliorating bacterial UTIs is feasible, and it may provide symptom
relief from acute UTIs while reducing the frequency of subsequent episodes. These hypotheses should be tested
in follow-up, randomized trials.

BACKGROUND
Urinary tract infections (UTIs) are the most common bacterial
infection experienced by women, both pre-menopausal and
menopausal [16]. Approximately 50 to 60% of all women in
the United States will be diagnosed with UTIs at least once in
their lifetime [18,6]. Many of them develop recurrent infections
[1], and the frequency tends to be higher as women age.
UTIs can be treated with antimicrobial drugs, although not
without complications [10]. Treatment of community-acquired
UTI is becoming more complicated because of the increased
incidence of multi-drug-resistant Escherichia coli, which is the
most common cause of UTI [12].

Typically, therapy for healthy women with uncomplicated UTIs
includes antimicrobial agents (trimethoprim-sulfamethoxazole),
a quinolone, or nitrofurantoin. There are many limitations
to this approach, such as adverse effects from drugs and the
development of drug-resistance [15]. This approach is costly,
and the total cost of evaluation and treatment for all cases of
UTI in 2000 was 3.5 billion (USD) [14].
The increased prevalence of drug-resistant UTIs complicates the
management of these infections. With studies showing strong
evidence that the acquisition of these antibiotic-resistant strains
have food and animal origins, we expect the prevalence of

KEYWORDS: Yeast Mannan oligosaccharide, dietary supplement, acute urinary tract infections, urinary tract infection, acute, case series
CORRESPONDENCE: Michael McCulloch, LAc, MPH, PhD (Epidemiology), Independent, San Rafael, CA, United States (mm@
pinestreetfoundation.org)
CITATION: UroToday Int J. 2012 October;5(5):art 50. http://dx.doi.org/10.3834/uij.1944-5784.2012.10.09
©2012 Digital Science Press, Inc.
UIJ / Vol 5 / Iss 5 / October / http://dx.doi.org/10.3834/uij.1944-5784.2012.10.09

http://www.urotodayinternationaljournal.com
ISSN 1944-5792 (print), ISSN 1944-5784 (online)

Case Report
antibiotic-resistant strains causing UTIs to continue to increase
[12]. Of greater concern is that drug-resistant uropathogenic
E. coli associated with uncomplicated infections such as cystitis
are also becoming responsible for more severe infections,
such as pyelonephritis and bacteremia in hospitalized patients
[12]. Since UTIs are commonly experienced by women and
usually treated with antibiotics, this problem is not likely to be
controlled at the population level as long as antibiotics continue
to be used. Alternative and safer means for treating UTIs exist.
Cranberry
The development of non-antibiotic-based UTI treatment to
date has largely focused on products designed to decrease
urine pH, such as cranberry extracts [16]. However, a recent,
large, randomized controlled trial of cranberry vs placebo
in 319 women with UTIs failed to find any difference in the
incidence of UTIs over a 6-month period [3].
Probiotics
UTIs are also being treated with probiotics such as lactobacillus,
purportedly related to its effects in stimulating the production
of interleukin-10 (IL-10) and other immune-modulating factors
[9,2]. However, the evidence for efficacy of the various probiotics
against the bacteria causing UTIs is limited and contradictory,
and it is hampered by trials using different strains and dosing
schedules [13]; systematic reviews have failed to yield firm
conclusions supporting the clinical use of probiotics for the
prevention or treatment of UTIs [4]. Only a few limited strains
of probiotics have demonstrated antagonism against urinary
pathogens [7], and only vaginally implanted lactobacillus
has been shown in randomized trials to reliably reduce the
frequency of recurrent UTIs [17].
Mannans Versus Mannose and Synthetic Mannosides
The natural remedy proposed here to treat E. coli UTI is the
SUPERMANNAN brand of dried, dead autolyzed yeast, which
contains yeast mannan oligosaccharides (MOS). MOS produced
from Saccharomyces cerevisiae (Alltech and Nutriteck) and from
candida guilliermondii (Archer Daniels Midland) have been
used since 1991 as an animal feed additive. SUPERMANNAN is
not a probiotic.
Attempts have been made to block the attachment of
uropathogenic bacteria to bladder cells with soluble mannose
compounds (synthetic mannosides) [5]. However, this in vitro
binding inhibition has not led to a successful UTI therapy for
humans. The administration of D-mannose has also been claimed
to successfully treat UTI episodes [18]. Various mannosides
have been tested for binding to E. coli over the years, and the
observations are similar—binding in vitro, sometimes with a
much higher affinity than the naturally occurring hexose sugar

mannose, but no lasting palliative effect on acute UTI has been
demonstrated.
Biochemist Richard Katz discovered in 2005 that yeast mannan
oligosaccharides (MOS) is a natural intervention for UTIs
in humans, and he was granted US Patent 8 063 026 on this
discovery in 2011. Yeast mannan oligosaccharides have an
exceedingly complex and varied structure, arising from the
varied structure of the polysaccharides in the mannan of
yeast cell walls. Yeast mannan—the source of MOS in the
treatment used in this paper—bears a remarkable similarity
in biosynthetic origin and in chemical structure to the high
mannose glycosylation universally present in eukaryotic cells,
including the urinary tract epithelial cells to which E. coli can
attach, colonize, and infect. Yeast mannan, however, bears a
remarkable difference from the high mannose glycosylation of
ordinary glycoproteins in its relative size and complexity; chains
and side chains of mannose in yeast mannan are 1 and even 2
orders of magnitude longer; i.e., 100 or even 1 000 mannose units
in length [8]. E. coli infecting the bladder likely metabolizes these
complex mannosides, which are yeast mannan oligosaccharides
or MOS. The presence of this yeast cell-wall material likely
serves to opsonize the bacteria by attracting mannan-binding
lectin (MBL), a normal serum protein considered a part of
the lectin pathway of the innate immune system, leading to
opsonophagocytosis of the bacteria.

METHODS AND MATERIALS
Subjects
Subjects were family members and friends of the principal
investigators who suffered from both acute and chronic UTI
episodes and requested access to MOS. We reviewed records
of the principal investigators to obtain data for this report. All
women provided consent to have their data used (anonymously)
in this report.
All of the patients in our study had been previously diagnosed
with multiple episodes of culture-positive UTIs. Thus, they had
been placed on empirical, immediate antibiotic status and
given open prescription orders by their urologists. They were
women who wished to pursue alternate strategies of symptom
management; repeated antibiotic therapy, whether following
positive urine cultures or immediacy based on symptoms, was
no longer desirable.
This strategy for the management of community-based chronic
UTIs was supported by a randomized controlled trial (n = 309) in
which women aged 18 to 70 were randomized to 5 treatment
strategies: (1) empirical immediate antibiotics, (2) targeted
antibiotics based on symptom score, (3) antibiotics based on
dipstick tests, or (4) antibiotics after a positive urine analysis test.
In this high-quality study, women randomized to immediate
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Table 1. Summary of subjects taking SUPERMANN for acute UTI.
Subject ID

Age

How long ago I
started SUPERMANN

How long since
my last major UTI

Since beginning
SUPERMANN, the
number of UTIs I’ve had

Since starting SUPERMANN, the
number of episodes using
antibiotics

1

60s

6 years, 1 month

5 years, 1 month

1

0

2

20s

5 years, 1 month

4 years

2

0

3

50s

1 year, 7 months

3 months

2

1

4

50s

1 year, 11 months

6 months

1

0

5

20s

1 year, 4 months

3 months

2

1

6

40s

3 years

3 years

1

0

7

50s

4 years

4 years

1

0

8

60s

4 months

4 months

1

0

9
50s
1 month
1 month
1
1
Data as of February 2012. In most cases, UTI was confirmed as E. coli-related. In the 3 recurrent cases when mild UTI symptoms
were not confirmed with laboratory tests, and the patient was self-medicated with antibiotics and reported relief, this was listed
as a UTI episode.

antibiotics based on symptoms, and without urinalysis, had
a 37% shorter symptom duration. Furthermore, the authors
concluded that there was no evidence for routine midstream
urine analysis in the case management of these women [11].
Mannan Oligosaccharide Dosing Schedule
Subjects were provided with SUPERMANNAN (at least 250
mg of dried, dead autolyzed yeast per capsule; dried yeast is
around 40% cell-wall material). Dosing instructions for women
experiencing acute infection were: An initial dose of 2 capsules
with a glass of water, followed by 2 additional capsules every 20
minutes for the next 2 hours (a total of 14 capsules in 2 hours),
and then 2 capsules every 12 hours for the next 24 hours (a total
of 18 capsules in 24 hours). Subjects were asked to contact their
physicians if UTI symptoms did not improve within 5 hours after
beginning treatment, or if they decided to switch to antibiotic
therapy. Subjects were permitted to repeat another dosing
course of 14 capsules over a 2-hour period if they had initial
relief but symptoms returned over the following 4 days. We
also asked women to keep a written diary documenting the
time of occurrence, intensity, the duration of symptoms, and
the doses of MOS taken.
Safety Testing
We used the MEM Elution assay (Pacific BioLabs; Hercules,
CA) to test each raw material separately, and in combination,
to support the safety of their use for human consumption.
The MEM Elution assay uses Eagle’s Minimum Elution as the

extracting media and extraction conditions to test materials
according to actual use conditions. Extracts can be titrated to
yield a semi-quantitative measurement of cytotoxicity. After
preparation, the extracts are transferred onto a layer of cells
and incubated. Following incubation, the cells are examined
microscopically for malformation, degeneration, and lysis.
We looked at the range of laboratory testing methods available
and picked cytotoxicity testing with cultured mouse L929
cells—the “MEM Elution Assay”—as being perfectly suited to
toxicity testing. This test is highly sensitive for toxicity because
it applies test materials to animal tissue culture cells outside
of the context of the animal’s immune system (MEM Elution
Assay (ISO 10993-5: 1999(E)). We felt it appropriate to apply this
stringent level of safety testing. We tested each sample over a
100-fold concentration gradient.

RESULTS
Dosing Compliance and Side Effects
We initially acquired observations from 1 male and 1 female
who volunteered to take 1-gram quantities of MOS. The male
volunteer (aged late 50s) took approximately 1 gm of MOS
daily for 2 months, with no side effects. The female volunteer
(aged mid 60s) took approximately 4.5 gm of MOS over a
6-hour period on 1 occasion, and took approximately 4.5 gm
of MOS over a 6-hour period on another occasion, with no
side effects. In addition, 1 dog (age 5 years; 85 pounds) ate 0.4
grams of MOS daily for 2 weeks with no adverse side effects (his
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digestion improved).
Symptom Response
We next evaluated observations made from 9 females (aged
mid 20s to early 60s; 7 white, 1 African American, and 1 South
American) who have taken SUPERMANNAN (including Alltech
BioMOS and ADM CitriStim) during an acute UTI (Table 1). These
9 women have a history of recurrent UTI that was confirmed
and treated previously with antibiotics by their physicians.
The women kept a diary of symptoms and the number of
capsules ingested. All women suffered dysuria, frequent
urination, and hematuria. After taking approximately 0.8 grams
of MOS (0.20 grams every 20 minutes) during the first hour,
all 7 women experienced marked amelioration of symptoms.
They took approximately 0.6 gram of MOS (0.20 grams every 20
minutes) during the second hour and UTI symptoms abated; the
women could resume normal activities. The women reported
that they felt no side effects.
After taking SUPERMANNAN for an acute UTI attack and several
times when mild UTI symptoms recurred, 1 woman has not had
a UTI for 6 years. Another woman was having infrequent UTI
episodes after taking MOS the first time for an acute attack,
and she was tested for UTI during pregnancy and tested
negative. She had no urinary tract discomfort while pregnant.
One woman took BioMOS and CitriStim under the supervision
of her physician, who sent to the lab a clean sample for a urine
culture before the patient took the MOS (blood and white
blood cells in urine) and a urine culture 24 hours after patient
took MOS. The culture tested negative for any pathogen.

acute attack were related to E. coli or were irritations without
E. coli present. In some instances after an acute UTI episode, a
subject’s urine would test negative for bacteria, and still the
woman had some irritations in the urinary tract or the lower
abdomen. Two of the women have used MOS for the relief of
these mild symptoms, 2 other women did not get adequate relief
from MOS for these mild symptoms, and they abstained from
alcohol and caffeine or self-medicated with anti-inflammatory
drugs or antibiotics.
Overall, these data suggest SUPERMANNAN may provide an
alternative to antimicrobial therapy of acute UTI, and that
SUPERMANNAN may be a novel palliative for the treatment
and/or prevention of acute UTI. These hypotheses should be
tested in follow-up, randomized trials.
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