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ABSTRACT
INTRODUCTION: The purpose of the study was to compare the accuracy of plain radiography, 2-dimensional (2D),
and 3-dimensional (3D) transrectal ultrasound (TRUS) in diagnosing the causes of acute dysuria, as confirmed by
urethroscopy or laboratory findings.
METHODS: Participants were 122 men with clinical presentation of acute dysuria who were previously known
to be healthy. Their mean age was 28 years (range, 17-49 years). All patients received a plain radiograph of
the urinary tract. A SonoAce X8 ultrasound system (Medison America Inc; Cypress, CA, USA) was used to obtain
both 2D and 3D TRUS. Voiding-related symptoms, cause of the dysuria, location, and morphology of the lesions
were recorded. The results of the plain radiograph, 2D TRUS, and 3D TRUS were compared with the results of
urethroscopy or laboratory findings to determine diagnostic accuracy.
RESULTS: Of the total 122 patients, 113 patients (92.6%) had calcular obstruction of the prostatic urethra;
7 patients (5.7%) had variants of severe urethritis; 2 patients (1.6%) had benign urethral polyps. In cases of
calcular obstruction, plain radiography revealed 76.7% of radiopaque stones, the 2D TRUS revealed 80.2% of
stones, and the 3D TRUS with high threshold revealed 99.1%. Both 2D TRUS and 3D TRUS with low-threshold
technique revealed the polyps and accurately defined their pattern and site. Three-dimensional TRUS descriptions
of inflammatory lesions and their effect on periurethral tissues were dissimilar from each other and suggestive of
different types.
CONCLUSION: Three-dimensional TRUS imaging may play an important role in the pretreatment evaluation of
acute dysuria that is caused by different impeding factors.

INTRODUCTION reliable voiding films are obtained, the procedure seems
Conventional contrast-enhanced imaging studies, including impractical for analysis of acute severe voiding symptoms [1-
retrograde urethrography and voiding cystourethrography, 3]. Magnetic resonance imaging (MRI) can provide anatomic
have long been used to demonstrate urethral lesions. Because  details and the orientation of the urethral lesion [4]; however,
contrast radiological examination is always imperfect unless it is seldom used in urgent urologic situations.
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The appeal of sonography lies in the fact that it is noninvasive,
cost-effective, and easily adapted to routine office use. Many
previous reports have explained the role of conventional
2-dimensional transrectal ultrasound (2D TRUS) in the
demonstration of prostatic urethral lesions that impede proper
voiding. However, the 2D TRUS image contains many small
speckles (artifacts), so that the image parts and minute details
of anatomy are not definite [5,6]. There is ongoing need for
technical upgrade that is more precise than TRUS alone. In
particular, there is a need to find a diagnostic modality capable
of precise exploration of the prostatic urethra, which is the site
that is most responsible for acute dysuria [7-10].

Because of its multiplanar capability, interactive image
speckle removal, dynamic scale of enhancement, and three-
dimensional (3D) orientation of subtle lesions, 3D ultrasound
(3D US) provides better anatomical and pathological details
than conventional ultrasound [4,5]. 3D TRUS is well suited
for viewing the full range of the prostate gland and prostatic
urethra, because it can cover a wide range in 3 directions: X, Y,
and Z. Furthermore, the technology results in a standardized
display, which reduces the operator dependency and technical
difficulty of conventional 2D TRUS [11].

With 3D TRUS, the urethra can be visualized along its course,
which is best evaluated in sagittal plane. To reveal the detailed
anatomy of the prostatic urethra, the investigator obtains
the region of interest (ROI) active line along its anatomical
pathway, guided by the orthogonal planes. In this way, the
prostatic urethra and its ventral curvature can easily be viewed
at rest and during micturition [11].

3D TRUS is commonly used for guided prostate biopsy. Its value
in imaging conditions that abruptly impede the urethral lumen
in men is not well investigated. The purpose of the present
study was to compare the accuracy of plain radiography, 2D
TRUS, and 3D TRUS in diagnosing the causes of acute dysuria, as
confirmed by urethroscopy or laboratory findings.

METHODS

The study was a prospective evaluation of patients receiving
3 primary diagnostic procedures. The protocol was formally
approved by the local ethics committee; written informed
consent was waived because the investigations were part of
routine clinical testing.

Participants

The participants were 122 men with clinical presentation of
acute dysuria who were previously known to be healthy. Their
mean age was 28 years (range, 17-49 years). The patients were

referred from the emergency room to the outpatient Urology
Department, Azhar Faculty of Medicine, University Hospital,
Cairo, Egypt during September, 2009. Patients with previous
urinary symptoms, chronic micturition problems such as
isolated senile prostatic hyperplasia, chronic urethral stricture,
abnormally placed urethral meatus, phimosis, or urethral
diverticulum were excluded from the study.

Procedures

As part of routine clinical testing, all patients received a plain
radiograph of the urinary tract, urine analysis with culture
and sensitivity, estimation of random blood sugar, and renal
function analysis. Estimation of postvoid residual urine (PVR)
was measured via transabdominal US.

Each patient underwent conventional 2D TRUS screening using
an endocavitary mechanical sweep probe (5-9 MHz), followed
by 3D TRUS volume acquisition. A SonoAce X8 ultrasound
system (Medison America Inc; Cypress, CA, USA) networked
to a personal computer installed with Medison Sonoview Pro
software: version 5.05.01 was used. The system is capable of
both conventional 2D and 3D US assessment. The complete test
did not exceed 10 min for each patient.

The urinary bladder and entire prostate was visualized for
every patient in a single 3D volume. Manipulations and
interpretations of volumes were made once they were stored.
Surface rendering along the anatomical location of the bladder
neck and the prostatic urethra was primarily performed for
each patient. Then, threshold factors and gamma correction
levels were adjusted according to the nature of the obstruction,
usually until the best views of the lesions were obtained.
Threshold factors were frequently obtained at high threshold
levels in cases with calcular lesions and low threshold levels to
visualize the prostatic urethra and periurethral regions in cases
with noncalcular lesions. When calcular obstruction was seen,
distal acoustic shadowing could be prevented by manipulating
the ROI.

Voiding-related symptoms such as dysuria, urinary frequency,
urge, painful pressure in the genital area, and suprapubic
discomfort were recorded for all patients. The results of the
plain radiograph, 2D TRUS, and 3D TRUS were compared with
the results of urethroscopy or laboratory findings to determine
diagnostic accuracy. The number of patients correctly diagnosed
by each method were tabled and described.

RESULTS

Table 1 contains the results of the voiding-related symptoms
and signs demonstrated by all participants. Four patients
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Table 1. Results of the Voiding-Related Symptoms and developed urinary retention; 3 of these patients had urethral

Signs Demonstrated by all Participants (N = 122). calculi (2 with multiple stones) and 1 developed prostatic
doi: 10.3834/uij.1944-5784.2010.08.16t1 abscesses. One patient had diabetes mellitus.
Symptom or Sign n | %N Table 2 contains the location and morphologic characteristics
: of the lesions as demonstrated by the 3D-TRUS examination for
Dysuria and frequency 118 | 96.7 all patients. Of the total 122 patients, 113 patients (92.6%) had
Postvoid residual < 100 mL 113 |1 92.6 calcular obstruction of the prostatic urethra; 7 patients (5.7%)
Postvoid residual > 100 mL 5 | 41 had variants of severe urethritis: 5 of these patients had sexually
Urinary retention 1 33 transmitted urethritis, 1 had urinary tract tuberculosis, and 1
patient with diabetes mellitus had nonvenereal Escherichia
Initial hematuria 2 |16 coli (E.coli) urethritis; finally, 2 patients (1.6%) had benign
Fever 5 4.1 urethral polyps. Calcular location was described relative to the
Low back pain® 1 0.8 verumontanum (opposite, proximal, or distal). Approximately
Painful digital ination® p 08 62.5% of the stones were composed of calcium oxalate. Less
gital examination : i ;
commonly, some stones were mainly of urate and calcium
Fluctuation area in prostate® | 1 | 0.8 phosphate, according to the laboratory reports.
Purulent urethral discharge 7 5.7
Table 3 contains the number of patients that were accurately
Positive urine culture 7 |57 diagnosed by plain radiography, conventional 2D TRUS, and
Diabetes mellitus 1 0.8 3D TRUS, as confirmed by urethroscopy or laboratory findings.
In cases of calcular obstruction of the prostatic urethra, plain
aSymptom related to a single case with prostatic abscesses radiography revealed 76.7% of radiopaque stones, the 2D TRUS

Table 2. Location and Morphologic Characteristics of the Lesions Causing
Acute Dysuria, as Demonstrated by 3-Dimensional Transrectal Ultrasound for
all Patients (N = 122).  doi: 10.3834/uij.1944-5784.2010.08.16t2

Etiology 3D TRUS Features n %n

Calcular Location Proximal to verumontanum 26 22.4

(No. stones = 116) Opposite verumontanum 78 67.2

(n=113) Distal to verumontanum 12 10.3

Count Solitary 111 | 95.7

Multiple 5 4.4

Size <1cm 79 68.1

>1cm 37 31.9

Shape Pyramidal 9 77.6

Ovoid 96 82.8

Shapeless 11 9.5

Surface Speculated 26 22.4

Smooth 20 77.6

Urethritis Venereal Thickened mucosal margins 5 71.4

(n=117) Extension into seminal ducts 4 57.1

Multiple periurethral cavities 1 14.3

Nonvenereal Thickened mucosal margins 2 14.3

Prominent verumontanum 2 28.6

Urethral polyp Polyps Well-defined 2 100
(n=2) Pedunculated
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Table 3. The Number of Patients Accurately Diagnosed by Plain Radiography,
Conventional 2D TRUS, and 3D TRUS, as Confirmed by Urethroscopy or

Laboratory Findings (n = 116; N = 122)..

doi: 10.3834/uij.1944-5784.2010.08.16t3

Type of Test Calular | o | Urethral Polyps | o, | Urethrits |
Plain radiography 89 76.7

2D TRUS = voiding 93 80.2 100 12 14.3
3D TRUS = voiding 115 99.1 100 7 100
Urethroscopy 116 100 100

20ne case associated with prostatic abcesses

revealed 80.2% of stones, and the 3D TRUS with high threshold
revealed 99.1% of stones. The 3D TRUS also helped to identify
the calcular location, count, alignment, shape, and dimensions
(Figure 1). The Magi-cut mode was useful for demonstrating
the alignment and shape of the stones within the prostatic
urethra for 3 cases (Figure 2).

Two patients had noncalcular etiologies of benign urethral
polyps. Both 2D TRUS and 3D TRUS with low threshold technique
showed the polyps and accurately defined their pattern and site.

One of the polyps was found high on the posterior surface of
the posterior urethra, very close to the bladder neck; the other
polyp originated about 2 cm from the vesicourethral junction.
3D TRUS descriptions were consistent with urethroscopy and
showed well-defined, narrow-pedicle structures with relatively
high marginal echo intensities and central cores of low echoes.
In addition, live 3D imaging during micturition revealed the
dynamic nature of these polyps; urge urethral obstruction was
seen during voiding (Figure 3). The pathological study revealed
that each polyp consisted of a fibrovascular core covered with a

Figure 1. High-Threshold 3D-TRUS Image in Coronal
Plane Showing Succession of Three Stones (arrows) in
Coronal Plane Within the Distal Portion of the Prostatic
Urethra.  doi: 10.3834/uij.1944-5784.2010.08.16f1

Abbreviation: PR, prostate

Figure 2. High-Threshold 3D-TRUS Image in Coronal
Plane Showing a Solitary, Large, Shapeless Stone (arrow)
Within the Limits of the Proximal Portion of the Prostatic
Urethra.  doi: 10.3834/uij.1944-5784.2010.08.16f2

URIN BLAD

PROSTAIE
.

Removal of unnecessary portion of the prostate by
Magi-cut mode (dashed lines) revealed the longitudinal
alignment of the stone.

Abbreviation: URIN, urinary bladder.
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Figure 3. Low-Threshold 3D-TRUS Image Showing Solitary
Benign Pedunculated Urethral Polyp (arrow) Within the
Prostatic Urethra (arrowhead) During Micturition.

doi: 10.3834/uij.1944-5784.2010.08.16f3

Figure 5. Low-Threshold 3D-TRUS Image of the Prostate
Gland Showing the Prostatic Urethra (UR arrow)
With Thickened Fluffy Margins and Prominence of
Verumontanum (VER-arrow) Characteristic of Urethritis
from Escherichia coli. doi: 10.3834/uij.1944-5784.2010.08.165

The bladder neck is wide.
Abbreviations: BN, bladder neck; PR, prostate.

Abbreviations: BN, bladder neck; UR, urethra; VER,

verumontanum

Figure 4. Low-Threshold 3D-TRUS Image of the Prostate
Gland Showing the Prostatic Urethra (arrow) With
Thickened Fluffy Echogenic Margins and Extension
of Inflammation Into the Seminal Ducts (arrowheads)
Characteristic of Venereal Urethritis.

doi: 10.3834/uij.1944-5784.2010.08.16f4

Figure 6. Low-Threshold 3D-TRUS Image in Coronal
Plane Demonstrating Multiple Abscesses (stars) Involving
Nearly the Entire Prostatic Gland.

doi: 10.3834/uij.1944-5784.2010.08.16f6

PROSTA

Abbreviation: U-BLAD, urinary bladder
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double-layered, prostatic-type epithelium.

For the 7 patients with urethritis, 3D TRUS was a useful adjunct
to urine analysis and culture. Its low threshold factors exposed
diffuse thickening and increased echo-intensity of the urethral
mucosal line. Prominence and bright intensity of the prostatic
seminal ducts was considered a noteworthy feature in venereal
disease (Figure 4). Fluffy prominence of the verumontanum
was noticed in 2 patients and considered an indicator of severity
because these patients had more symptoms than others; 1
patient had E. coli (Figure 5) and the second had tuberculosis.
The most noteworthy observations for prostatic abscesses were
distortion of the anatomy of the prostate gland the presence
of multiple hypoechogenic areas of several sizes permeated by
hyperechogenic areas (Figure 6).

DISCUSSION

Patients were chosen for this study when they were in an
acute stage of dysuria in the emergency room. The purpose of
choosing these patients was to determine the best method for
early, accurate diagnosis. It was understood that there would
be some patients who would continue to have symptoms of
frequency and urgency as they passed into their daily life.
Some of the impeding etiologies in the present study are rarely
seen; however, it is important to be able to differentiate these
unusual cases from those with more common etiologies in
order to determine the best possible management.

3D TRUS had the highest percentage of accuracy among the
diagnostic approaches tested. Using the 3D TRUS test with
proper 3D factors provided the best spatial resolution to
demonstrate the prostatic urethra and the periurethral prostatic
parenchyma. The reasons for higher accuracy with 3D TRUS are:
(1) ithas the capacity to remove speckles and enhance the image,
resulting in disclosure of subtle lesions; these features eliminate
debate surrounding the poorer quality image of conventional
TRUS and sometimes eliminate the need for further diagnostic
tests; (2) it uses advanced image processing algorithms that
provide 3D measurements of stones, with identification of their
shapes and alignments. This diagnostic method has additional
benefits of being noninvasive, cost-effective, and easy to use. It
also provides immediate results.

Plain films of the abdomen and pelvis were used in all cases of
the present study, despite including radiolucent stones (21.2%);
this could have affected the outcome of the film imaging
method. On the whole, 3D TRUS imaging proved helpful for
calcular visualization, three-plane stone measurements, and
stone count (specifically when there were multiple stones
in the same patient). Thus, 3D TRUS provided information

that was a significant help in determining the management
protocol. Furthermore, the distal acoustic shadowing that
usually impedes visualization of calcular shape and alignment
in conventional ultrasound was not present.

The verumontanum was used as a landmark for localization
because it can be easily demonstrated by 3D TRUS. The
authors could not find previous reports that used this method
of localization. Nevertheless, they could not define specific
factors that provided sufficient evidence for persistence of
stones within the limits of the prostatic urethra. They believe
that the persistence may be due to either a solitary large stone,
speculated stone, or a succession of multiple small stones,
which might abort the micturition dynamics to forcibly push
them. The 3D TRUS method provided information that was
helpful in determining the management protocol. The authors’
results in large stone extraction are exceeding the success rates
of previous studies [12-14], and they believe that this may be
due to accurate description of the impeding stones through 3D
TRUS.

Benign fibroepithelial polyps of the posterior urethra caused
obstructive symptoms in 2 of the present patients. The rarity
of the disease is illustrated by the fact that only 37 cases have
been reported in 130 years, including all age groups and both
genders; most of these 37 cases were in the pediatric age group
and are believed to be of congenital origin [15]. At any one
time, the polyp might be in motion with the urine stream and
induce urethral blockage and painful micturition [15-19]. The
3D TRUS proved useful for live demonstration of the dynamic
nature of these polyps by showing urge urethral obstruction
during voiding. This observation was important for planning
management.

The diagnosis of male urethritis is mainly performed by
microbiological examination [20-23]. However, the authors
believe that knowledge of typical symptoms might help to
distinguish each type. Patients in the present study presented
with severe symptoms, such as moderate or profuse and cloudy
or purulent urethral discharge marked by severe dysuria.
Candida, gonorrhea, Mycobacterium tuberculosis and E. coli
were found. Sending material (eg, pus, urine, blood, and/
or a fragment of the prostate) to culture was important in
identifying the etiologic agent. The primary diagnosis was
confirmed by the laboratory investigation in the inflammatory
group of acute dysuria. However, specific features on the
3D TRUS images were dissimilar from other etiologies and
suggestive of each type. The present patients presented a
mean age comparable to that found in other literature [20-
26]. Nevertheless, the lower prevalence of E. coli observed in
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this series is not similar to the findings in previous literature
[20,21], indicating that E. coli is not the most prevalent bacteria
in Egyptian men with urethritis.

Although conventional imaging studies do not have a major
role in evaluation of urethral or periurethral inflammation
[23], 3D TRUS imaging provided information regarding the
orientation of the urethra and periurethral tissues, specifically
the degree of involvement of periurethral seminal ducts. This
information proved characteristic in cases caused by venereal
disease and helpful for proper management. It might also be
significant in prevention of infertility following such instances
[27,28].

Most published data about prostatic abscess are case reports,
and there is no standardization of the diagnostic and
therapeutic routine [29,30]. In the present collection, only
1 case was reported. The characteristics of this case suggest
that the diagnosis of prostatic abscess should be considered for
patients presenting with fever, severe back pain, and persistent
irritative voiding symptoms that are progressing to urinary
retention.

Not all cases with acute painful micturition are due to sudden-
onset urethral impediment; there are other chronic causes.
However, careful choice of imaging modality is important in
avoiding redundant or ill-advised reports. 3D TRUS imaging
has the potential to become a one-step diagnostic modality,
providing important morphologic measures in acute dysuria.
Moreover, it is noninvasive, less operator-dependant than some
other methods, and can store and transmit a large volume
of data. These features may be valuable to emergency room
personnel.

The present study has some limitations. First, because the
study was evaluated only once, interobserver and intraobserver
variability could not be observed. There may also have been
an order effect, because the tests were always conducted and
evaluated in the same order. Second, the authors studied a
sample of patients who met eligibility requirements; the
estimates of accuracy might have been biased by selection
methods. Third, it is not known if the differences in diagnostic
accuracy among the 3 evaluation methods were statistically
significant.

The present results show that 3D TRUS imaging may play an
important role in the pretreatment evaluation of acute dysuria
that is caused by different impeding factors. However, further
studies, preferably involving multiple centers, are needed to
confirm this conclusion.

Conflict of Interest: none declared.
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