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Strictures of the male urethra: how to perform and evaluate 

radiourethrography and sonourethrography to avoid mistakes 

Darja Babnik Peskar, Alenka Višnar Perovič 

Clinical Institute oj Radiology, University Medica/ Centre, Ljubljana, Slovenia 

Introduction. Precise evaluation of the urethral stricture localisation, length, depth and quality of wall 
changes are necessary far the selection of the optimal treatment to prevent recurrences. Decision far ure­
thral dilatation, interna] urethrotomy ar open surgery depends on urethroscopic, radiourethrographic-RUG, 

and recently, according to Me Anninch, niso sonourethrographic-SUG results. SUG adds infonnation about 
the depth and density of spongiofibrosis. Previously published findings of RUG /ength underesti111ation, 
compared to SUG and endoscopy, were responsible far inappropriate treatrnent and recurrences. In our arti­
c/e, we evaluate SUG as a new imaging method in the diagnosis of uretlzral strictures and treatment plan­
ning, and describe both imaging rnethods together with usual pitfalls in performance ar interpretation, pos­
sible reason far incorrect length measurements, and RUG length underestimation. 
Patients and methods. In the period of 20 months, we evaluated SUG compared to RUG and endoscopy 
in 51/130 rnales with suspected urethral strictures. 
Results. Compared to RUG, sonography was correct in 92 % radiographycally detected strictures. Length 
measurements by sonography were far 22 % shorter than radiographic lengths, which cou/d be explained by 
radiographic magnification, as it was proved with wire measure placed on penis. Considering radiographic 
magnification, we did not find irnportant differences in any measurement. Opposite to previously published 
RUG results compared to endoscopy and SUG, radiographic length underestimation was not found. 
Conclusion. The combination of both imaging methods provides optimal information about urethral stric­

ture anatomy. We cone/ude that published radiographic length underestirnation could be only a misinter­
pretation. We rea/ise how important it is to avoid performance mistakes, misinterpretation, wrong compar­
ison and wrong conc/usions far proper treatment planning. We advice to pe1form dynamic RUG according 
to Me Callum RW 
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Introduction 

Etiology, patohistology 

The urethral stricture is the result of inflam­

mation and trauma, and is suspected in the 

patients with obstructive symptoms, recur­

rent urinary tract infections, and in cases of 

inability to pass the catheter. Repeated instru­

mentation and treatment of recidives, in­

crease a risk for additional iatrogenic trauma 

with pressure necrosis and secondary inflam­

mation, with penetration into the submucosa 

and underlying corpus spongiosum, resulting 

in subepithelial microabscesses, thrombosis 

and fibrosis- the urethral scar. Inelastic scar 

shortens the circumference, reduces the ure­

thral lumen, and causes significant urodi­

namic effect.1,
2 

Treatment planning 

In the absence of exposure to infections or 

additional iatrogenic trauma, the recurrences 

of strictures after treatment are believed to be 

the consequence of inappropriate choice of 

treatment.1-5 

The localisation and length of stricture are 

decisional, however the depth and quality of 

periurethral changes must be included in the 

treatment planning.6-10 According to recent 

literature, urethral dilatation and interna! ure­

throtomy can be curative for short 1 cm long 

focal strictures, involving the epithelium 

alone or superficial spongiosum. For diffuse, 

longer and deeper strictures, reconstructive 

surgery is advised.1,11-14 As a first treatment 

choice, open surgery is indicated in severe 

urodynamically important strictures with 

deep spongiofibrosis or full-thickness-scar, 

for diffuse long stricture, in strictures, which 

extend into the membranous urethra. In 

penile region, tension free reanastomoses are 

limited to 2-3 cm long strictures10
,
12,15, and

longer are treated with full-thickness skin or 

free graft or flap urethroplasty. For strictures 
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close to the membranous urethra, posterior or 

transsphincter uretroplasty is necessary.11 

Imaging diagnosis of the urethral strictures 

The location and the length of stricture can be 

evaluated by urethroscopy or urethrography, 

and the depth from the appearance of the ure­

thra on contrast studies, the elasticity noted 

at urethroscopy and the depth and density of 

the fibrosis evidenced during sonourethro­

graphy.1,2,3,6-11 

Aim of the study 

Until recently, radiourethrography was a stan­

dard technique in diagnostic imaging of ure­

thral strictures in our department, where we 

perform 100 radiourethrographies per year. 

The earlier described sonourethrographic 

advantages without radiation risks were the 

reasons for the application of sonourethrogra­

phy together with radiourethrograpy to gain 

information about: 

l. Sonouretrography as a new imaging tech­

nique in urethral strictures;

2. Radiographic length underestimation com­

pared to sonography - the possible reason

for inappropriate treatment decision found

in previously published studies, or confir­

mation of our prediction that the length

underestimation could be only interpreta­

tional mistake.

Patients and methods 

In the period of 20 months, we performed 

subsequent radiourethrography (RUG) and 

sonourethrography (SUG) in 51/130 males 

(age 21-79 years, mean 52.7) with clinically 

suspected urethral strictures, according to the 

urodynamic studies, endoscopy, or in cases of 

inability to pass a catheter. The selection of 

patients for both subsequent imaging meth­

ods during the same visit was accidental, de-
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pending on the availability of technical facili­

ties, tirne, and radiologists. 

First, we performed RUG, than SUG with­

out complete disclosure of the results, and we 

finished both imaging methods with a radi­

ographic film of voiding to avoid two installa­

tions of balloon catheter or a clamp. 

D y n a m i  c RUG 1,2,11 , with retrograde 

contrast application under fluoroscopy and 

voiding as an integral part of the study was 

performed on a Siemens Siregraph D-2 by the 

radiologist with the assistance of the radiog­

rapher. Adequate contrast application with­

out additional trauma provides constant visu­

alisation of the posterior urethra, the mem­

branous part, bulbar conus and also sec­

ondary softer strictures in the presence of pri­

mary harder one. Sufficiently oblique posi­

tion is necessary to avoid the superposition 

and not to overlook bulbar strictures (Figure 

1,2,3). We slightly modified standard RUG. 

We did not make AP film. We prefer two dif­

ferent oblique films usually with different 

quantity of contrast application for better 

length measurements and delineation of soft­

er secondary strictures (Figure 3). 

The duration of radiourethrography with 

the aseptic installation of devices for contrast 

application, hence without voiding, was 

approximate 20 minutes with the varying 

voiding tirne. 

The whole urethra delineation is diagnosti­

cally important for recognition of ali strictures 

and their precise localisation. Measurements 

are rnade from the films, and other observa­

tions are detected also during fluoroscopy. 

Such measurements and technical mistakes 

may be re-checked from the films also later. 

In length measurements, we included 

tapering on both sides, "conning-down", and 

not only the length of a tight stricture. The 

degree of stricture was determined from ante­

roposterior diameter of the strictured area 

compared to the normal luminal diameter 

(Figure 1,3).The strictures were classified by 

Devine as: mild- less than a third, moderate-a 

third to half, and severe - more than half of 

the lumen reduction. 

For objectivation of radiographic magnifi­

cation in our study, we placed Lunderquist 

wire vessel measures or metal wires on penis 

in 7 patients, and analysed 10 different mea-

G 

Figure l. Radiographic urethrography(RUG)- evaluation of the stricture and measurements; a) Less contrast appli­
cation, b) More contrast application, c) During voiding. B-bulbar stricture, L2-the length of the whole stricture, Ll­

the length of a tight stricture, 01-normal diameter, 02- reduced lumen, m- suspected meatal stricture. 

Radio/ Onco/ 2000; 34(2): 175-84. 
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Figure 2. Radiographic urethrography (RUG); a,b) Correct oblique position, c) AP position with superposition of 

bulbar urethra. B-bulbar stricture, ž-wire rneasure. 

Q 

Figure 3. Radiographic urethrograpl1y(RUG); a) Less contrast application, b)More contrast application. L2-the length 

of the whole stricture, Ll-the lengtl1 of a tigth stricture, SS- secondary soft stric ture, b-baloon of the urethral catheter. 

Radio/ Onco/ 2000; 34(2): 175-84. 
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Figure 4. Evaluation of the stricture; a) Sonographic urethrography(SUG)-transducer position b) The length and 

diameter, c-d) Ventral(v) and dorsal(d) spongious changes and expansion outside spongiosum. L2-The length of the 

whole stricture, Ll- the length of a tigth stricture, D1- normal diameter, D2-reduced diameter. 

surements, which varied depending on pati­

ents' constitutions and different oblique posi­

tions (Figure 2). 

Sonourethrography, according to Me Anni­

nch, which was slightly modified from the 

first report in 1988, was performed by sonolo­

gyst with the assistance of radiologist on Sie­

mens Sonoline Sl-400 and Toshiba SSA-270 A 

with 7.5 MHz linear probe placed ventrally on 

penis. Transcrotally and for perineal appro­

ach, we used also convex 3.75 MHz probe. 

Multiple transverse and longitudinal mea­

surements with electronic caliper were made 

(Figure 4) during constant adequate applica­

tion of saline solution, but avoiding too much 

transducer compression. In selected patients, 

additional application of sonographic con­

trast Levovist was used for better delineation 

(Figure 5,6). The duration of sonography, 

when devices for contrast application were 

already installed at radiourethrography, ran-

ged from 20 to 40 minutes. The evaluations of 

a stricture presence, number location and 

measurements were made by the sonologyst. 

Normally, 20 ml of saline solution was suf­

ficient, sometimes requiring up to 40 ml. In 

selected patients, we used also 4 ml of sono­

graphic contrast Levovist. 

Measurements and technical mistakes are 

usually performer-dependant, sometimes 

impossible to detect and correct later. 

Descriptive analyses and Wilcoxon non­

parametric test were made in SPSS program 

for Windows. 

Results 

Six patients had normal urethra diagnosed by 

both imaging techniques, and others had 70 

strictures by RUG and 59 by SUG. Ten sepa­

rated strictures by RUG were considered as 5 

Rndiol Oncol 2000; 34(2): 175-84. 
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Figure 5. Sonographie urethrography(SUG)- longitudi­

nal and tranversal seans; a) Applieation of saline solu­

tion, b) Applieation of sonographie eontrast Levovist. U­

urethral lumen, PD-dorsal periurethral fibrosis, KT-eor­

pus eavernosus. 

strictures by SUG, and were measured 
together in the same or separated anatomical 
region, and caused differences in number and 
site of strictures. Sonography really missed 6 
strictures; 5 meatal and one penile (Figure 7). 

In contrast to previous reports, the radi­
ogaphical lengths were 22 % longer than sono­
graphical (Figure 8), and we did not find any 
significant differences neither in the lumen 

reduction (Figure 9) nor in Devine classifica­
tion (Figure 10). 

Radiographic magnification present in ali 
measurements was proved by wire measure­

ments (25 %). 

Valuable additional sonographic evalua­
tions were direct delineation and measure-

Radiol Oncol 2000; 34(2): 175-84. 

Figure 6. Sonographie urethrography-measurements 

of strietures; a) Longitudinal sean, b) Transverse 

seans. L2-the whole length, Ll-the length of a tigth 

strieture, DI-normal diameter, D2-redueed diameter. 
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Figure 7. The loeation of strietures found by sonogra­

phy (SUG) and radiography(RUG). B-bulbar, PB­

penobulbar, P-penile, m-meatal, n-navieular, eP-entire 

penile, normal. 

ments of the depth of spongiofibrosis ob­

served ventrally deeper in 55. 7 % of stric ture s 

(Figure 4cd,5,11), and suspected outside 
spongiosum expansion in 31 %. 



Babnik Peskar D et ni./ Strictures of the 111a/e ure/hm 181 

25 

20 

"j 10 

1111111 1 � G 

5 

o 

mm L 1 L2 

15% 22% 

Figure 8. Mean Jength of strictures found by sonogra­

phy (SUG) and radiography (RUG). The percent of 

radiographic magnification. Ll-the length of a tigth 

stricture, L2-the entire stricture length. 
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Figure 9. Mean normal urethral lumen (01) and 

reduced lumen (02) found by sonography (SUG) and 
radiography (RUG). The percent of radiographic rnag ­

nification. 
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Figure 10. Devine classification of urethral strictures 

by radiography (RUG), sonography (SUG), and 

endoscopy (endosc.). 

Treatment decision, based on clinical sym­

ptoms, imaging, surgeon routine and experi­

ences, differed from the proposed by our 

imaging technique in 82 %; internal urethroto­

my was made instead of reconstructive 

surgery and observed recurrence was 62 %. 

Discussion 

Until recently, the purpose of urethrography 

was to delineate the primary stricture and to 

describe the length of a tight stenosis. Such 

incorrect measurements could be the reason 

far published radiographic underestimation 

compared to sonography. Especially when ra­

diourethrography is statically perfarmed 

(without fluoroscopy) or modified voiding 

against Zipser clamp is evaluated, as it is obvi­

ous from previous reports, only a tight stric­

ture is measured. We avoid static urethrogra­

phy, which may contribute to the underesti­

mation of length and grade and, consequently, 

also to inappropriate treatment decisions.7,
11 

In static urethrography, the membranous 

urethra is not usually visualised, and only the 

primary stricture is recognised. In a signifi­

cant number of patients, secondary soft scars 

proximal to the primary stricture cannot be 

diagnosed in the fully distended urethra, 

because of paradoxical dilatation at urethrog­

raphy or during voiding.11 Consequently,

such an improper comparison of two differ­

ent lengths, the radiographic length of a tight 

stricture only without tapering on both sides 

and the sonographically directly visible entire 

length of wall changes, is therefare a miscon­

ception, leading to wrong conclusions (Figure 

12). In such improper comparisons, we also 

faund similar radiographic length underesti­

mation in our patients, as mentioned in pre­

vious reports. SUG lengths in such wrong 

comparisons were far 78 % longer than RUG. 

By correct dynamic urethrography with 

voiding, we evaluated the whole stricture 

involvement and by accurate localisation of 

the membranous urethra also proximal stric­

tures. Elongated, narrowed, irregular or 

asymmetric bulbar conus with presence of 

primary bulbar stricture (Figure 13), repre­

sents its extension to membranous part and 

indicates transsphincter urethroplasty.11 Pro­

per oblique patient's position, proper contrast 

application during exposure, voiding and cor-

Radiol Oncol 2000; 34(2): 175-84. 
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Figure 11. Sonographic urethrography-measurements of the periurethral changes ventrally (PV), and dorsally (PD). 

Figure 12. Radiographic and sonographic appearance 

of the same stricture. (Different degree of photograph­

ic magnification - direct length comparison is impossi­

ble). Ll-the length of a tigth stricture, L2-the whole 

length of the stricture. 

rect measurement of the stricture length, the 

tight stricture with "conning down" segment 

which illustrates its involvement in the scar, 

contribute to better evaluation of the stricture 

as well as better treatment outcome. At the 

same tirne, we can observe primary hard 

Radio/ Onco/ 2000; 34(2): 175-84. 

stricture with obstructive symptoms, and sec­

ondary softer ones without symptoms of out­

let obstruction. The latter could contract and 

produce obstruction after surgical treatment 

of primary stricture alone.1,11 

Our prediction that previously published 

radiographic length underestimation could be 

only interpretation mistake is proved by our 

results. RUG magnification affects equally 

measurements of urethral lumen diameter at 

normal and reduced sites of the same patient, 

and was present in wire measurements. 

Until recently, the majority (95 %) of stric­

tures were treated with one or more urethro­

tomies, either blindly (Otis method) in stric­

tures with wide calibre, or under direct vision 

(Sachse method). Reported recurrences after 

urethrotomy were from 15 % up to 75 % or 

even 92 % in selected patients.4,12,13,14 

According to the findings of a significant 

trend for radiographic length underestima­

tion, the reported additional or better sono-
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Figure 13. Evaluation of bul bar stricture (B) with suspected extension to membranous part (M) near prostatic por­

tion (P) by radiography (a,b,c) and sonography. 

graphic evaluations of urethral strictures 

compared to radiourethrography, changed 

urethrotomy to reconstructive surgery in 16%. 

According to other recent reports on sonogra­

phy, the treatment changed, too: 33% of stric­

tures were treated by urethrotomy and 63% by 

reconstructive surgery. In other reports, the 

reconstructive surgery was also changed after 

sonourethrography in 37 %'15 of bulbar stric­

tures with radiourethrographic intermedia te 

length; graft or flap urethroplasty was made 

instead of end-to end reconstruction. 

Adding sonographic evaluation of the 

stricture length, lumen reduction and classifi­

cation to radiourethrography there was no 

need to change treatment to more reconstruc­

tive surgery in our study. According to recent 

literature, the majority had been already indi­

cated by radiographic results, based on our 

perfonnance, described measurements, and 

interpretations. Different surgeons' decisions 

were the result of their experience and doc­

trine and is not based entirely on our imaging 

evalua tions. 

Rndiof Onco/ 2000; 34(2): 175-84. 
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Considering mean 22 % radiographic mag­

nifica tion and longer strictures found by 

RUG, that are contradictory to the published 

results, the study did not demonstrate any 

difference in measurements. 

We can conclude that in everyday routine 

RUG is still the method of choice. We propose 

dynamic RUG by Me Callum. Radiation-free 

SUG is valuable additional method with 

direct visualisation of the depth and quality 

of spongious changes. Sonography, detecting 

92 % of the strictures, may replace RUG, but 

in view of the sonologists-dependant mis­

takes, the combination of both imaging meth­

ods is optimal. 
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