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ABSTRACT

Purpose: A retrospective analysis was done of long-term resulis of internal urethrotomy to

evaluate risk factors of stricture recurrence.

Materials and Methods: Followup studies were performed of 937 patients with urethral
strictures treated with internal urethrotomy. Of the patients 357 were treated at Mainz Univer-
sity between 1977 and 1989 (mean followup 4.6 vears) and 580 were treated at Bonn University
between 1974 and 1986 (mean followup 3.2 years).

Results: Strictures recurred in 96 of 357 (26.9%) and 260 of 580 (44.8%) patients, respectively.
Risk factors for recurrence were etiology (post-transurethral resection and inflammation), stric-
ture longer than 1 cm. and postoperative catheter drainage for longer than 3 days.

Conclusions: Urethroplasty should be considered in patients at high risk for stricture recur-
rence and with more than 1 treatment failure after urethrotomy.
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The natural history of urethral stricture usually begins
with a lesion of the urethral mucosa and infection followed by
a scar. Iatrogenic (so-called post-transurethral resection), in-
flammatory (particularly from long-term use of transurethral
catheters) and traumatic strictures, and those without a
known etiology (so-called idiopathic) are the main types of
urethral strictures in men. In contrast to the well-known
pathogenesis, the indications for varicus treatments are not
precisely defined possibly due to the lack of studies on long-
term followup of different operations. We report the long-term
results of internal urethrotomy for urethral strictures with re-
spect to location, etiology, length and other stricture parame-
ters to identify risk factors for an unfavorable outcome, Our
findings should help physicians to tailor treatment options in-
dividually according to the stricture characteristics, and define

the role of internal urethrotomy in the treatment of urethral
strictures,

PATIENTS AND METHOCDS

Of our patients with urethral strictures primary internal
urethrotomy was performed in 512 at Mainz University be-
tween 1977 and 1989 (group 1) and 696 at Bonn University
between 1974 and 1986 {(group 2). In 357 (73%) and 580 (83%)
patients, respectively, data on primary stricture characteris-
ties, treatment and followup visits were available by review-
ing the local computer data base and patient charts. Mean
followup was 4.6 years (range 9 menths to 16 years) in group
1 and 3.2 years (range 4 to 42 months) in group 2. Mean
patient age was 58 (range 14 to 84) and 55 (range 25 to 74)
years, respectively. Primary as well as recurrent strictures
were defined by urinary flow rates (peak flow less than 15 ml.
per second) and clinical symptoms. In group 2 data were
available on retrograde urethrography, which was performed
in all patients to determine location and length of the stric-
ture preoperatively and at the time of stricture recurrence,
defined as the need for re-treatment because of low urinary
flow rates {peak flow less than 15 ml. per second) and clinical
Symptoms.

Therapeutically, all patients underwent an identical endo-
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scopic procedure.! The urethral stricture was incised under
visicn to a urethral lumen of at least 24F at the 12 o'clock
position using a sharp cold knife attached to an endoscope
(outer diameter 20F). After urethrotomy an indwelling cath-
eter was left in place. Of 357 patients in group 1, 66 per-
formed clean intermittent catheterization as adjuvant treat-
ment for an average of 17 months.

The study combined 2 different patient cohorts at different
institutions using the same technique to compare treatment
regarding stricture recurrence rates in patients with identi-
cal etiologies, treatment complications and duration of post-
operative catheter drainage. Furthermore, diagnostic evalu-
ation during followup differed, and data on recurrence rates
regarding stricture length, location and followup interval
were available only for group 2. However, data on postoper-
ative adjuvant clean intermittent catheterization were avail-
able only in group 1. Thus, combination of the groups made it
possible to analyze treatment results retrospectively and
identify etiological risk factors for stricture recurrence in a
significant number of patients. Statements concerning the
influence of certain stricture characteristics, such as length,
locaticn and adjuvant treatment, on stricture recurrence
were available by subgroup analysis,

The 2-tailed Student t test was used to compare different.
patient cohorts. Differences were significant at p <0.05.

RESULTS

Recurrence rate and number of repeat procedures. Of 357
patients in group 1, 96 (26.9%) had a recurrent stricture after
primary urethrotomy: 57 (16.0%) underwent a second ureth-
rotomy and 39 (10.9%) required more than 2 urethrotomies
or open reconstructive urethroplasty for cure, The recurrence
rate in group 2 was 44.8% (260 of 580 patients) 201 (34.6%)
needed a second urethrotomy and 59 (10.2%) required mare
than 2 urethrotomies or urethroplasty. In both series approx-
imately 90% of patients were cured with up to 2 urethroto-
mies and followup of longer than 3 years (table 1).

Stricture length and location. Data on location and length
of strictures with regard to recurrence rates were available
only in group 2. Stricture length was analyzed by retrograde

1611



1612

TABLE 1. Recurrences after internal urethrotomy
No. Pts. (%)
Group 1 (357 pts.)

Group 2 (580 pts.}

No. vecurrences (No. ureth-

retomies):
None (1) 261 (73.1) 320 (55.2)
1{2) 57 (16.0) 201 (34.6)
More than 2 (more than 2} 39 (10.9) 59(10.2)
Success with up to 2 ureth- 318 (89.0) 521 (89.8)

rotomies

Mean followup was 4.6 years (range 9 months to 16 years) in group 1 and 3.2
years (range 6 to 72 months) in group 2.

urethrography. The recurrence rate was less (27.8%) for
strictures less than 1 em. compared to long (50.5%) or mul-
tiple (50.6%) strictures (table 2). Strictures were in the bul-
bar urethra in 52,6% of the cases and maultiple in 21.9%.
Penile strictures (28.6%) had the highest recurrence rates
(42.5%). Location did not significantly influence recurrence
rate. Bulbar strictures had the lowest recurrence rate
(34.3%) but this group alsc had the highest rate of short
strictures (62%).

Etiology. Data on etiology were available related to the
total number of patients in group 1 and to the total number
of strictures only in group 2. Strictures without a known
cause (so-called idiopathic) were found in 51% of patients
(group 1) and comprised 19% of strictures (group 2, table 3).
Post-transurethral resection strictures oceurred in 23 and
43%, inflammatory strictures (genital infection) in 8 and
22%, and strictures after long-term use of catheters in 11
and 13% of the cases, respectively, The rate of tranmatic
strictures in each series was low (7 and 3%, respectively).
Thus, the patient groups differed in etiology concerning the
high rates of post-transurethral resection and inflammatory
strictures in group 2 and the high rate of so-called idio-
pathic strictures in group 1. Group 2 allowed for subdivi-
sion of the idiopathic cases into those with congenital
{1.5% of all strictures)} and idiopathic {17.5%) strictures.

Of the patients (group 1) and strictures (group 2) without
known canse 80 and 81%, respectively, were cured by a single
internal urethrotomy. However, post-transurethral resection
and post-catheter strictures had recurrence rates of 36 and
44, and 35 and 44%, respectively, in groups 1 and 2 (table 3).
The time to recurrence was analyzed in subgroups of group 1,
and was longest in 36 patients with idiopathic strictures
(mean 35 months to recurrence) and 30 with post-
transurethral resection strictures (mean 18 manths to recur-
rence).

Length of followup was the most important parameter for
recurrence. A preliminary analysis in group 2 after 6 months
showed that only 5% of patients (28 of 580) had symptoms of
recurrence, compared to 44.8% (260) after a mean followup of
38 months. The complication rate was low in both groups (6.7
and 6.6% in groups 1 and 2, respectively), and complications
mainly were minor, such as bleeding and temporary fever

TABLE 2. Recurrence rate with respect o stricture length and
location in group 2 (798 strictures)
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TasLE 3. Etiology and recurrence rates of urethral strictures
treated with internal urethrotomy in groups 1 (357 patients) and

2 (580)
. No. Without No. With
Etiology No. (%) Recurrence (%) Recurrence (%)
Group 1:
Idiopathic 183 (61) 147 (80) 36 (20)
Post-transurethral 83 (23} 53 (64) 30 (36)
resection
Inflammatory 28 (8) 18 (64) 10 {36}
Past-catheter 40 (11) 26 (65) 14 {35}
Trauma 23 (D 17074 _81(26)
Totals 357 (100) 261 (73) 96 (27
Group 2:
Idiopathic 164 (19) 125 (81) 28 (19)
Post-transurethral 342 (43) 192 (56) 150 (44)
resection
Inflammatory 178 (22) 121 (68) 58 (32}
Post-catheter 102 (13} 57 (56) 45 (44)
Trauma 21 (3) 733 14 (67)
Totals 798 (100} 502 (63) 296 (37)

Deta are reported based on number {percent) of patients in group 1 and
strictures in group 2.

{table 4). Patient age did not influence the stricture recur-
rence rate.

Adjuvant treatment. Mean duration of postoperative trans-
urethral eatheter drainage in group 1 was 3.2 days, compared
to 5.5 days in group 2. Detailed analysis in group 2 showed
the lowest recurrence rates, with a postoperative catheter
drainage period of less than 3 days (table 5). A silicone Foley
catheter was used for 89.7% of the strictures. Clean intermit-
tent catheterization for dilation after primary internal ure-
throtomy was recommended in 84 unselected patients in
group 1, Of the 84 patients 66 performed clean intermittent
catheterization twice a month for a mean of 17 meonths (range
1 to 61), with a 12% recurrence rate (6 patients) compared to
27% for the entire group. However, the minor complication
rate (mainly bleeding} was 50% (33 of 66 patients).

DISCUSSION

We analyzed patients with urethral stricture primarily
treated with internal urethrotomy to evaluate risk factors for
recurrence depending on stricture characteristics. In the lit-
erature most studies of urethral stricture treatment only
inconsistently reported stricture characteristics, such as
length, location and etiology, and few presented long-term
results.2.3 Two groups of patients were analyzed in combina-
tion to compare treatment results among those with identical
etiologies who underwent identical procedures at different
institutions. The subgroup analysis of both groups made it
possible to report en various stricture and treatment charac-
teristics with regard to recurrence rates. Followup in both
groups was sufficient {mean 4.6 and 3.2 years in groups 1 and
2, respectively). Mean patient age was comparable, and all
strictures had not been treated previously. The primary in-
vestigations (urinary flow rate and retrograde urethrogra-
phy) were comparable in both groups, with defined treatment
success (no clinical symptoms and peak flow rate greater
than 15 ml. per second).

The overal! recurrence rate differed remarkably in both

Urethral No. Strictursgs  No. Recurrences % Btrictures
- Longer than
Stricture (%) (%)
1Cm,

Length {cm.): TaBLE 4. Complications of infernal urethrotomy
Less than 1 418(52.3) 116 (27.8) No. Pte. (%)

More than 1 206 {25.8) 104 (50.5)

Muliple 174(21.9) _BB (50.6) Group 1 (357 pts.) Group 2 (580 pts,)
Total No. cases 798 308 -

Location: Bleeding 12(3.4) 23 (4.0
Prostatic 45 (5.6) (46.6) 49 Fever 8(2:2) 6(1.0)
Membranous 105(13.2) (39.0) 56 Epididymitis 3(0.8) 6(1.0}
Bulbar 420 (52.6) (34.3) 62 Incontinence Ll 3(0.5)
Penile 228 128.6) (42.5) 33 ‘Totals 24 (6.7) 38(6.6)
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TaBLE 5. Recurrence rate with respect to postoperutive catheter
drainage in group 2 (798 strictures)

Days Poslop. oy % Recurrence Rate
Catheter Drainage No. Strictures (No. caserftotal)
1-3 255 34 187/255)
4-7 479 43 (205/47
More than 7 64 6h  (42/64)

Mean duration of postoperative catheter drainage waa 5.5 days. A silicone
catheter was used in 88.7% of cases.

groups (26.9% in group 1 versus 44.8% in group 2} due to the
differences in etiology. In group 1 more than half of the
patients had so-called idiopathic strictures, whereas post-
transurethral resection strictures dominated in group 2. Id-
iopathic strictures are a separate entity in which there is no
history of instrumentation or urethral discase.®-8 Whether
there are pathogenetic associations with idiopathic urethror-
rhagia in boys (posterior urethritis)”2® or conpenital stric-
tures® remains unknown.

The idiopathic stricture rate usually ranges from 20 to
40%, and the 51% rate in group 1 certainly was high. How-
ever, the recurrence rate in this subgroup was low in both
groups (20 and 19% in groups 1 and 2, respectively), com-
pared to that for post-transurethral resection strictures (36
and 44%, respectively). Thus, the difference in patients with
idiopathic strictures explains the overall difference in recur-
rence rates between the 2 groups.

In both groups approximately 10% of cases were not
treated successfully with repeated urethrotomies (table 1). A
second urethrotomy may be advisable because another 70%
of paticnis may be cured in the long term.¢ However, it is
agreed that every procedure causes a new scar,? and progres-
sive scarring in 10% of patients necessitates reconstructive
urethroplasty with excision of the lesion.

Our overall primary recurrence rate compares to those of
previous reports on internal urethrotomy, with success rates
of 66 to 90%.2.3.11.12 Reports with a high success rate often
did not give sufficient followup data.!? Analysis in our group
2 after 6 and 38 months demonstrated the importance of
longer followup.

Several characteristies seern to be correlated with recurrence
afler primary urethrotomy, including post-transurethral resec-
tion or inflammatory (after long-term catheterization or genital
infection), multiple and long strictures, with recurrence rates of
up to 50% (tables 2 and 3). The high recurrence rate in these
subgroups was correlated with a short interval to re-treatment
(average 18 months), whereas for example idiopathic strictures
showed low recurrence rates (20 and 19% in groups 1 and 2,
respectively), with a long interval to re-treatment (dverage 35
months). The location of the stricture did not influence outcome,
since the differences in recurrence rates are explained by the
different percentages of short strictures within the subgroups
{table 2). Among shert strictures those in the bulbar urethra
showed lower recurrence rates than, for example, those in the
penile urethra, which may be explained by the better vascular-
ization of the proximal urethra.'® Nonetheless, the process and
length of scarring certainly depend more on etiology than stric-
ture location,

Stormont et al compared internal urethrotomy with ure-
thral dilation by clean intermittent catheterization in 151
patients with bulbar strictures and they noted no differences
in treatment cuteome depending on stricture characteris-
tics.® They roported an approximately 18% complication rate
for internal urethrotomy (bleeding, urinary tract infection
and epididymitis), which was greater than that in our series
(6.7 and 6.6% in groups 1 and 2, respectively, table 4} but the
reported complications were minor and the differences were
explained by different group sizes. Generally, internal ure-
throtomy is a safe procedure with only minor complications,
usually in less than 10% of cases.?3.11-13 The external diam-
eter of the cystoscope sheath should not exceed 21F.
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Postoperative catheter drainage seems to influence re-
currence rate. Catheterization for less than 3 days postop-
eratively may lead to lower recurrence rates (table 5).
Hammarsten et al reported a decreased stricture rate from
17 to 4% when a suprapubic tube was used instead of a
transurethral catheter.! In a subgroup of nonselected pa-
tients (66 of 357 in group 1) clean intermittent catheter-
ization was performed to prevent recurrence as adjuvant
treatment for an average of 17 months. Only 12% of this
small group required re-treatment compared to 27% of the
entire group. Harriss et al reported an approximately 14%
recurrence rate in patients who performed intermittent
self-catheterization for longer than 12 months, compared
to 40% in those with only 6 months of catheterization.1®
Others also found long-term improvements in urinary flow
rates with clean intermittent catheterization performed
for longer than 1 year postoperatively.'® In a contrelled
study clean intermittent catheterization again was supe-
rior to no adjuvant treatment.!?

CONCLUSIONS

Internal urethrotomy is a safe first line treatment for ure-
thral strictures independent of etiology and location, with an
overzll primary success rate of 60 to 70%. Depending on
etiology, repeat internal urethrotomy will cure another 50 to
70% of the primary failures in the long term. More idiepathic
strictures are treated successfully than post-transurethral
resection or inflammatory strictures, Generally, it is advis-
able to avoid more than 2 internal urethrotomies in the
primary treatment of urethral strictures. Postoperative cath-
eter drainage for less than 3 days and clean intermittent
catheterization for longer than 1 year postoperatively seem
to result in a decreased recurrence rate. For patients with
more than 1 recurrence or strictures longer than 1 em., who
are at high risk for recurrence after internal urethrotomy,
surgical repair remains the treatment of choice. Clean inter-
mittent catheterization (dilation) should be considered in
older patients to avoid multiple operations.
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