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Comparative study between Amplatz renal dilator vs visual internal
urethrotomy (cold knife) for the treatment of male urethral stricture
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ABSTRACT
Aim: The study aimed to assess and compare urethral stricture (US) management outcomes, efficiency,
and complications, treated by either Amplatz renal dilator or visual internal urethrotomy (VIU).
Patients and methods: This prospective comparative study was carried out on 88 male patients with
stricture urethra. All patients have performed a physical examination, ascending and micturition ure-
thrography, urodynamic, and pelvic ultrasound. The patients were randomized divided into group 1
(Amplatz group) 44 patients treated with Amplatz dilator, and group 2 (VIU group) 44 patients treated
with a cold knife. Patients were followed up at 15days,3,6, and 12months after the procedure.
Result: The mean age was 41.2 (22–73) years. The mean stricture length in group 1 and group 2 was
1.01 ± 0.40 and 1.04±0.30, respectively (p¼ 0.421). The average IPSS score at baseline for group 1 and
group 2 was 21.2 and 21.9 points, respectively. During the 12 months follow-up, IPSS improved, with
average scores of 16.1 and 17.3 for group 1 and group 2, respectively (p> 0.05). The mean values of
(Q max) between group 1 and group 2 at baseline, day 15, day 90 and 180days showed no significant
difference but at 12months, (Q max) showed a higher significant difference in group 1 than group 2
(p¼ 0.003). The post-void residual (PVR) displayed a significant decline in both groups from baseline.
After 1 year, PVR showed that group 2 was a little higher than group 1 (no significance) compared to
baseline The procedures were found effective without recurrence in all patients (both groups) during
the 12 months (Q max > 15m/s). However, group 2 reported (11.4%) intra-operative bleeding, and
(6.8%) extravasations.
Conclusion: The guided urethral dilation and internal urethrotomy are safe, short time procedures,
and offer satisfactory results with the advance to VIUD in Qmax at 12months. No recurrence was
documented in both groups after 12 months. VIU reported 18% intraoperative complication.
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Introduction

Urethral stricture in males is one of the most reported uro-
logic problems and considered to be the greatest challeng-
ing urological condition to cure perfectly [1]. Urethral
stricture disease is defined as a constriction and narrowing
affecting the urethral lumen. The pathological development
of urethral stricture disease refers to the fibrosis and scarring
that disturb the urethral mucosa or the enveloped spon-
giosal erectile tissue of the corpus spongiosum [2].
Numerous insults stimulate fibroblastic damage to the
urethra. These involve inflammatory factors, infections, and
traumatic causes like iatrogenic injury or fracture of the pel-
vis [3]. Management of urethral strictures is composite and
strongly related to the location, length of fibrosis, scare
depth, and nature of the stricture [4,5]. Less invasive techni-
ques like optical urethrotomy, stenting, or dilation remain
the first-line treatment option in most of the patients [6].

Visual internal urethrotomy (VIU) by either incision or
ablation is the most often performed operations for urethral
stricture, as it is quick, straightforward to perform, and is
accompanied by a short time for recovery [7]. Direct vision
internal urethrotomy (DVIU) by applying a cold – knife

incision (splitting) of the stenotic segment of the urethra was
first performed by Sachse [8] in 1974.

Urethral dilatation has been carried out with a rigid metal
dilator like Van Buren and Beniquet dilators [9]. This procedure is
performed for dilatation post-urethroplasty and post VIU with
limited urethral strictures. It is a short time procedure, no deep
anesthesia needed and performed in the outpatient clinic. Since
this procedure is achieved in a blind technique, possible compli-
cations may occur during the technique include bleeding, ureth-
ral perforation with extravasation, and false passage [9].

The study aims to assess and compare the outcomes and
success of urethral stricture management using Amplatz renal
dilator directed by guidewire versus conventional cold-knife VIU
technique to find out if Amplatz dilatation procedure could be
the initial approach to the patients with short stricture and
therefore, the current study might be the premier comparative
study on this matter in male urethral stricture.

Patients and methods

This prospective study was enrolled on 88 male patients,
aged 18–80 years with established urethral strictures in the
urology clinic from March 2016 to December 2019.
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The study was approved by the scientific committee of
the hospital, and Informed consent was signed from all par-
ticipants after clearing up the steps and the consequences of
the procedures. Patients were randomized via computer-cre-
ated random figure into two groups in group 1 (Amplatz
group) 44 patients; the patients performed urethral dilator
with Amplatz dilator. In group 2 (Cold knife group) 44
patients, Sachse cold knife was performed for visual internal
urethrotomy.

Inclusion criteria were the manifestation of obstructive
symptoms, weak uroflowmetry (Q Max < 15ml/s) augmented
by the pattern of uroflowmetry in stricture urethra (Plateau
flow) (Figures 1 and 2) (length of segment strictures
<1.5 cm) on retrograde urethrography (RGU) and micturating
cystourethrography (Figure 3). Exclusion criteria were recur-
rent strictures, multiple or malignant strictures, patients with
active urinary tract infection, and young patients <18 years.

All cases were evaluated by full medical history and clin-
ical examination, complete blood picture, urine analysis and
culture test, serum renal function, uroflowmetry study, retro-
grade, and micturition cystourethrography. Any Urinary tract

infection was vigorously treated before the operation with
appropriate antibiotics. The operation was achieved under
spinal anesthesia in the lithotomy position. Parental
Antibiotic (3rd generation cephalosporin, 1 gm/12 h) was
started before the operation and continued for the following
3 days and kept on oral (Ciprofloxacin, 500mg) for an add-
itional 5 days. Diagnostic cystourethroscopy was initially
introduced using 19 F sheath and 0� telescope to assess the
urethra and the stricture.

Amplatz dilator process. Once the stricture is sited, a 5 (F)
ureteral catheter is passed through the stricture and progres-
sive to the bladder (Figure 4). A 0.038-inch firm guidewire is
inserted through the ureteral catheter and the catheter is
pulled out. Amplatz dilators used for sequential urethral dila-
tation starting from 10 F to 26 F over 8 F stylet as in (PCNL)
percutaneous renal surgical operation and it is advanced to
the bladder by rotation. Subsequently to dilatation, an 18 F
silicon Foley catheter is inserted over the guidewire and
removed on day 5 postoperative.

Figure 1. Obstructed uroflowmetry- (plateau flow) (stricture urethtra).
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The cold knife process. The Sachse Urethrotome used with
a 21 F sheath and 0� telescopic lens. It was progressed into
the urethra lumen with lubrication till the stricture location
and the knife should be withdrawn. A 5 F guide wire pushed
through the sideway channel to direct the urethrotome.
Splitting the stricture with the cold Knife at 12’o clock in a
backward direction and repeat the process until the fibrosis
was sufficiently incised. The process was accomplished by
diagnostic cystoscopy and an 18 F Foley catheter is left
for 5 days.

Statistics
Statistical analysis was performed with IBMVR SPSSVR (SPSS Inc.,
IBM Corporation, NY, USA) Statistics Version 25 for Windows.
The normal distribution of data (Shapiro–Wilk’s test) was
assessed. The parametric data were expressed as mean-
± standard deviation while non-parametric data expressed as
frequency and percent. Also, an independent t-test was used
to compare the parametric data when fitting, while the fisher
exact and (v2) tests were performed for the comparison of
the non-parametric data. All p-value <0.05 was considered
as significant.

Result

A total of 88 male patients with urethral stricture were eval-
uated. The mean age was 41.2 (22–73) years, (median 39 y).
The median stricture length was 0.9 cm (0.5–1.5). Patient
characteristics and intraoperative data are summarized in
(Table 1). At baseline (before treatment), IPSS was evaluated
and the average score for group 1 and group 2 was 21.2 and
21.9 points, respectively. Immediately after treatment,
although, group 1 obtained 19.9 points while group 2
obtained 18.9, no statistically significant difference was
reported between the groups (p> 0.05). During the 12
months follow-up, IPSS was also evaluated and reported
improvement, with average scores of 16.1 and 17.3 points
for group 1 and group 2, respectively with no statistically sig-
nificant difference between the groups (p> 0.05).

The etiology and sites of the strictures of both groups
were shown in (Table 1). It was determined that the 2
groups were similar concerning age distribution, cause of
stricture, and location of the stricture.

The Q max was compared between group 1 and group 2
pre-operative (baseline) and at 15 days, 3months, 6months,
and 12months post-operative (Figure 5). At baseline, at day

Figure 2. Normal uroflowmetry.
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15, 3months, and 6months there was no significant differ-
ence between the mean values of (Q max) and results were
comparable. At 12months, the man (Q max) in group 1
showed a statistically higher significant difference between
compared to group 1 (p¼ 0.003) (Table 2).

Changes in Q max were reported high value in group 1:
after 15 days a strong increase (p¼ 0.001) concerning base-
line (before the procedure) and after 3months an insignifi-
cant decline (p> 0.05) were observed concerning (15 days’
measure), but still, significantly higher than (baseline)
(p¼ 0.002). After 6months, a further insignificant decline
occurred (p> 0.05) from (3months) but still higher than
baseline, without statistical significance (p> 0.05). At
12months, a more insignificant decline occurred (p> 0.05)
from (6months) but still higher than baseline, without

statistical significance (p> 0.05). Q max for group 2 exposed
comparable changes as in group 1, both as in pattern and
significance (Figure 5).

In Group 1 (Amplatz), the mean operative time (from
diagnostic cystoscopy till the end and urethral catheter) was
18.8min (range 15–35min), The mean postoperative hospital
stay was 18.5 h (range 12–24). All procedures were per-
formed perfectly and quickly. No false passage or extravasa-
tion was recorded during the operation, but only mild
hematuria observed in 7 patients (15.9%). After the oper-
ation, no major complications were recorded. In group 2, VIU
was performed effectively in all cases selected under it, the
mean operative time was 11.44min (range 9–20min), the
mean postoperative hospital stay was 22 h (range 18–36 h).
Five patients (11.4%) developed intra-operative bleeding
which was treated by effective perineal compression. 3
patients (6.8%) had fluid extravasations in the perineum and
treated conservatively. The procedures were found effective
without recurrence in all patients (both groups) during the
12 months (Q max > 15m/s).

Group 1 displays the significance of changes in PVR. The
high baseline PVR showed a sharp decline at 15 days after
surgery (p< 0.001) and more decline through the next
3months (insignificant, p> 0.05), approaching a level signifi-
cantly less than baseline (p< 0.001).

Nevertheless, at 6months, a statistically insignificant
increase displayed (p> 0.05) but lesser than baseline
(p< 0.001). Finally, at (12months), a slight insignificant
increase occurred (p> 0.05) from (6months) but still lesser
than baseline (p< 0.00). The changes in the measures of PVR
in (group 2) were similar to those observed in (group 1)
(Table 2). After 15 days, there was a significant decrease in
PVR from the baseline (p< 0.001). At 180 days, PVR of (group
2) was insignificantly lower than (group 1) (p> 0.05). After
1 year of observation, PVR showed that group 2 was a little
higher than group 1 (no significance) compared to baseline.

Discussion

Urethral stricture (US) is considered one of the greatest con-
fronting diseases in urology [10]. Various modalities of treat-
ment have been reported regarding the site, stricture length,
the thickness of fibrotic tissue involved, selection of cases,
and experience of the urologist [11].

Direct Optical internal urethrotomy (DVIU) is unitary of
the preferable modalities of management in numerous cases
with stricture because of being an easy routine, less expen-
sive and could be repeated safely [12]. Surveys have reported
that DVIU provides success rates (33%–89%) and recurrence
rates (39%–76%) [13]. It has been documented that success
rates with urethral dilatation procedure and using the laser
in urethrotomy are almost 60% and 70%, respectively [14].

There have been several trials to document which surgical
procedure is the most healing and effective in the treatment of
(US) in men, but clinical records are inadequate [15]. There are
limited, prospective, randomized studies comparing the success
of dilatation versus (DVIU) as first-line management for (US).
Wong et al. [16] evaluated the outcomes of urethral dilatation

Figure 3. Retrograde urethrogram (stricture urethra).

Figure 4. Amplatz renal dilators.
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versus visual urethrotomy in 210 patients with urethral stricture.
They reported no significant difference in the percentage of
men considered free from stricture at 36months or in the
median period to stricture recurrence.

Steenkamp et al. [14] reported a prospective randomized
study between dilatation versus internal urethrotomy
involved 100 patients in each group. After 48months, the
tendency for urethrotomy was higher, but without
significant difference. Most of the recurrence strictures
occurred during the first 12months following the procedure.
The studies showed that both procedures give
comparable outcomes, but their efficacy is decreased with
long stricture length. Consequently, the surgeons recom-
mend these procedures only for strictures < 2 cm and from
(2–4 cm); strictures >4 cm must be managed with initially
urethroplasty [14].

The result of endoscopic treatment of Longer strictures
are less promising, the success rates of strictures > 4 cm in
the bulbar urethra are almost 20% [17].

Table 1. Patients characteristics and demographic.

Type of operation

Test value p Value SignificanceAmplatz Dilator (n¼ 44) Cold Knife incision (n¼ 44)

Site of stricture
Penile urethra 12 (n) 27.3% 14 (n) 31.8% 0.461a 0.92 NS
Bulbar urethra 20 (n) 45.4% 18 (n) 40.9%
Membranous urethra 9 (n) 20.4% 8 (n) 18.2%
Posterior urethra 3 (n) 6.8% 4 (n) 9.1%

Causes of urethral stricture
Inflammatory 18 (n) 40.9% 17 (n) 38.6% 0.479b 0.91 NS
Post catheter 10 (n) 25.0% 9 (n) 20.4%
Traumatic 7 (n) 15.9% 6 (n) 13.6%
Idiopathic etiology 5 (n) 11.3% 7 (n) 15.9%

Age 59.2 (mean) ± 19.1 (SD) 60.2 (Mean) ± 20.87 (SD) 1.03c 0.31 NS
Stricture length 1.01 (Mean) ± 0.40 (SD) 1.04 (Mean) ± 0.30 (SD) 1.01c 0.41 NS
aFisher’s exact test.
bChi-square test.
cIndependent Samples T-test.
NS: not significant; SD: standard deviation; n: number.

Figure 5. Cluster line chart showing the effect of type of operation used on Q max in different follow-up periods.

Table 2. Changes in Q max during follow-up intervals.

Amplatz Dilator (group 1) Cold Knife incision (group 2)

Mean ± SD Range Ml/s Mean ± SD Range Ml/s p Value

Pre-operative 8.31 ± 3.25 4.7–10.9 7.73 ± 2.87 4.1–10.1 0.112
15 days� 26.39 ± 5.30� 20.1–35.8 25.96 ± 4.15�� 21.2–33.4 0.091
3 month� 25.28 ± 3.45� 19.9–27.9 24.8 ± 3.69�� 18.9–29.8 0.130
6 months� 21.33 ± 3.02� 16.9–26.1 22.8 ± 3.91�� 17.9–27.8 0.099
12 months� 18.06 ± 2.90� 16.3–22.1 21.9 ± 3.13�� 16.6–26.3 0.003
�Qmax in (group 1); Preoperative versus 15 day, 3, 6, 12months postoperative:
statistically significant (p< 0.001).��Qmax in (group 2) Preoperative versus 15 day, 3, 6, 12months postopera-
tive: statistically significant (p< 0.001).
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Amplatz renal dilators have been performed for tract dila-
tation in (percutaneous renal operation) for a long duration,
however, these dilators were not used habitually for the dila-
tation of (US). Guidewire supported urethral dilatation pre-
vents the risks accompanying blind dilatation methods, such
as injury or false path [15].

Akkoc et al. [17] in a cohort of 26 patients with urethral
strictures < 1.5 cm, (median length 0.82 cm), estimate that
no relapses at 12months follow-up after using Amplatz dila-
tors alone, regardless the stricture location. Multiple studies
have presented no proof that VIU is superior to dilate, but
many surgeons instinctively believe so [18]. However, we
reported significantly better responses in the Amplatz dilator
group compared to VIU group in flowmetry at
12months (p¼ 0.003).

Earlier studies reported that the Complications related to
old-style blind dilatation techniques are popular, such as
recurrent scarring tissue, the formation of a false path, incon-
tinence, and injury of the rectum and surrounding organs
[19]. Therefore, we avoid these complications by using
Guidewire aided urethral dilatation and rotation maneuver in
our study.

The percent of complications of VIU versus urethral dilata-
tion was reviewed in the literature [16], intraoperative com-
plications were obvious in the dilatation cases, (dilatation
14% vs urethrotomy 11%) with no statistically important
deviation. The severity of stricture seemed to be more chal-
lenging among the dilatation cases (dilatation 8.5% vs ure-
throtomy 6.7%).

For hemorrhage/hematoma, the percent was lesser in the
dilatation cases (dilatation 2.8% VS urethrotomy 3.8%). For
false path creation, both groups had nearly a similar percent
(dilatation 0.94% versus 0.96%). Fluid extravasation and ache
seemed to be entirely related to the urethrotomy group
while breaking and twisting of the filiform guide was related
to the dilatation group only [16]. However, our operations
were performed safely and fast. In group 1, no false passage
or extravasation during the operation was recorded, but mild
hematuria observed in 7 patients (15. 9%).In (group 2), five
patients (11.36%) developed intra-operative bleeding which
was treated by effective perineal compression and three
patients (6.8%) had fluid extravasations.

Albers et al. [20] documented that keeping the urethral
catheter in place for 3 days or lower is correlated with fewer
recurrence rates (34%), however keeping it for 4–7 days or
>7 days (recurrence percent of 43% and 65%, respectively).

Multiple surveys have documented the optimum catheter-
ization duration range (1–4) days [21]. Likewise, the size of
the catheter does not participate expressively to the devel-
opment of (US) [22,23]. However, in the present study, we
used an 18 F silicon folly urethral catheter that was removed
on day 5 postoperative and the following up during
12months was promising.

At the Mayo Clinic, a retrospective study was conducted
on 199 men with stricture urethra, 101 (67%) treated by dila-
tation, and 39 (26%) performed (DVIU). follow-up of a

median 3.5 years, the chance of recurrence-free during
3 years was 65% for dilatation vs 68% for urethrotomy, repre-
senting that both techniques were similarly effective as pri-
mary management of bulbar strictures [24]. Also, Steenkamp
et al. [14] performed a prospective randomized clinical study
between dilatation and internal urethrotomy on 100 patients
in each group. Afterward 4 years, the movement for urethrot-
omy was better, but no significant difference was recorded.
Although, we reported improvement in both groups, the
mean (Qmax) in group 2 showed a higher statistically signifi-
cant difference than group 1 at 12months (p¼ 0.003).
Generally, the recurrent of strictures occur within the first
12months [25]. Santucci et al. [26] observed that the usual
period for the recurrence after urethrotomy is 9months. The
observing period during 12months of our study stated that
all of our cases had an adequate result regarding the urinary
flow (Q max > 15m/s).

We conclude that both the guided urethral dilation and
internal urethrotomy are safe, short time procedures and
offer satisfactory results with the advance to VIUD in Q max
at 12months. Also, urethral dilation is a cost-effective
method. Whereas Amplatz renal dilatators are single-use, 6–8
processes can be achieved by one Amplatz set; and conse-
quently decreases the costs of the operations.
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