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Abstract

Introduction: We compare the clinical efficacy of the new bougie-
internal urethrectomy (BIU) with internal urethrotomy and ureth-
roplasty to treat urethral stricture disease.
Methods: We prospectively studied 186 people with urethral stric-
ture disease. Of these, 84 were identified for urethroplasty and 
102 for internal urethrotomy (endoscopic urethrotomy). Among 
the 84 identified for urethroplasty, 52 received BIU (Group 1) and 
the remaining 32 received urethroplasty. Among the 102 identi-
fied for internal urethrotomy, 58 received BIU (Group 2) and the 
remaining 44 received the internal urethrotomy. After surgery, we 
evaluated the clinical efficacy of the BIU (operative invasions, 
voiding flow rates, complications, sequelae) compared with the 
endoscopic treatment and urethroplasty.
Results: Patient age ranged from 20 to 70 years. The follow-up 
period was 2 years. In the BIU Group 1, the BIU Group 2, and the 
internal urethrotomy (endoscopic treatment), the length of strictures 
were 2.9 ± 1.5, 2.8 ± 1.3, 1.6 ± 0.7, and 1.5 ± 0.6, respectively. 
In the BIU Group 1, the urethroplasty, the BIU Group 2, and the 
internal urethrotomy (endoscopic treatment), the amount of bleed-
ing was 34.1 ± 17.1, 172.2 ± 29.8, 28.5 ± 9.8, and 49.7 ± 13.6 mL, 
respectively. In the BIU Group 1, the urethroplasty, the BIU Group 
2, and the internal urethrotomy, the recurrence rates were 5.8%, 
86%, 6.8% and 25%, and the average flow rates were 18.1 ± 4.8, 
13.1 ± 3.9, 18.2 ± 3.6, 10.1 ± 3.1 mL/s, respectively. There was no 
sequealae (sexual dysfunction, penile change) in both BIU groups. 
Conclusions: The new BIU could be considered first-line treatment 
in all patients with indications for visual internal urethrotomy and 
urethroplasty.

Introduction

There are various therapies to treat urethral stricture, includ-
ing transurethral internal urethrotomy (TUR) and urethro-
plasty.1 TUR has a high recurrence rate and narrow indi-

cation; urethroplasty has a high operative invasion and a 
high incidence of sexual dysfunction and penile change.2,3

In the endoscopic urethrotomy, strictures with a length 
<1 cm had a recurrence rate of 27% compared with 50% 
for those ≥1 cm in length.4 The endoscopic treatment of 
urethral stricture is associated with high recurrence rates 
ranging from 30% to 80%.5 Due to high recurrence rates, 
some clinicians argue that an initial urethrotomy is not cost-
effective or beneficial in the long-term care of these patients. 
Given the high rate of recurrence with minimally-invasive 
techniques and the overall superior outcomes of surgical 
reconstruction, we attempted endoscopic urethrotomy only 
once, and if unsuccessful, we progressed directly to surgi-
cal reconstruction (urethroplasty) in appropriately selected 
men, rather than multiple, repeated endoscopic procedures. 
For strictures measuring 2 to 4 cm, we used an excisional 
augmented anastomotic urethroplasty.6 The urethroplasty is 
highly invasive and has a high incidence of sexual dysfunc-
tion and penile changes. 

We have developed new equipment for TUR, the bou-
gie-internal urethrectomy (BIU) to overcome the defects of 
endoscopic treatment and urethroplasty. We are evaluating 
its clinical efficacy compared to other treatments.

Methods 

We prospectively studied 186 people with urethral stric-
ture disease. Of these, 84 were identified for urethroplasty 
and 102 for internal urethrotomy (endoscopic urethrotomy). 
Among the 84 identified for urethroplasty, 52 received BIU 
(Group 1) and the remaining 32 received urethroplasty. 
Among the 102 identified for internal urethrotomy, 58 
received BIU (Group 2) and the remaining 44 received the 
internal urethrotomy. After surgery, we evaluated the clinical 
efficacy of the BIU (operative invasions, voiding flow rates, 
complications, sequelae) compared with the endoscopic 
treatment and urethroplasty. Patient ages ranged from 20 
to 70 years (Table 1).
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Operation apparatus 

The equipment for BIU includes Bougie, apparatus for ure-
threctomy, and guidance wire.

The bougie consists of two independent tubular bougies 
and disk-like devices to measure stricture length behind 
every bougie. Two assembled disk-like devices become a 
way to measure stricture length and to connect two inde-
pendent tubular bougies. The apparatus for urethrectomy 
consists of outer tube, guide and handle (Fig. 1a, 1b, 1c, 1d).

The outer tube is stainless steel 5 to 10 mm (15–30 French) 
in diameter according to the urethra bore and 22 cm in 
length. The anterior end is knife-edge to excise the urethral 
stricture. 

The guidewire adheres to and enters the lumen of the 
outer tube. The head of the guidewire protects the urethral 
mucous membrane from the anterior knife edge of the outer 
tube. The guidewire allows the anterior knife edge of the 
outer tube to excise the stricture and to reach the opposite 
bougie. There is an external immobilizer at the posterior 
end of the guide. The handle is on the outer tube and is 
used to excise the stricture. The guidewire is a stainless steel 
wire, which is 1 mm in diameter and 60 cm in length. The 
anterior end is sharp needle-like and there is the needle-
hole behind it.

Operative method 

Our newly developed BIU is a minimally-invasive interven-
tion which is the same size as a meatoscope (15, 18, 21, 24, 
27, 30 French). The indications for BIU use include: patients 

with anterior, bulbar and posterior urethral stricture with or 
without a preserved lumen; and a stricture ≤4 cm in length. 
General anesthesia or epidural analgesia is used. 

The BIU technique includes a lower abdominal and 
vesical incision. It is used in cases in which patients have a 
natural vesical fistula. The incision is 2 to 3 cm in the lower 
part of abdominal midline and 1 to 2 cm of the bladder. 

To measure the urethral stricture length, we inserted a 
separate bougie into the external and internal urethra, and 
assembled a disk-like measurer as an attachment to both 
bougies. To measure the stricture length using a disk-like 
measurer, we used the guidewire-indwelling method. We 
also inserted the guidewire into the posterior lumen of the 
bougie of the internal urethra under the squeezed stricture 
site.

To incise the stricture site, we separated the measurer and 
pulled out the bougie towards the external urethra. We then 
inserted the assembled apparatus for urethrectomy into the 
external urethra along the guidewire to reach the stricture 
site, squeeze and fix it. To loosen the outer tube immobi-
lizer, we took the outer tube handle, rotated, advanced and 
excised the stricture site with the anterior knife-edge of the 
outer tube until it reached the opposite end of the bougie.

When the excision was completed, we pulled out the 
apparatus for urethrectomy and connected the guidewire 
hole to the balloon and indwelling catheter. We pulled out 
the guidewire and the bougie of the internal urethra; it was 
ligated with catgut and silk; to treat the vesical and cutane-
ous incision wound, we performed a fistula curettage and 
then covered it with gauze (Fig. 2a, Fig. 2b, Fig. 2c, Fig. 
2d). To stop the flow of blood, we washed the compres-

Table 1. Materials used

Material No. patients Position (%) Length of 
stricture (cm)

Urethral lumen (%)

Anterior Posterior – +
BIU (Group 1) 52 18 (34.6) 36 (65.4) 2.9 ± 1.5 49 (94.2) 3 (5.8)

Urethroplasty 32 12 (37.4) 20 (62.5) 2.8 ± 1.3 30 (93.7) 2 (6.3)

BIU (Group 2) 58 19 (32.8) 39 (67.2) 1.6 ± 0.7 8 (13.8) 50 (86.2)

Endoscopic urethrectomy 44 16 (36.4) 28 (63.6) 1.5 ± 0.6 6 (13.6) 38 (86.4)
BIU: Bougie-internal urethrectomy.

Fig. 1a. Guidewire. 1: Sharp needle tip; 2: Hole of the needle. Fig. 1b. 1: The outer tube; 2: Guide.
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sion bandage on the perineal region and lightly tracted the 
external urethra with a balloon catheter for compression of 
the ostium urethrae internum. The indwelling catheter was 
used for 3 weeks, and we performed a urethral dilation using 
the bougie if necessary. The BIU does not require vesicos-
tomy. Surgery should be carried out using radiography (Fig. 
3a, Fig. 3b). 

Results 

In the BIU Group 1, the urethroplasty, the BIU Group 2 and 
the endoscopic urethrotomy groups, the operative times were 
35.3 ± 13.2, 103.7 ± 45.7, 29.5 ± 3.7, and 55.7 ± 18.6 min-
utes, respectively. The amount of bleeding was 34.1 ± 17.1, 
172.2 ± 29.8, 28.5 ± 9.8, and 49.7 ± 13.6 mL, respectively.

In terms of voiding flow rates, in the BIU Group 1, the 
urethroplasty, the BIU Group 2 and the endoscopic ure-
throtomy groups, the maximum flow rates were 23.9 ± 4.3, 
18.1 ± 5.2, 23.7 ± 3.7, and 12.6 ± 3.9 mL/s, respectively; the 
average flow rates were 18.1 ± 4.8, 13.1 ± 3.9, 18.2 ± 3.6, 
and 10.1 ± 3.1 mL/s, respectively. 

The recurrence rates were 5.8% in the BIU Group 1, 
86% in the urethroplasty group, 6.8% in the BIU Group 2, 
and 25% in the endoscopic urethrotomy group. The bougie 
treatment times in the BIU Group 1, the urethroplasty, the 
BIU Group 2 and the endoscopic urethrotomy groups were 
2.9 ± 1.5, 8.6 ± 3.7, 2.7 ± 1.3, and 10.9 ± 1.7 months, 
respectively. There was no sequealae in both BIU groups 
(Table 2). 

Discussion 

Urethral strictures in men are common and are most often 
iatrogenic. Other frequent causes include injury (pelvic frac-
ture) and infection. The treatment approach depends on the 
location, etiology, and length of the stricture.

Treatment options include several minimally-invasive 
therapies (dilation, endoscopic urethrotomy) and surgical 
reconstruction of the urethra using flaps or grafts.7-9 No single 
procedure is appropriate to manage all strictures and mul-
tiple techniques may be used in the same patient during the 

Fig. 1c. The entome. 1: Outer tube immoblilizer; 2: Handle; 3: Outer tube; 4: Head 
of guide.

Fig. 1d. 1: The bougie; 2 and 3: Stricture length measurer.

Fig. 2a. Disk-like measurer, which is an attachment of both bougies and 
indwelling of guidewire. Fig. 2b. Entome inserted into the external urethra along guidewire.
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course of treatment to manage recurrence. An endoscopic 
urethrotomy is quick, widely available and safe. However, 
transurethral internal urethrotomy has a high recurrence rate 
and narrow indication. Strictures <1 cm in length respond 
well to minimally-invasive therapies.10,11

In one study, strictures with a length <1 cm had a recur-
rence rate of 27% compared with 50% for those ≥1 cm.10

Bulbar strictures with a preserved luminal diameter 
>15 French (5 mm) had the best overall outcomes in a ret-
rospective review of 224 patients who underwent internal 
urethrotomy.12 The endoscopic treatment of urethral stricture 
is associated with high recurrence rates (30%–80%).5 Due 
to these high recurrence rates, some clinicians argue that an 
initial urethrotomy is not beneficial in the long-term care of 
these patients.13,14 It has also been suggested that multiple 

endoscopic treatments can lead to difficult definitive open 
repairs and reduced overall success rates.15-17 The long-term 
success rates are overall poor.

The urethrotomy incision is made at the 12, o’clock, or at 
the 3 and 9 o’clock positions with a cold-knife urethrotome. 
Given the high rate of recurrence rates with minimally-inva-
sive techniques and the overall superior outcomes of surgical 
reconstruction, we attempted an endoscopic urethrotomy 
only once, and if unsuccessful, we progressed directly to sur-
gical reconstruction (urethroplasty) in appropriately selected 
men, rather than multiple, repeated endoscopic procedures. 
For strictures measuring 2 to 4 cm, we used an excisional 
augmented anastomotic urethroplasty.6

Prior to the development of this technique, we used flap-
based repairs (using pedicled islands of penile skin or even 

Fig. 2c. The excised stricture scar. Fig. 2d. The indwelling catheter.

Fig. 3a. This shows the preoperative retrograde urography with posterior 
urethral stricture without lumen. The stricture is 3.6 cm in length. The arrow 
indicates the urethrorectal fistula.

Fig. 3b. Six months after surgery. The arrow indicates a trace of the 
urethrorectal fistula.
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scrotal skin) and tubularized graft urethroplasties to repair 
bulbar urethral strictures; however, these repairs failed in up 
to 56% of patients.18 Techniques for urethroplasty include 
excision with primary anastomosis (anastomotic urethro-
plasty), incision with onlay graft or flap repair, and stricture 
excision with an anastomosis that is augmented with a graft 
(excisional augmented anastomotic urethroplasty).19 Repairs 
can be staged, if needed. Urethroplasty in adult patients can 
be a challenging and difficult despite its apparent simplic-
ity. The overall failure rate was 15% in a study involving 
252 males (median follow-up 37 months).20 Urethroplasty is 
highly invasive and has a high incidence of sexual dysfunc-
tion and penile changes.21-23

To counter these issues, we developed new equipment for 
BIU and we evaluated its clinical efficacy. We found that the 
BIU was quick, widely available, and safe. The new BIU iis 
highly effective in patients with the indications of urethroplas-
ty and internal urethrotomy (endoscopic urethrotomy). Our 
newly developed BIU is a minimally-invasive intervention 
which is the same size as a meatoscope (15, 18, 21, 24, 27, 
30 French). With the BIU, patients experienced less bleeding 
and a shorter operative time. BIU patients experienced high 
voiding flow rates, shorter treatment time and less recurrence 
than patients treated with endoscopically and with urethro-
plasty. There was no sequealae in the BIU groups. 

Conclusion 

The BIU treatment is quick, widely available and safe. It is 
the superior minimally-invasive therapeutic intervention to 
treat urethral stricture. It can be considered first-line treat-
ment in patients with the indications of visual internal ure-
throtomy and urethroplasty.
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