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Introduction

Transurethral resection of the prostate (TURP) 
still remains the gold standard of treatment for low-
er urinary tract symptoms secondary to benign pros-
tate obstruction in patients with prostate volume of 
30–80 ml. However, the frequency of TURP, com-
pared to other treatments, is gradually decreasing 
(81% in 1999, 39% in 2005), mainly due to effective 
pharmacotherapy and minimally invasive laser pro-
cedures [1].

The need for reoperation after TURP (retreat-
ment rate) in the analysis of 20 671 patients who 
underwent surgery was around 1–2% per year [2]. 
Reinterventions (another TURP, urethrotomy, bladder 
neck incision) at 1, 5 and 8 years were required in 
5.8%, 12.3% and 14.7% of cases respectively. With 
increasing volume of prostate adenoma radicali-
ty of resection is more difficult to achieve as more 
tissue has to be resected and this in turn increases 
the risk for reoperation. Therefore, according to the 
EUA Guidelines 2017, in the absence of the holmium 
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A b s t r a c t

Introduction: Open adenomectomy of the prostate, although performed less frequently, is still indicated in patients 
with prostate adenoma > 100 ml.
Aim: This study assessed the frequency of isolated bladder neck stenosis after surgery and the effectiveness of in-
ternal optical urethrotomy as monotherapy and in combination with transurethral resection in the treatment of this 
complication.
Material and methods: One thousand five hundred thirty-eight Millin’s operations and 381 trans-vesical adenomec-
tomies were performed in patients with prostate adenoma. In 50 patients, the circular hemostatic suture was applied 
using the de la Peña technique because of bleeding after surgery. The retrospective analysis compared the incidence 
of isolated bladder neck stenosis depending on the type of surgery.
Results: Isolated bladder neck stenosis or narrowing of the neck combined with partial stenosis of the site after 
adenomectomy occurred in 0.52% (8/1539) of patients after Millin’s operation and in 1.05% of patients (4/381) 
after trans-vesical adenomectomy. All strictures of the bladder after trans-vesical surgery occurred within 12 month 
after the procedure, and 25% of stenoses after Millin’s operation occurred many years after the surgery. Internal op-
tical urethrotomy as monotherapy or in combination with scar resection resulted in recovery after one treatment in  
16 out of 17 patients.
Conclusions: Internal optical urethrotomy as monotherapy or in combination with scar resection was effective in 
nearly all patients with bladder neck stenosis.
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laser, open surgery remains the treatment of choice 
for large prostatic adenomas (> 80–100 ml).

Open prostatectomy (adenomectomy) is associat-
ed with high clinical and symptomatic efficiency: the 
improvement in LUTS by 63–86%, 60–87% improve-
ment in quality of life, increase of the urinary flow up 
to 375% (16.5–20.2 ml/s) and the reduction of resid-
ual volume by 86–98% [3]. Three randomized trials 
with a relatively small number of cases and follow-up 
of 78–260 weeks comparing open adenomectomy 
with holmium laser enucleation or photoselective va-
porization of the prostate have shown that there is 
no need for reoperation after open procedures [4–6]. 
Earlier studies comparing open operations with TURP 
had revealed however that 2.1% to 9.5% of patients 
submitted to open adenomectomy required subse-
quent reintervention. Nevertheless, in each of these 
studies, the proportion of reoperation after open ade-
nomectomy was significantly lower than the percent-
age of reoperation after TURP [1, 7–10]. 

Aim

Most studies give the total percentage of reop-
eration with no stratification between repeated re-
sections or bladder neck and urethra incision. The 
objective of this study was to evaluate only the fre-
quency of the isolated stenosis of the bladder neck, 
with or without narrowing of prostatic fossa. We 
tried to determine whether this complication de-
pends uniquely on the surgical technique or other 
factors and to determine the role of internal ure-
throtomy (optical urethrotomy) in the treatment of 
this complication. 

Material and methods 

In the years 1994–2013, at the Department of 
Urology Medical University of Warsaw 1919 open 
adenomectomies were performed: 1538 retropubic 
with Millin’s technique and 381 suprapubic through 
the transvesical approach. In the 1990s, adenomas 
of various sizes were submitted to open surgery 
while in recent years, only those with prostate vol-
ume exceeding 80 ml were. In 50 patients an addi-
tional hemostatic suture had to be applied on the 
bladder neck according to the technique of de la 
Peña [11] because of severe bleeding, either at the 
time of primary surgery or during an urgent reoper-
ation. This method was applied after both transvesi-
cal and Millin procedures.

Step-by-step description of surgical 
technique

Retropubic adenomectomy of the prostate us-
ing the Millin technique: transverse incision of the 
prostate capsule is performed, finger enucleation of 
the adenoma is carried out, 2 haemostatic sutures 
embracing the vesical neck and prostate capsule at 
the 5 and 7 o’clock positions are inserted, 2 retrigo-
nization stitches by which the mucosa of the bladder 
trigone is attached to the prostatic fossa are insert-
ed, and the prostate capsule is closed. In the postop-
erative course constant flow through the catheter is 
maintained until clean urine is obtained. The cathe-
ter is left in the bladder on average for 3 days.

Transvesical adenomectomy of the prostate: the 
bladder is incised longitudinally in the midline, the 
circular coagulation of the vesical mucosa around 
the internal opening of the urethra and disruption of 
the anterior commissure of the prostate are made. 
Adenoma is digitally enucleated. Several hemostatic 
sutures are inserted on the edges of the prostatic 
fossa. The incision of the bladder is closed in two 
layers. A  three-way catheter with a balloon is kept 
in the bladder for 7 days on average. In the case of 
severe bleeding, the traction on the catheter enables 
for compression of the bladder neck vessels with 
a balloon in the bladder. 

The hemostatic purse-string suture technique (de 
la Peña): in the case of severe bleeding during the 
surgery or immediately afterwards a circular suture is 
placed around the vesical edges of the prostatic fos-
sa. Both ends are passed through the anterior wall of 
the bladder and pulled over so that the bladder neck 
can be tightened around the three-way catheter with 
the balloon positioned in the bladder. The suture is 
loosened on the first day after surgery and complete-
ly removed on the 2nd or 3rd day. After suture removal, 
the balloon of the catheter is filled with 5–10 ml of 
the fluid and pulled down to the prostatic fossa in 
order to “open” the neck of the bladder. The catheter 
is kept in the bladder for 7 to 10 days.

Techniques for the treatment of stenosis: the ste-
nosis is cut open with the blade of the Sachse ure-
throtome (Photos 1 and 2) mostly at the 12 o’clock 
position and occasionally at 6 and 9 o’clock positions. 
In the case of total obstruction, the Benique dilator 
is inserted through the opening in the suprapubic 
bladder fistula into the posterior part of the urethra. 
It is headed towards the direction of obstruction and 
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the scar is “blindly” transected. If the opening of the 
bladder neck seemed to be insufficient after inci-
sion, an electroresector is introduced, and additional 
deep cuts are made and the scar tissue is resected. 
A catheter is kept for 1–14 days after surgery.

Results

Among 1539 Millin operations carried out in 
the department between the years 1994–2015, 
10 (0.65%) patients had developed stenosis of the 
bladder neck. Among 381 transvesical adenomecto-
mies, the stricture of the bladder neck occurred in  
4 (1.05%) patients. In addition, 5 (10%) out of 50 pa-
tients developed narrowing of the bladder neck after 
the de la Peña technique, which was used in case 
of bleeding after both Millin’s and transvesical ade-
nomectomies. Thus, the bladder neck stenosis sec-
ondary to the use of a hemostatic suture occurred 
in every tenth patients and was much more frequent 
than after the Millin’s operations and transvesical 
operations. 

Bladder neck stenosis after the Millin’s opera-
tion occurred shortly after the surgery in 5 patients,  
8 and 9 months after the treatment in 2 patients, and 
a few years after the operation (3, 8 and 14 years) 
in another 3 patients. Seven patients presented the 
narrowing of the bladder neck within 1 year after 

surgery. Among them 4 had an uncomplicated enu-
cleation and 3 with intraoperative technical compli-
cations such as: rupture of the prostate capsule or 
the need for “sharp” resection, because the cleavage 
plane of enucleation could not be found as a conse-
quence of previous inflammation. In 3 patients who 
developed stenosis many years after adenomectomy, 
2 had a rupture of the prostate capsule at the time 
of enucleation of the adenoma while in the third one 
the surgery was performed without any complica-
tions. In 3 patients, the narrowing was only in the 
bladder neck in the form of the more or less thick 
diaphragm with the narrow hole in the middle (Pho-
to 3), in 6 patients bladder neck stenosis was asso-
ciated with greater or lesser scarring of the prostatic 
urethra (Photo 4) and in 1 case the scar involved the 
upper part of membranous urethra, prostatic fossa 
and the bladder neck. In this case, extensive ure-
throtomy solved the problem of stenosis, but caused 
urinary incontinence. We noticed that in 5 out of  
10 cases late complications were related to prostate 
capsule injury or difficult enucleation. As technical-
ly difficult cases are rare, the proportion of bladder 
neck stenosis seems to be disproportionately more 
frequent than in cases of uncomplicated surgery.

Incision of stenosis with Sachse urethrotome 
was sufficient in 6 patients, in the remaining 4 addi-
tional resection of scar done during the same proce-

Photo 1. Stenosis of the bladder neck before 
incision

Photo 2. Stenosis is cut open with the blade of 
the Sachse urethrotome at the 12 o’clock position
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dure was necessary. In 9 patients, a single treatment 
was satisfactory, in one patient urethrotomy had to 
be repeated 3 times with the good final result. 

The narrowing of the bladder neck in transvesi-
cal surgery group occurred in 3 patients shortly after 
surgery and in the fourth patient within 6 months. 
In 3 cases enucleation of the adenoma was difficult, 
in another patient hemostatic sutures narrowing the 
prostatic fossa (different from the de la Peña tech-
nique) were used. One patient had only bladder neck 
narrowing, in 2 cases stenosis was present in the blad-
der neck and the prostatic fossa and in 1 case blad-
der neck, prostatic urethra and the sphincter were 
involved. In all patients single internal urethrotomy 
procedure was successful; no patient required addi-
tional resection of the scar tissue. Continence was not 
impaired in any case. Herein complications were prob-
ably related to technical difficulties during surgery.

In 5 patients with the use of a  haemostatic  
suture, stenosis occurred always within first 12 months 
after surgery. In 3 of them only the bladder neck was 
narrowed, in the remaining 2 prostatic fossa was 
also involved. Three patients required resection of 
the scar in addition to internal urethrotomy. Conti-
nence was not impaired in any case.

Discussion

During last 20 years, 1919 patients underwent 
open adenomectomy of the prostate due to symp-

tomatic benign prostatic hyperplasia (BPH). In 50 pa-
tients haemostatic suture need to be put on using 
the de la Peña technique, because of severe bleeding 
either at the time of primary surgery or few hours 
later in the case of urgent reoperation. This method 
was used both after transvesical or Millin’s proce-
dures. According to current trends, the frequency of 
open surgery has been steadily declining [12]. While 
in the years 1994–2003, 85–135 operations were 
performed using the Millin technique (and about  
20 transvesical adenomectomies per year), in the last 
5 years less than forty open adenomectomies were 
carried out. In 10 (0.65%) out of 1538 of patients af-
ter the Millin’s procedure, in 4 out of 381 patients 
(1.05%) who underwent transvesical adenomectomy 
and in 5 (10%) out of 50 patients when a hemostat-
ic suture was applied, isolated bladder neck stenosis 
with or without narrowing of the prostatic fossa has 
been diagnosed. This analysis does not include either 
strictures of the urethra or regrowth or prostatic ad-
enoma but concentrates exclusively on bladder neck 
strictures, which were distinguished from all other 
late complications of open adenomectomy. 

The large retrospective study conducted by the 
Austrian Society of Urology assessed the cumulative 
percentage of re-resection of the prostate, urethrot-
omy or bladder neck incision secondary to 2452 ad-
enomectomies, which were necessary in 3.8%, 8.5% 
and 9.5% after 1, 5 and 8 years respectively. Howev-
er, detailed percentage of the isolated bladder neck 
stenosis was not reported [2]. It is also worth men-
tioning that many of these reoperations were per-

Photo 4. Urethrography: narrowing of the blad-
der neck associated with scarring of the pros-
tatic urethra

Photo 3. Urethrography: narrowing of the blad-
der neck only
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formed several years after surgery when regrowth 
of the adenoma seemed to be the main issue. In the 
retrospective study from Western Australia covering 
19 598 patients, including 18 464 who underwent 
TURP and 1134 who underwent open adenomec-
tomy, repeated prostatectomy was 2.3 times more 
common after TURP than after open surgery [9]. An-
other retrospective study of the Sicilian-Calabrian 
Society of Urology revealed a 3.6% stenosis rate of 
the bladder neck or urethra in a 2-year follow-up of 
1804 patients who previously underwent open pros-
tatectomy [11].

The prospective study comparing complications 
of 41  patients after HoLEP and 39 patients after 
open adenomectomy showed the cumulative per-
centage of stenosis of the urethra and the neck of 
the bladder to be in the vicinity of 5.4% after HoLEP 
and 5.7% after open surgery at 24 months of fol-
low-up [4].

In the prospective study comparing 32 patients 
after open surgery and 42 patients after HoLEP the 
narrowing of the neck 5 years after surgery of large 
adenomas (> 100 ml) was distinguished from isolat-
ed strictures of the urethra only. Bladder neck steno-
sis occurred in 1.7% of patients after HoLEP and in 
5.0% of patients after open adenomectomy [5].

The advantage of our study is that it is based on 
the analysis of complications after open adenomec-
tomy in one centre only where the treatments of 1919 
patients were performed always by the same tech-
nique. The full medical documentation of 20-year  
follow-up was available. The drawback of the study 
was that it was of retrospective nature, although it 
allowed for long-term observations. The long ob-
servation period is of utmost importance as more 
than 15% of stenoses occurred many years after ad-
enomectomy. These patients would be lost from ob-
servation because the usual follow-up in prospective 
studies does not exceed 24 months. 

Isolated bladder neck stenosis or narrowing of 
the bladder neck combined with partial obstruction 
of the prostatic fossa after open adenomectomy of 
the prostate is a  rare complication. In our study it 
affected 0.65% of patients after the Millin operation 
and 1.05% of patients after transvesical surgery. The 
lower incidence of complications after the Millin op-
eration is most likely due to easier retrigonization. 
The mucosal flap covering part of the circumference 
of the bladder neck made it less likely to create the 
circular scar leading to stenosis. The highest fre-

quency (as high as 10%) occurred after operations 
in which de la Peña hemostatic suture was applied. 
Even though 72 h after removal of the hemostatic 
suture the balloon of the catheter was pulled down 
from the bladder to the prostatic fossa in order to 
“open” the bladder neck, this procedure did not al-
ways prevent stricture formation. Moreover, when 
the hemostatic suture had to be put on, retrigoniza-
tion of the prostatic fossa was not performed.

Finally, we should emphasize the high efficiency 
of the internal optical urethrotomy of the bladder 
neck as monotherapy or in combination with trans-
urethral resection of the scar tissue. Contrary to ure-
thral strictures, incision of the bladder neck is highly 
efficient as it creates a wide opening of the bladder 
neck and because continuous mobility during both 
filling up of the bladder and voiding enhances epi-
thelisation, which in turn prevents further stenosis 
formation.

Conclusions

Isolated bladder neck stenosis after adenectomy 
or narrowing of the bladder neck combined with the 
stricture of the prostatic fossa are rare complications 
whose frequency does not exceed 1%. The lowest 
incidence occurs after Millin’s operation. It is almost 
twice as frequent after trans-vesical adenomecto-
mies and much more frequent (10%) when the purse 
string suture is used to achieve proper hemostasis. 
A  single procedure of internal optical urethrotomy 
as monotherapy or in combination with scar resec-
tion is an effective treatment leading to recovery in 
almost all patients. 
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