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Conclusion  The T-plasty represents a safe and valuable 
option in treating highly recurrent BNC after surgery for 
benign hyperplasia. It offers multiple advantages compared 
to other techniques such as a single-staged approach and 
the opportunity for reconstruction of a reliable wide blad-
der neck by usage of two well-vascularized flaps. Success 
rate, low rate of complications and preservation of conti-
nence are highly encouraging.
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recurrence · Bladder reconstruction · Benigne prostate 
hyperplasia

Abbreviations
AUS	� Artificial urinary sphincter
BNC	� Bladder neck contracture
BNI	� Bladder neck incision
BNR	� Bladder neck resection
IPSS	� International prostate symptom score
MCS	� Mental component summary
PCS	� Physical component summary
QoL	� Quality of life
RUG	� Retrograde urethrography
SF-8	� Short form-8 health survey
TURP	� Transurethral resection of the prostate
VCUG	� Voiding cystourethrography

Introduction

For symptomatic benign hyperplasia of the prostate, tran-
surethral resection of the prostate (TURP) is regarded as 
the gold standard in treatment. Besides classical TURP, 
other transurethral techniques are acknowledged as at least 
equally [1–3]. The incidence of bladder neck contracture 

Abstract 
Objective  To describe a modified surgical technique for 
treatment of highly recurrent bladder neck contracture 
(BNC) after transurethral surgery for benign hyperplasia 
and to evaluate success rate and patient satisfaction of this 
novel technique.
Methods  Ten patients with highly recurrent BNC and 
multiple prior attempts of endoscopic treatment underwent 
the T-plasty. Perioperative complications were recorded and 
classified according to the Clavien classification. Patient 
reported functional outcomes were retrospectively analysed 
using a standardized questionnaire assessing recurrence of 
stenosis, incontinence, satisfaction and changes in quality 
of life (QoL). The questionnaires included validated IPSS 
and SF-8-health survey items.
Results  Mean age at the time of surgery was 69.2 years 
(range 61–79), and the mean follow-up was 26  months 
(range 3–46). No complications grade 3 or higher accord-
ing to the Clavien classification occurred. Success rate was 
100 %. No de novo stress incontinence occurred. Urinary 
stream was described as very strong to moderate by 80 % 
of the patients, mean post-operative IPSS-score was 11.3 
(range 4–29), and mean post-operative IPSS-QoL was 2.4 
(range 1–5). Patients satisfaction was very high or high in 
90 %, and QoL improved in 90 %. The SF-8-health survey 
showed values comparable to the reference population.
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(BNC) after surgery for benign hyperplasia of the prostate 
varies in the literature from 0 up to 20 % with similar rates 
of occurrence after all types of transurethral procedures [2, 
4–10]. Potential risk factors for BNC include a low ade-
noma weight, extensive resection of the bladder neck and 
use of a large resecting loop [8, 9, 11–13]. Usually, BNC 
occurs early after surgery within the first 2 years [8].

Endoscopic treatment is widely accepted as initial treat-
ment of BNC [14]. Success rates of endoscopic bladder 
neck incision (BNI) or bladder neck resection (BNR) are 
approximately 90 % [14, 15]. Even after a second transure-
thral procedure success rates up to 92  % were described 
[14]. However, different studies showed a declining success 
rate after repeated transurethral surgery [14, 16].

BNC is often defined as highly recurrent in case of 
stricture recurrence after three or more failed endoscopic 
treatment attempts. Highly recurrent BNC is therefore a 
rare but troublesome condition in which there is no stand-
ard treatment defined. Described therapeutic options are 
intermittent dilatation, intermittent BNI or BNR, per-
manently suprapubic drainage, urinary diversion or an 
open reconstruction [6, 17–19], depending on patients 
age, condition and patients request. Many authors advo-
cate an urethrovesical anastomosis after failure of endo-
scopic treatments [17, 18, 20]. Young first described an 
YV-reconstruction of the bladder neck [21]. Still, the YV-
plasty represents one of the most widely used techniques 
for BN reconstruction offering high success rates by ena-
bling reconstruction of a wide reanastomosis with a flap 
of healthy tissue. However, vascularization of the YV-flap 
may be impaired by extensive mobilization and tension 
during suturing, potentially leading to insufficiency of 
anastomosis and restructure of the BN. To improve vascu-
larity and mobility of the utilized flaps, we enhanced this 
technique.

This study represents the first description of this proce-
dure: The T-plasty. We reviewed the clinical outcome and 
the patient satisfaction of this modified technique.

Materials and methods

Patients

Between December 2008 and July 2012, ten patients under-
went T-plasty of the bladder neck for highly recurrent BNC 
after transurethral surgery of benign hyperplasia of the 
prostate. According to Pansadoro and Emiliozzi [14], all 
our patients had prostatic urethral strictures type I: Fibrous 
tissue involving the bladder neck only with a wide pros-
tatic fossa and a verumontanum that is present at urethros-
copy. All patients had at least two failures of endoscopic 
treatment.

Preoperative workup included uroflowmetric assess-
ment and measurement of residual urine. A simultaneous 
retrograde and voiding cystourethrography (VCUG) and a 
cystoscopy were performed to define length and dimension 
of the stenosis as well as relation to the external sphinc-
ter. In selected patients with suspicious history or signs of 
detrusor overactivity or compliance abnormalities, an uro-
dynamic investigation was performed. For retrospective 
analysis, at the time of follow-up, a standardized question-
naire was sent to all patients inquiring for recurrence of the 
stricture, incontinence, satisfaction and changes in quality 
of life after institutional review board approval. As vali-
dated questionnaires, the IPSS and SF-8 health survey were 
included.

Stricture recurrence after T-plasty was determined as no 
need for further instrumentation such as catheterization, 
dilatation, internal urethrotomy or open surgery.

Statistical software SPSS 20.0 (SPSS Inc.) was used for 
all analysis.

Surgical technique

Patients were placed in a supine position. Access was 
gained through an abdominal midline incision. Afterwards, 
the perivesical space and the bladder neck were defined 
using the typical retropubic approach. After proper exposi-
tion of the bladder neck, the scar tissue was excised and 
the anterior bladder wall was incised in a T-shaped manner. 
Ureteral stents were placed routinely. Using the T-shaped 
incision instead of the traditional Y-shaped incision, two 
well-vascularized and tension-free flaps are created, which 
offer the possibility to reconstruct a wide bladder neck and 
anterior prostatic urethra.

The two flaps are sutured in a V-shape, thus widening 
the bladder outlet. Interrupted 3/0 polygalactic acid sutures 
were placed from distal to proximal and tied under direct 
visual control (see Figs. 1, 2, 3, 4).

After control for leak tightness, a transurethral and a 
suprapubic catheter was placed and the bladder was closed 
in layers.

A single shot of cefuroxime 1.5  g (i.v.) was given at 
the time of surgery; afterwards, patients did not routinely 
receive antibiotic prophylaxis. After discharge, testing and 
eventually treatment for urinary tract infection were left to 
the general practitioner.

Ureteral stents were routinely removed on day ten and 
eleven after surgery. Removal of the transurethral catheter 
was performed 21 days after surgery followed by a VCUG. 
In the absence of urinary extravasation and sufficient spon-
taneous micturation, voiding was allowed and the suprapu-
bic catheter removed. As our institution represents a ter-
tiary referral centre, routine follow-up for eventual stricture 
recurrence was left to the general practitioner.
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Results

The mean age at the time of T-plasty was 69.2 years (range 
61–79), and the mean follow-up was 26  months (range 
3–46). All patients had multiple previous transurethral sur-
geries (mean 3.5; range 2–5). Aetiology of the stricture was 
TURP in 80 % and holmium laser enucleation of the pros-
tate in 20 %.

Fig. 1   Schematic presentation of the type of incision. (a/marked red) 
represents the T-shaped incision at the anterior bladder wall, and (b) 
shows both flaps. (c/marked yellow) is the dorsal muco-mucosal anas-
tomosis of trigone and prostate cavity. (d/marked blue) represents the 
anterior prostate wall and the resected scar tissue

Fig. 2   Schematic presentation of the suturing. a shows both flaps 
rotated and sutured with the apex of the prostate

Fig. 3   Anterior bladder wall is incised in a T-shape manner. a Shows 
the pubic bone and the anterior pelvic wall. Both flaps are held by 
stay sutures (b + c). Scar tissue is excised already. Ureteral stents (d) 
and a transurethral catheter (e) are already placed

Fig. 4   Left flap a is held up and clearly well vascularized. b Rep-
resents the trigone, and both ureteral orifices are far away from the 
bladder neck and the prior resected scar tissue. The urethral catheter 
is held upwards
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Mean time of operation was 112  min. (range 
83–158 min.), and no relevant blood loss was documented. 
Mean hospital stay was 13 days (range 8–21 days).

At twenty-first post-operative day, the VCUG showed a 
wide anastomosis in all patients. At the time of follow-up, 
success rate, defined as no need for further instrumenta-
tion, was 100 %. The urinary stream was described as very 
strong by 50 % of the patients, and 30 % reported a moder-
ate and 20 % a weak urinary stream. Mean post-operative 
IPSS-score was 11.3 (range 4–29), and mean post-opera-
tive IPSS-QoL was 2.4 (range 1–5).

Patients satisfaction was very high in 70 %, high in 20 % 
and undecided in 10 %. Underlining these findings, qual-
ity of life improved clinically significantly in 90 % of the 
patients, and one patient reported no change.

No de novo stress incontinence was reported. One 
patient had a preoperative urge incontinence due to an 
overactive bladder that persisted post-operatively.

Analysing the results of the SF-8-health survey, the 
mean value of the physical component summary (PCS) was 
43.8, and mean value of the mental component summary 
(MCS) was 41.8.

Two patients had a post-operative urinary tract infection 
detected by routine urine culture which could be treated by 
antibiotics without further problems. No other complica-
tions more than grade II according to the Clavien–Dindo 
grading system were reported.

Discussion

The discussion on treatment options for recurrent BNC 
remains controversial. Stricture dilation, cold knife incision 
or transurethral resection have been proposed with varying 
success rates. Different studies showed a declining success 
rate after repeated transurethral surgery [14, 16]. Even the 
use of intralesional mitomycin C after BNI could not rule 
out a number of cases that have been treated unsuccessfully 
[22, 23]. For those patients, urinary diversion is often con-
sidered as a last resort for permanent recurrence-free sur-
vival [19].

Besides that, the literature that focuses on recurrent 
BNC caused by surgery for benign hyperplasia of the pros-
tate is rare. Some authors propose the same therapy for 
both reasons of recurrent BNC, transurethral surgery or 
radical prostatectomy [18]. These two causes should not be 
lumped together due to completely different aetiology and 
anatomical predispositions. Usually, BNC occurring after 
TURP is of shorter length [14] and relation to the external 
sphincter is different.

In this regard, a more differentiated therapeutic strat-
egy should be conducted depending on the aetiology of 
stenosis.

Whereas transperineal reanastomosis is our therapy of 
choice for highly recurrent BNC after radical retropubic 
prostatectomy [24], we prefer a different therapy for BNC 
caused by transurethral surgery: The T-plasty as described 
above.

Theodorou [17] proposed an abdomino-perineal repair, 
performing an excision of the stenotic area and an end-
to-end anastomosis. Simultaneously, an artificial urinary 
sphincter implantation was performed.

From our point of view, this approach brings different 
disadvantages compared to the T-plasty. Besides the more 
extensive combined abdomino-perineal approach, the oper-
ating time is way longer (mean 4.1  h) compared to our 
technique (mean 112  min.). Hospital stay was shorter in 
our group (15.6 vs 13 days), too.

A further disadvantage of the transperineal techniques as 
described by Theodorou and Simonato [18] is the extreme 
positioning of the patient which is needed to have a proper 
transperineal exposition. Furthermore and most impor-
tant, transsphincteric mobilization of the urethra results in 
aggravated urinary incontinence. In our patient group, no 
de novo incontinence was noted. Therefore, implantation 
of an AUS is not necessary, and early problems caused by 
the AUS as reported by Theodorou or known late complica-
tions [25] can be avoided.

The T-plasty is leaned to the YV-plasty, first described 
by Young in 1953 [21]. Later Colabawalla [26] published a 
larger study, finding satisfactory results for the YV-plasty.

In comparison with this technique, the T-plasty offers 
several advantages by the utilization of two well-vascu-
larized flaps. Using these two instead of one flap, a wider 
bladder neck can be reconstructed. Furthermore, less ten-
sion is impacting on the flaps. Therefore, the potential risk 
of a recurrence seems to be declined.

These are theoretical considerations. Due to the high 
account of failed previous operations and the strong result-
ing psychological strain for the patients, it is an attempt to 
ensure best results possible. Knowing that the YV-plasty is 
an efficient established technique, the T-plasty should be 
seen more as an improvement rather than a replacement of 
the technique.

The results of our patient group prove these consid-
erations true: Success rate, defined as no need for further 
instrumentation, is high. Concordantly 80 % of the patients 
estimate the subjective strength of urinary stream as moder-
ate to very strong.

Patient satisfaction is reasonable as well. The IPSS-
QoL of mean 2.4 is satisfying. Though not validate for 
bladder neck contracture but only for anterior urethral 
stricture disease [27], correlation between IPSS and void-
ing symptoms can be taken as reliable. The results of the 
SF-8 show reasonable results: PCS is 43.8 which is close 
to the age- and sex-adjusted value of 60- to 69-year-old 
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man of the German population (average PCS 45.01). 
Considering that the mean age of our study population 
is 69.2 and therefore at the very end of the age adjusted 
group (60–69  years), we take it as satisfactory results. 
MCS is 41.8 and thus lower than the age- and sex-
adjusted value of the German population (average MCS 
50.72). From our point of view, this may be due to the 
long medical history and repeated surgery with a consec-
utive mental burden.

Limitations of this study are the retrospective design of 
the study as well as the relatively small number of patients 
and limited follow-up.

Furthermore, success was defined as the absence of need 
for further instrumentation, and no objective measurement 
such as uroflowmetric, cystoscopic or radiographic assess-
ment for recurrence-free patency of the bladder neck at the 
time of follow-up was available.

However, compared to the literature, the number of 
patients is not that small at all, giving a good insight on the 
results of this new technique. Moreover, this study points 
out the technique of T-plasty as a valuable treatment option 
for highly recurrent BNC compared to other more invasive 
techniques.

Conclusion

Highly recurrent BNC represents a challenging thera-
peutic condition. After repeated transurethral treatment 
failures, the T-plasty is a valuable option in treatment for 
highly recurrent BNC caused by transurethral surgery of 
the prostate, which offers multiple advantages compared 
to other approaches and techniques. Success rate, low rate 
of complications and no de novo incontinence are highly 
satisfactorily.
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