Folia Medica 63(4):481-7
DOI: 10.3897/folmed.63.e57517

tha medica

Surgical Treatment of Urethral Stricture
Disease — the Earlier, the Better

Valeri Mariyanovski, Emil Dorosiev, Boris Mladenov
NI Pirogov UMHATEM, Sofia, Bulgaria

Corresponding author: Boris Mladenov, Clinic of Urology, NI Pirogov UMHATEM, 21 Totleben Blvd., Sofia 1000, Bulgaria; E-mail:
boris_mladenov@abv.bg; Tel.: +359 884 551 093

Received: 30 Sep 2020 ¢ Accepted: 13 Jan 2021 ¢ Published: 31 Aug 2021

Citation: Mariyanovski V, Dorosiev E, Mladenov B. Surgical treatment of urethral stricture disease — the earlier, the better. Folia Med
(Plovdiv) 2021;63(4):481-7. doi: 10.3897/folmed.63.e57517.

Abstract

Introduction: Surgical treatment of urethral strictures is a constantly evolving process. There are various treatment options like inter-
nal urethrotomy (IUT) and open surgery. A variety of techniques for urethral reconstruction are available (grafts, flaps, and excision-
reanastomosis). Functional results of urethral reconstructive surgery are very satisfying and with low rate of complications.

Aim: We assessed the early open surgical reconstruction in comparison with the continuation with the endourological treatment -
IUTs.

Materials and methods: The study included 129 patients with urethral strictures referred to our center. At that time point, they had
received two unsuccessful IUTs and were divided into two groups — consecutive IUT and surgical repair, which included excision and
reanastomosis or augmented urethroplasty. These patients were evaluated at 12 months using urethrography and uroflowmetry. Sexual
function was evaluated using the international index of erectile function questionnaire 5-IIEF. Chi-squared test for statistical analysis
was used.

Results: Successful outcomes (urethrography presented equal caliber and Qmax was >15 ml/sec 12 months after the procedure) were
achieved in 59 (88%) of the patients using reconstructive surgery versus 26 (41.9%) of the patients with consecutive IUT (p<0.001). Mild
sexual dysfunction was reported by 12 (17.9%) patients from the group with open surgery and 7 (11.3%) from the group with continu-
ous IUT (p=0.289).

Conclusions: Early open surgery seems a reasonable solution to the problem of urethral strictures as there are only a few complications
from this surgery and the functional results are satisfactory. The success rate using open surgery was found to be significantly greater
than that in the consecutive IUT group, whereas no differences in the complication rates regarding sexual function were observed.
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prostatectomy. The surgical treatment of urethral strictures
is a constantly evolving process.! Some authors claim that
open surgery is the best treatment option.? Buccal mucosa

INTRODUCTION

3

Urethral stricture is a scarring process involving the
anterior urethra, narrowing the urethral lumen. Posterior
urethral stricture is an obliterative process in the posterior
urethra that results in fibrosis and is generally the effect of
distraction in that area caused by either trauma or radical

graft is a simple technique with good surgical outcomes.
Different techniques for urethral reconstruction are availa-
ble - grafts, flaps and excision-reanastomosis.* The urethral
reconstructive surgery is becoming more and more aggres-
sive with less complications.’
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The currently available types of stricture corrections are
as follows:

1. Urethral dilatation: The goal is to stretch the scar
without producing more scarring. It has short and midterm
efficacy rates equal to IUT%

2. Internal urethrotomy (IUT): It involves incision
through the scar to healthy tissue to allow the fibrotic tissue
to expand over a urethral catheter and the lumen to heal
enlarged. The goal is for the resultant larger luminal caliber
to be maintained after healing;

3. Open surgical reconstruction: Urethral channel can
be reconstructed by one- or two-stage procedures.

There is no one surgical technique appropriate for any
urethral stricture but it depends on the characteristics
of the stricture: location, length, severity, and previous
urethral interventions. Many authors advocate early surgi-
cal repair after failed IUT, pointing out the better long-term
success rates.” Some concerns about erectile dysfunction
after open surgery are raised.®

AIM

To assess the value of early open surgical reconstruction in
comparison with the continuation with the endourological
treatment (IUT), to compare the success and complication
rates of both treatment approaches, which are both largely
applied nowadays.

MATERIALS AND METHODS

The study recruited 129 patients, all of them either our
patients or patients referred to our center by other regio-
nal hospitals. We compared two groups of patients: group
1 including 67 patients with surgical repair of the urethral
stricture after a second unsuccessful IUT, and group 2 with
62 patients with 3 or 4 previous IUT.

The median follow-up lasted 6 years ending January
2018.

Median age was 59.3 years (range 24-78). We excluded
patients with total obliteration, multiple consecutive stric-
tures, urethrocutaneous fistula, and history of urethroplasty.

The IUT is performed using the technique of cold knife.
The narrowed urethra is incised. The stricture is cut at 12
o’clock position. This is done without cauterization and co-
agulation in order to avoid the thermal damage of the tissue.

Figure 1. Excision and reanastomosis of urethra.

Ethics Committee Approval from the institution was
obtained. All patients signed approved informed consent
prior to treatment.

Etiology of the strictures in the group of reconstructive
surgery was as follows:

1. Catheter placement - 9 cases: most of the patients
were cared previously in the ICU department.

2. Perineal trauma - 8 cases: the cases with severe pel-
vic fractures and hematoma and urinoma, which required
immediate surgical exploration were excluded. We includ-
ed also 2 cases with penile trauma after sexual intercourse
associated with partial urethral lesion.

3. Transurethral surgery - 15 cases. We had patients
after TURP, HOLEP, TUIP and TURBT.

4. Hypospadias repair — 9 cases.

5. Post infectious strictures — 12 cases: a consequence of
sexually transmitted diseases.

6. Lichen sclerosus - 6 cases. The skin is atrophic, white
colored, and dry. Lichen sclerosus was histologically proven.

7. Unknown etiology - 8 cases.

Stricture length for the surgery group was: 1-2 cm - 15
cases; 2 to 3 cm - 20 cases; 3 to 4 cm - 19 cases; 4 to 5 cm
or more — 13 cases.

We performed the following surgical corrections:

Excision and reanastomosis — 14 cases. We transect the
urethra at the previously determined site of the stricture,
remove the scarred tissue with enough length of adjacent
whitish or grey appearing urethra and the two normal and
viable edges are sutured together (Fig. 1). We regard the
augmented reanastomosis technique as a subtype of the
previous one - if the length of the excised, scarred urethra
is too big, sometimes direct reanastomosis is impossible or
possible under not optimal conditions - tension and dan-
ger of fistulisation. In such circumstances, we approach and
stich just the one end of the approximated ends and put a
patch of buccal mucosa as a “roof” in the place.

Augmented urethroplasty with buccal mucosa graft
(dorsal or ventral onlay — one- or two-stage procedures) —
46 cases. The procedure of harvesting the graft runs as fol-
lows: nasal or oral intubation. We take the graft from single
cheek and suture the wound.

In penile urethroplasty, we used dorsal onlay with
complete excision of the scarred urethra (Fig. 2). In one
case, we tried a tube graft with remodeling concomitant-
ly with ventral and dorsal onlay after Asopa’s technique.
In 39 of the patients, the surgeries were completed as a one-
stage procedure, but we performed two-stage procedures
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Figure 2. Penile urethroplasty with dorsal onlay (buccal mucosa graft).

in 7 cases. During the first stage the urethra is opened or
completely removed and replaced by a wide strip of oral
mucosa. The strip is sutured to the corpora and at 12
months, the edges are tubularised and covered by a second
layer of penile skin. The diseased mucosa is excised leav-
ing a midline strip of native urethral mucosa on the dorsal
side. The buccal mucosal graft (BMG) is fixed on either side
of this strip over a silicone catheter. The glans wings are
opposed in midline taking anchoring bites on the mucosal
graft ventrally.

Substitution urethroplasty — penile skin flap in 7 cases
(in 5 cases prepuce and in 2 cases — the penile shaft skin).

Patients were given oral antibiotics — quinolones in the
absence of allergy until the catheter is removed, usually 3
weeks after grafting.

The duration of the catheterization in the IUT group was
between 3 and 11 days.

Statistical analysis was performed using the SPSS 21.0 -
chi-squared test for statistical inference.

We performed objective evaluation of the results with
urethrography and uroflowmetry at 12 months. Clinical
outcome was considered successful if the urethrography
12 months after surgery shows equal caliber through-
out the whole continuity, Q max postoperatively is above
15 ml/sec.

Sexual function was evaluated via IIEF-5 patient ques-
tionnaire.®

RESULTS

The results from the comparison of the success rate of
reconstructive surgery group (67 patients) and consecutive
IUT group (62 patients) are presented in Table 1.

Eight (11.9%) patients of the reconstruction surgery
patients had treatment failure — with recurrent stricture on
the urethrography and Qmax on the uroflowmetry <15 ml/
sec. The failures were in the flap-repaired patients. These
eight patients were managed as follows: five by repeated
IUT and three with definitive perineostomy.

There was a statistically significant difference in the
success rate of both approaches - reconstructive surgery
and consecutive IUT (p<0.001) (Fig. 4).

Mild sexual dysfunction was found in 12 (17.9%)
patients from the group with open surgery and 7 (11.3%)
from the group with continuous IUT - cold glans, hypo-
sensitivity of the penis, ejaculation without a stream but in
form of dribbling of the drops.

No statistically significant difference was found between
both groups in the sexual dysfunction as a complication of
the method used (p=0.289) (Fig. 5).

DISCUSSION

Initial studies showed very different outcomes of IUT with
success rates ranging from 50% to 100%. *1° However, the-
se studies reported only short-term results. Recent studies
with longer follow-ups have shown a poor success rate,
ranging from 6% to 60%. !! There are publications for the
use of mitomycin, hyaluronic acid, triamcinolone or car-
boxymethylcellulose as injections in the area of the IUT for
improving the results and make them lasting.!>14

IUT has its value for shorter strictures and initial treat-
ment.!>1¢ If the good result after IUT is not long lasting and
the stricture recurs after less than 6-9 months, it is usually
pointless to continue with it, because of the better long-term
success rates of urethroplasty'’, which is fully consistent

Table 1. Differences in the success rates in both groups according to the results at 12 months

Consecutive IUT

Reconstructive surgery

12 months - equal urethral caliber (Fig. 3) 26
12 months - Qmax > 15 ml/sec 30
Success rate (number of patients, %)

26 out of 62 patients (41.9%)

59
59
59 out of 67 patients (88%)
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Figure 3. Urethrography of a patient before and after surgery.
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Figure 4. Differences in the success rate of reconstructive surgery and consecutive [UT.
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Figure 5. Sexual dysfunction as a complication of reconstructive surgery and consecutive IUT.

with the outcomes of the present study. This conclusion is
not quite confirmed by the study of Wong et al.'® who found
no sufficient data to determine which intervention was best-
suited for urethral stricture disease in terms of balancing
efficacy, adverse events and costs. Referring to the cost ef-
fectiveness and the clinical benefit, Greenwell et al.!? clearly
advised to proceed after the failure of the 1 IUT to open
urethroplasty.

Although the treatment of urethral stricture disease
dates to the foundations of our specialty, the consider-
able progress made over the last 50 years allows many of
the most complex strictures to be reliably reconstructed in
one stage. Our endeavour has always been to reconstruct
the urethra in one stage if the conditions are available - the
quality of life of patient is much better with one-stage than
with two-stage procedures. We perform two-stage proce-
dures if they are inevitable because of poor vasculariza-
tion of the tissues and lack of reconstructive material. This
option is used by many surgeons.?*?! Complex and recur-
rent strictures can be treated without mobilizing the ure-
thra but just via ventral sagittal urethrotomy and dorsal
free graft urethroplasty using oral mucosa.?»?> We found
the technique of Asopa especially useful if the scar is dense.
Another option for urethral sparing is the concomitant use
of preputial and buccal grafts.?*

Anastomotic repair includes complete excision of the
area of fibrosis, with a primary reanastomosis of the nor-
mal ends of the anterior urethra. We achieve best results
when the following technical points are observed: the area
of fibrosis and the surrounding compromised tissue are
totally excised; the urethral anastomosis is widely spatu-

lated, creating a large ovoid anastomosis; and the anasto-
mosis is tension free. Defects up to 5 cm can be successfully
excised and primarily reconstructed.?> Based on our
results, it is advisable to avoid this technique in strictures
longer than 3 cm despite some descriptions of replacement
of defects for up to 5 cm. The exact length of the compro-
mised part of the urethra is established through urethrog-
raphy and urethrocystoscopy as described by Kuo et al.2*

Most of the authors prefer buccal mucosa and lin-
gual grafts for reconstruction.?>?¢ We used only the oral
mucosa because it is easy to harvest and there are just a
few complications on the donor site. The qualities of the
oral mucosa are unsurpassable. We consider the other
alternatives almost as just theoretical and much more inva-
sive in comparison with the oral mucosa. We encountered
bleeding, continued once on the day after the surgery and
more pronounced swelling that interfered with the opening
of the mouth, three cases complained with difficult smil-
ing and two with dry mouth. There were occasional reports
of numbness and oversensitivity at the place of harvesting.
Taking the graft from the lower lip resulted in more dif-
ficulties — smiling and sometimes with food intake. The
buccal mucosa harvesting has low morbidity according to
all authors.?”?

Complications following reconstructive surgery for
urethral stricture disease are mostly related to infection
in the immediate postoperative period. We prevent this by
using antibiotics for the duration of the catheter stay and
rinsing the mouth with antiseptic solutions regularly for
5 days before the oral mucosa harvesting. This has been
observed also by Lacy et al.?? Other complications accor-
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ding to the specialized literature include bleeding, fistulae,
thromboembolic, positioning-related, and Foley catheter
malfunction.?*3! Complication rates for anastomotic and
substitution urethroplasty were 9.1% and 17%, respec-
tively.> Most of our complications were related to the flap
substitution - fistula and torsion of the penis. Similar data
are also reported.’! Erectile dysfunction after urethroplasty
was raised as a concern®, however, our results do not show
any statistically significant difference in the patients treated
either with open surgery or IUT.

A limitation of the present study is the fact that the
groups compared were unequal according to some indica-
tors (for instance length of stricture), which can potentially
lead to bias and statistical errors.

CONCLUSIONS

Early open surgery is a reasonable solution to the problem
of urethral strictures because of the fewer complicati-
ons from this surgery and the reliability of the functional
results. The success rate of open surgery was found to be
significantly greater than that of consecutive IUTs, while
no differences in the complication rates regarding sexual
function were observed.
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Pe3ome

BBefeHwe: Xupyprudeckoe n1edeHne CTPUKTYP YPETPBI — 3TO IOCTOSHHO pa3BuBaoLmiica nmpouecc. CyIecTBYOT pa3INdHble Tepa-
HeBTIYECKMe BAPMAHTBI, TaKue Kak BHyTpeHH:AA yperporomus (IUT) u orkpbitas onepanys. JJoCTyIHBI pa3nnyHble JPYTUe METOAbI
PEKOHCTPYKIMM YpeTphl (TPaHCIUIAHTATHL, /SIMOLA U 9KCIIM3MOHHO-peaHacToM03). OYHKIMOHA/IbHBIE Pe3y/IbTaThl PeKOHCTPYKTUB-
HOI XUPYPIUM YPETPhl YPE3BIYANHO YIOB/IETBOPUTENIbHBL M C HU3KON YaCTOTOI OCIOKHEHMIA.

Llenib: Mbl OLleHMIM PaHHIO0 OTKPBITYIO XMPYPIUYECKyI0 PeKOHCTPYKLNIO IO CPAaBHEHMIO C IIPOOJDKEHIIEM SHJI0YPOIOTIYeCKO
teparmn — [UT.

MaTepuanbl 1 MeToAbl: B nccnegoBanne BKIOUeHbI 129 MAIVEHTOB CO CTPUKTYPaMI ypeTpsl, 0OpaTuBIMXCs B Hall jeHTp. K
TOMY BpeMeHN Yy Hux 6butn 10 ABe Heypaunble IUT 1 oy 6bU1M pasjenieHsl Ha iBe IPyIs! — ¢ mocenyomeit IUT u ¢ xupyprudeckoit
PEKOHCTPYKIMel, KOTopas BK/IIOYajla UCCeYeHMe ¥ PEaHaCTOMO3 WM ayTMEHTUPOBAHHYIO YPeTPOIUIACTUKY. DTH HMalVIeHThl ObIIN
obcenoBaHbl yepes 12 MecsLes ¢ omolbio yperporpadun n ypodnoymerpun. CekcyanbHas GyHKIMA OLIEHNBAIACH C ITOMOLIBIO
ompocHuka 5-IIEF (Me>xpyHapopHblil MHAEKC SpeKTUIbHOM GyHKUMM). [/ CTaTMCTUYECKOTO aHaMu3a VICIIONIb30BaJICA KpUTepuit
X1-KBajipar.

Pesynbrarbl: Ycnemnslit pe3ynsrat (yperporpadus mokasasa TOT e pasMep n Qmax > 15 Mii/cek depes 12 MecsleB IOCTe Ipo-
Lefypsl) 6bUT BOCTUTHYT Y 59 (88%) MaIeHTOB MOC/Ie PeKOHCTPYKTUBHON XUPYPruy mpoTus 26 (41.9%) malueHTOB ¢ MOCTeRyomeit
IUT <0.001). JIérkas cekcyanbHast fucyHKINA 6bl1a oTMedeHa y 12 (17.9%) ImaleHToB B IPYIIIle OTKPBITOIO XMPYPrUYecKOro BMe-
marenbeTBa 1y 7 (11.3%) manmeHToB B rpyiie nocnegyoueit IUT (p=0.289).

3ak/roueHue: PanHee OTKPBITOE XMPYPIUYECKOe BMELIATeIbCTBO IPEICTAB/LACTCA Pa3yMHBIM pellleHeM IIPoOIeMbl CTPUKTYP ype-
TPBIL, TaK KaK IIPU 3TOM XMPYPIUYECKOM BMELIATeTbCTBE MMEETCS BCETO HECKONIbKO OCTIOXHEHUI, a GYHKI[MOHA/IbHbIE Pe3y/IbTaThl
ynoBeTBopuTenbHbl. Ilokasarenp yCIemHOCTY OTKPBITOrO XMPYPru4eCKOro BMELIATeNbCTBA OKA3a/Cs 3HAUYMTENbHO BbILIE, YEM B
rpynme ¢ nocnenymouteit IUT, npy 9TOM HUKaKVX pas/IMyuil B 4aCTOTE OC/IOKHEHMIT CEKCYalbHOM QYHKIMM He HabII0amoch.

KnoueBble c/oBa

IUT, ponrocpodnble pe3ynbTaThl, CTPUKTYPA yPeTPHI, yPeTPONIacThKa
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