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ABSTRACT

Introduction: Nowadays, buccal mucosa grafts are the most successful method to reconstruct bulbar urethral strictures.
Dorsal placement of the graft has been recently proposed, allowing the graft to be spread fixed on the tunica albuginea of
the corporal bodies overlying the stricture. The dorsal graft is ingenious and represents a useful addition to the surgical
armamentarium, since it offers a better chance for graft take than does the spongiosum when the urethrais diseased and
poorly vascularized. We developed an additional reconstructive option using tunica vaginalis grafts, placed dorsally, for
the treatment of anterior urethral strictures.

Surgical Technique: A total of 11 patientswith anterior urethral stricturesweretreated with atunicavaginalis graft urethro-
plasty. The surgical technique was done as described by Barbagli. The urethra was dissected from the corpora cavernosa
and rotated 180 degrees. Thedorsal urethral surface was exposed and fully opened. Both the distal and proximal luminawere
calibrated. The tunicavaginalis graft was sutured, splayed and quilted over the corpora cavernosa using 6-0 PDS running
stitches. The left side of the urethral mucosa was sutured to the graft using 6-0 PDS sutures. A 18F silicone Foley catheter
wasinserted at this point. The urethrawas rotated back to its original position and sutured laterally to the right side of the
graft. At the end of the procedure, the graft was completely covered by the urethra. With afollow-up ranging from 7 weeks
to5months, all patientswerevoiding well (uroflowmetry > 14 mL per second).

Conclusion: Thisinitial experiencein 11 patients indicates that tunicavaginalis dorsal graft urethroplasty may be consid-
ered within the reconstructive armamentarium of genitourinary surgeons.
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INTRODUCTION the best option to obtain a definitive cure for most
urethral strictures (1).

Urethral reconstruction for trauma or stric- Although an end-to-end anastomosisfoll ow-

ture can require some of the most challenging tech-
niquesin urological surgery. Now that therole of ure-
throtomy has been drastically reduced, due to high
long-term recurrence rates, urethroplasty is currently
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ing resection of the diseased tissue is feasible for
short localized strictures, additional tissue is often
necessary for longer segments. Autologous
nonurethral tissue grafts or flaps from genital and
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extragenital skin, bladder, rectal and buccal mucosa
have been used.

Two major topics have been introduced in the
past decade in urethral surgery in adults: the use of
buccal mucosa and the dorsal approach for urethro-
plasty. The dorsal approach proposed by Barbagli has
proven to be an effective and successful treatment of
urethral stricture disease with little morbidity (2). On
the other hand buccal mucosa grafting for urethro-
plasty of both urethral stricture and hypospadias re-
pair has gained widespread acceptance during the past
10 years.

To explore the possibility of urethral recon-
struction with agraft of tunicavaginalisto treat long
strictures we previously reported the use of tunica
vaginalis graft as a novel substitute for urethral re-
construction in rabbits before performing the opera-
tionin patients.

We present our short-term experience with
tunica vaginalis grafts, placed dorsally, for the treat-
ment of anterior urethral strictures. To our knowledge
wereport thefirst use of tunicavaginalisgraft in ure-
throplasty.

SURGICAL TECHNIQUE

Preoperative evaluationincluded clinical his-
tory, physical examination, urine culture, uroflowmetry,
and retrograde and voiding cystourethrography in al
patients.

The surgical procedure was performed with
the patient under epidural anesthesia. With the patient
in the lithotomy position, through a perineal midline
incision, the bulbocavernosus muscle was divided and
the bulbar urethra exposed.

Theurethraisfreed from the bulbocavernous
musclesfor itsentirelength and the muscles arefixed
to aretractor using four stitches. The bulbar urethra
is dissected from the corpora cavernosa (Figure-1).
Theurethraisrotated 180° and the distal extent of the
stenosis isidentified by gently inserting a 18F cath-
eter with a soft round tip until it meets resistance.

The dorsal urethral surface isincised in the
midline until the catheter tip and urethral lumen are
exposed (Figure-2). Thestrictureisthenincised along

its entire length by extending the urethrotomy both
distally and proximally. Once the entire stricture has
been incised, the length and width of the remaining
urethral plate is measured.

The tunica vaginalis graft is trimmed to an
appropriate size according to the length and width of
the urethral defect (Figure-3). All harvests were per-
formed using our standard technique. The graft was
then defatted and kept in saline until it was ready to
be placed on the recipient site.

The opened urethrais rotated onto the right
side and the graft is sutured, splayed and quilted over
the corpora cavernosa using 6-zero running stitches
(Figure-4). Theright urethral marginissutured onthe
right side of the graft. The urethrais rotated over the
graft and the | eft side of the graft is sutured to the | eft
side of the urethra. At the end of the procedure the
graft iscompletely covered by the urethra (Figure-5).
A 18 Fr silicone catheter was inserted in the recon-
structed urethraand urinary diversion was performed
using a suprapubic catheter for 2 weeks. A nonadhe-
sive compressive dressing was used and left in place
for 3 days. Patients were mobilized on the first post-
operative day and were discharged home 3 days af-
ter surgery. Transurethral micturition started after 2
weeks, when voiding cystography showed a patent
urethra without extravasation.

This technique has so far been used in 11
patients. Theetiology of the stricturewasinfectivein
6 patients, iatrogenic in 3 and not knownin 2 patients.
The clinical details of the patients are given in the
Table-1.

The mean age was 53.1 years (range 21 to
77 years). The median length of the stricture was 3.9
cm (range 2.3 to 8). No blood transfusion was re-
quired.

No periurethral leakage at voiding cystoure-
throgram was observed (Figure-6). None of the pa-
tientscomplained of postoperativetesticular discom-
fort.

Early postoperative complication occurredin
1 patient undergoing tunica vaginalis urethroplasty.
This patient had a small scrotal hematoma that re-
solved with drainage. We follow the patients using a
standardized protocol, including a questionnaire on
patient satisfaction and determination of flow rate.
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Figurel— A) Retrograde urethrography showing the urethral stricture. B) Thebulbar urethraiscompletely mobilized fromthe corpora
cavernosa.

Figure 2 — The urethra isrotated 180 degrees, and the strictureisincised along its dorsal surface.

With follow-up ranging from 7 weeks to 5 This study was approved by the Local Re-
months (mean follow-up 2.8 months), al patientswere search Ethical Committee, reference number 025/
voiding well (uroflowmetry was morethan 14 mL per 2006. Informed consent was obtained from all pa-
second). tients.
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Figure 3 —Thetunica vaginalis graft was obtained by sharp dissection with fine scissors.

COMMENTS In recurrent urethral strictures with failed
prior internal urethrotomies, the indication is for an

Surgery of the urethrafor stricture diseaseis open approach. Similarly, urethroplasty may be the
expanding because of the discouraging long-term high first optioninlong or multiple penile strictures, taking

failure rate after urethrotomy. The use of new tech- into account the high recurrence rates after internal
niquesand new urethral substitutesischallenging for urethrotomy. Although end-to-end anastomosis re-
theurologist. mains the method of choice in short uncomplicated
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Figure4—Thetunicavaginalisgraft was placed dorsally over the corpora cavernosa and tied with 6 running polydioxanone 6-0 sutures.

strictures, patientswith astricture length exceeding 1
to 2 cm or with complex strictures, particularly inthe
penile area, require urethroplasty with either genital
or extragenital graft material (1).

Duringthelast 10 yearsbucca mucosa grafts
have secured an important placein the armamentarium
of substitution urethroplastiesfor the treatment of con-
genital and acquired anterior urethral disease (3). Ad-
vantages of buccal mucosal asafreegraft arethatitis
hairless, and hasathick elastin rich epithelium making
it tough and easy to handle, with athin and highly vas-
cular lamina propria that facilitates inosculation and
imbibitions. Buccal mucosaisrelatively easly harvested
from the inner cheeks or lower lip with reputed mini-
ma morbidity but oral complicationshave been reported
in 0% to 8.3% of patients (4). Buccal mucosal grafts
_ arecurrently the procedure of choicein treating bulbar
Figure5—Final aspect of thetunica vaginalisurethroplasty. The ~ Uréthral strictures not amenable to excision and pri-
graftiscompletely covered by the urethra. mary end-to-end anastomosis.
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Table 1 — Clinical data of the patients.

Patient Age Stricture Etiology L ocalization Previous
(years) Length (cm) Treatments
1 I 50 latrogenic Bulbar No
2 0 34 Inflammatory Bulbar 2UT,1D
3 61 80 latrogenic Bulbar 1uUT
4 b 34 Inflammatory Penile 2UT
5 66 23 Inflammatory Penile No
6 21 30 Inflammatory Bulbar No
7 &4 32 Unknown Bulbar 1UT,1D
8 49 34 Inflammatory Bulbar 1UT
9 5 30 Inflammatory Bulbar No
10 37 40 Unknown Penile No
un 69 48 latrogenic Penile No
UT = urethrotomies; D = dilatations.
A Barbagli et al. (2) popularized the concept of

dorsal grafts anchored directly to the corpora, which
has possible advantages compared to ventral graft
urethroplasty that include better mechanical support,
a better blood supply to the graft, and prevention of
urethral diverticula. The Barbagli technique also has
another advantage. The incision through the corpus
spongiosumisthrough thethinnest and, therefore, least
vascular part of the urethra, making bleeding substan-
tially lessthan after ventral incision of the stricture.

Using an animal model we evaluated tunica
vaginalis graft as a substitute for buccal mucosa in
dorsal urethroplasty. All animalsdemonstrated a patent
and functional urethra, as evidenced by radiographic
and histological analyses. There was no evidence of
infection or fistula(5).

Tunicavaginalis graft is much easier to har-
vest than other materialsand their applicationisfaster.
In addition, the donor site is near and the tissue is
abundant. Use of the tunica vaginalis graft has the
potential to significantly decrease operativetime. The
reduced operative time has remarkable advantages
and helps prevent troublesome complications from
prolonged high lithotomy position.

We realize that the study have some weak-

Figure6—A) \Voiding cystourethrogram showing a stricture. B)
\oiding cystourethrogram after tunica vaginalis urethroplasty.

nesses. The main one is that the study has a short
follow-up. The aim of this study was not the com-
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parison of outcomes between penile skin, buccal
mucosa and tunica vaginalis as substitute materials
for urethroplasty. The present study only describes
anew alternative in reconstructive urethral surgery
and suggests the tunica vaginalis as the substitute
material.

Inour initial experience al patients had ana-
tomically and functionally patent urethras as demon-
strated by retrograde urethrography and uroflowmetry,
but we know that the follow-up in this single study
was brief. A wide series of patients with adequate
follow-up are necessary to confirm our preliminary
results obtained in this series.

CONCLUSION

Thisinitial experiencein 11 patientsindicates
that tunicavaginalisdorsal graft urethroplasty may be
considered within the reconstructive armamentarium
of genitourinary surgeons.
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EDITORIAL COMMENT

The search for an ideal urethral substitute
carrieson asinvestigators continueto evaluate various
materia sfor substitution urethroplasty. Buccal mucosa
has proven to be a versatile substitute for strictures
involving the meatus and the entire anterior urethra.
Themorbidity following buccal mucosaharvestingis
mild and not cumbersomefor patients. Withincreasing
reports of the success of buccal mucosa in
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urethroplasty, penile skin flapsare used more sparingly
and the focus has shifted towards the use of free
grafts. Newer urethral substitutes like colonic and
tongue mucosa have been investigated asalternatives.
The authors present results of asmall study using the
tunica vaginalis as a free graft on the urethra. There
is experimental evidence to suggest that tunica
vaginalis can be used successfully as afree graft for
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urethral strictures. It also appearsto be alessmorbid
procedure than buccal mucosa urethroplasty. As the
follow-up is short and number of patientslimited, no
firm conclusions can be drawn regarding thelong term

EDITORIAL COMMENT

The use of tunicavaginalisin reconstructive
urethral surgery was mainly suggested by pediatric
urologistsin hypospadiasrepair. The objectivewasto
provide vascular and mechanical support to the
reconstructed urethra in order to avoid fistula
formation. For our best knowledge, the authors of this
manuscript reported, by the first, the use of tunica
vaginalisgraft in adult bulbar urethroplasty. Theauthors
honestly emphasized the weaknesses and the
drawbacksof their study, including avery short follow-
up. It can be speculated that the success rate of this
new kind of urethroplasty will probably decreasewith
extended follow-up; itisa“natural evolution” of any
kind of urethroplasty apart from the substitute graft
material. History of reconstructive urethral surgery is
full of new and different substitute materials for
urethral reconstruction, but, unfortunately, the final,
long term follow-up outcome of any kind of
urethroplasty is probably influenced more by the
original urethral pathology than by the substitute
material used for the repair.

Surgical treatment of urethral stricture
diseasesisacontinually evolving process, and urologists
have changed over timethe substitute material. Inthe
‘90s, skin graftswerethe preferred substitute material
for urethroplasty, but at present, many of us have left
the use of skinsgraft. Up-to-date, buccal mucosa has
become the most preferred substitute material in the
treatment of urethral stricturesasit isreadily available
inall patientsand easily harvested from theinner cheek
or lower lip and guarantees a concealed donor site

durability of this technique. However, the authors
provideastrong casefor comparison of thistechnique
along with other substitution methods of urethroplasty
in alarger number of patients.
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scar and low oral morbidity. Buccal mucosaishairless
and has athick elastin-rich epithelium, which makes
it tough yet easy to handle, and a thin and highly
vascular lamina propria, which facilitates
inosculation and imbibition. These statements are
now supported by literature evidence (1). In our
experience, when we convey this message to the
patients, they always appreciate it. Patients do not
like to be considered as an experimental animal.
For thisreason, we are publishing all the results of
our urethroplastiesin an open and no-profit dedicate
website (www.urethralcenter.it), to convey to the
patients that the surgical technique we have selected
for himisworldwide used inthe urological community
and theresultsof thistechniquearefully at hisdisposal.
Inthenear future, every patient with aurethral stricture
will be able to manage dedicated nomograms, which
will predict his success and complication rate after
surgery accurately on the basis of hisage, of the site,
of the length and the etiology of stricture.

This article is important for another reason.
One of the basic principlesin urethral reconstruction
consistsin theformation of an epithelialized tubefrom
a buried strip of skin. In 1880, Duplay described a
method for urethral constructionin hypospadias, which
was based on that principle, and reported the method
that is usually associated with his name (2). In 1949,
Denis Browne described a similar method for
construction of the urethra in hypospadias (3). His
method differs from Duplay’s in a few essential
respects. Over time, the Duplay’sand DenisBrowne's
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principles, according to which the buried strip of intact
epithelium becomes an epithelialized tube, iswidely
exploited in reconstructive urology. In 1980, Monseur
described thefirst dorsal urethroplasty and fully quoted
the Duplay’s principle: “...En premier lieu, I’ urétre
C’ est un tube natural. Si une bandel ette de peu ou de
mugueuse enfouie, selon le principe de Duplay, tend
spontanément ase tubuliser, combine plusfacilement
le tube urétral transfromé en bandelette par une
incision longitudinal reprendera-t-il saforme préalabe!
Elargir le canal ne suffit pas, il faut enfixer lesbords’
(4). In 1996 (reference 2 in the text), we have fully
exploited the Duplay’s-Denis Browne' s-Monseur’s
principles. The authors of this article showed in the
experimental model and in humansthat aburied strip
of tunicavaginalisbecomesan epithelialized tube. One
hundred-twenty-seven years later, these authors
confirm and expand theingenious Duplay’sprinciple:
each strip of autologus epithelia tissue hasthe potentia
to be used for urethral regeneration. This is an
important message for people involved in tissue
engineering studies.
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Thisnew surgical technique should be now
included in the armamentarium of the reconstructive
urethral surgeon. The reconstruction of urethral
channel is a challenging problem, for instance,
sometimes, in our daily surgical practice, we might
ask ourselves what kind of repair we are going to
doinaparticularly unusual and complex case. The
replay should be“let ususethetunicavaginalisgraft
as suggested in the International Braz J Urol in
2007
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