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Case Report

Tubal Buccal Mucosa Graft without Anastomosis of the Proximal
Urethra for Long Segment Posterior Urethral Defect Repair
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A 31-year-old man was referred for further management of a urethral stricture. He was
a victim of a traffic accident and his urethral injury was associated with a pelvic bone
fracture. He had previously undergone a suprapubic cystostomy only owing to his un-
stable general condition at another hospital. After 3 months of urethral injury, direct
urethral anastomosis was attempted, but the surgery failed. An additional 4 failed in-
ternal urethrotomies were performed before the patient visited Chungbuk National
University Hospital. Preoperative images revealed complete posterior urethral dis-
ruption, and the defect length was 4 cm. We performed a buccal mucosa tubal graft with-
out anastomosis of the proximal urethra for a long segment posterior urethral defect.
The Foley catheter was removed 3 weeks after the operation and the patient was able
to void successfully. After 8 months, he had normal voiding function without urinary
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incontinence.
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Although most urethral strictures can be treated by endo-
scopic or open surgical techniques, the management of a
long segment urethral defect, especially a posterior ure-
thral lesion, needs a strategic surgical plan owing to the
high rate of failure or complications. Lesions of the urethra,
which occur in 3 to 25% of patients with pelvic fractures or
after iatrogenic manipulation, may be complicated by re-
current stricture formation, incontinence, recurrent uri-
nary tract infection, and erectile dysfunction [1].

So far, various procedures and materials have been in-
troduced for long urethral defect repair, including direct
end-to-end anastomosis; onlay or tubal grafts using the
skin, bladder, or buccal mucosa; and ventral fasciocuta-
neous flaps on a vascular pedicle [2]. Buccal mucosa grafts
may be useful in patients with severe urethral strictures,
especially when the urethral plate is unserviceable for
graft augmentation urethroplasty [3]. However, repair of
long posterior urethral defects involving the urethral
sphincter with the use of buccal mucosa is tricky because
it can be associated with urinary incontinence.

Herein, we report a young male patient with a 4.0-cm pos-
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terior urethral defect that was successfully corrected by a
buccal mucosa tubal graft without anastomosis of the prox-
imal urethra.

CASE REPORT

A 31-year-old male patient was referred to us for further
management of urethral stricture. Fifteen months pre-
viously, he was a victim of a traffic accident and was trans-
ferred to another hospital. Computerized tomography re-
vealed fractures of the pelvic bone, clavicle, and multiple
ribs with small bowel perforation as a result of the accident.
He underwent emergency surgery on the same day owing
to bowel perforation. However, only suprapubic cystosto-
my was performed for the complete membranous urethral
disruption because of his unstable condition. Although di-
rect urethral anastomosis was tried after 3 months of ure-
thral injury, the surgery failed owing to incidental rectal
injury by false sound dilatation at the proximal urethral
end through the suprapubic cystostomy site. Following
that, he underwent an additional 4 failed internal ure-
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FIG. 1. Urethrocystography via urethra and cystostomy catheter
revealed complete posterior urethral disruption; the defect was
4 cm.
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throtomies in several hospitals. Fortunately, he had nor-
mal penile erection function.

Preoperatively, he was evaluated with simultaneous ret-
rograde and antegrade urethrography to evaluate the ex-
act location and length of the stricture. The images re-
vealed a complete posterior urethral disruption, and the
defect length was 4 cm (Fig. 1). Pseudomonas grew in urine
cultures and intravenous antibiotics were administrated
for a week before the operation. Under general anesthesia,
he was placed in a lithotomy position. Buccal mucosal
grafts were harvested from both inner cheeks by a plastic
and reconstructive surgery team. The inner cheek was in-
filtrated with 1:200,000 epinephrine and two 5.0x2.5 cm
and 5.0x2.0 cm sized grafts were harvested. The grafts
were defatted and tubed around a 20 Fr Foley catheter by
use of interrupted 4-0 polyglactin sutures (Fig. 2A). The
anastomosis of the graft to the distal end of the urethra was
performed after resection of fibrotic tissue through a mid-
line perineal incision. To minimize the morbidity of the ure-
thral sphincter, an 18 Fr sound was placed on the proximal
urethral end through the suprapubic route, and from the
defected segment to the perineum was carefully perforated

FIG. 2. (A) Two 5.0x2.5 cm and 5.0x2.0
cm sized grafts were harvested. The
grafts were defatted and tubed around

Buccal mucosa

‘«—Foley catheter

a 20 Fr Foley catheter by using inter-
rupted 4-0 polyglactin sutures. (B) An
18 Fr sound was placed on the proxi-
mal urethral end through the supra-
pubic route and from the defected
segment to the perineum was carefully
perforated along with finger palpation
of the sound tip. (C and D) The 20 Fr
Foley catheter with tubal buccal mu-
cosa graft was successfully interposed
in the defective urethral segment. (E)
Illustration of buccal mucosal inter-

@ position in the defective urethral seg-

ment.
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along with finger palpation of the sound tip (Fig. 2B). After
careful dilation up to 24 Fr, a 20 Fr Foley catheter with the
tubal buccal mucosa graft was successfully interposed in
the defective urethral segment (Figs. 2C-E). All layers
were closed after meticulous bleeding control. Suprapubic
drainage continued until patency of the urethra could be
ensured by postoperative imaging.

The intraluminal Foley catheter was removed 3 weeks
after the operation, and while the suprapubic cystostomy
was clamped, the patient was instructed to void. He was
able to void successfully without urinary incontinence. A
postoperative urethrogram showed a good urethral shape
with no urinary leaks (Fig. 3A). Although the maximum
uroflow rate was weak (13.7 ml/sec), postoperative uro-
flowmetry showed a normal shape with no residual urine
(Fig. 3B). After 8 months he had normal sexual and voiding
functions without urinary incontinence.

DISCUSSION

Herein, we reported a successful operation using a tubal
buccal mucosa graft without anastomosis of the proximal
urethra for managing a long segment posterior urethral
defect. This procedure has several advantages. First, in-
jury to perineal structures can be minimized owing to the
avoidance of anastomosis of the proximal urethral end. Of
course, direct end-to-end anastomosis between the prox-
imal and the distal healthy urethral mucosa is the best
method for a successful operation. However, in terms of a
complicated long segment posterior urethral defect, ex-
tensive dissection is inevitable for approach to the prox-
imal urethral end. Especially in the case of sexually active
young patients, preservation of the perineal nerves is of
great importance for preserving erectile function. In addi-
tion, sphincter injury can be diminished because only stag-
ed dilatation using a sound is performed in the urethral
sphincter without incision or excision of muscles.
Surgical principles for posterior urethral stricture
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caused by pelvic bone fracture are excision of the fibrotic
scar and a tension-free anastomosis. Complicated cases
such as patients with prior failed surgeries or long segment
strictures may need extensive surgery, such as a combined
abdominal-perineal approach with complete pubectomy
for adequate length and a tension-free anastomosis. How-
ever, this could be associated with urinary incontinence,
impotence, or even failure again. Moreover, our patient
was young and had normal erectile function; thus, we be-
lieved that aggressive surgery was not appropriate.
Nowadays, the most commonly used graft materials for
a refractory urethral stricture are skin, bladder mucosa,
and buccal mucosa. El-Sherbiny et al. [4] studied 3 graft
materials in experimental dogs and concluded that buccal
mucosa was the best graft material among them. They re-
ported that buccal mucosa grafting was associated with the
lowest stricture rate of 12%, followed by 37% for bladder
mucosa and 62% for skin, and graft shrinkage was less than
10% for buccal mucosa compared with 20 to 40% for skin
and bladder mucosa. Buccal mucosa has a thick epithelium
rich in elastin that makes it easy to handle and durable [5].
In clinical studies, the overall success rate of buccal mucosa
was higher than for skin grafting [6]. Considering the phys-
iology, bladder mucosa grafts may be the best material for
contact with urine. However, bladder mucosa has been as-
sociated with many complications, including stricture, pro-
lapse, and a granulomatous reaction [7]. The lamina prop-
ria of buccal mucosa is thin compared with bladder mucosa
and skin, which facilitates inoculation and neovasculari-
zation. Moreover, additional abdominal incisions are need-
ed to harvest the bladder mucosa. In terms of graft techni-
ques, onlay grafts usually have better results than tubal
grafts [4]. Tubal grafts may fail because of inadequate graft
take, because they are not circumferentially surrounded by
vascularized tissue, and because of inexperience of the sur-
geons [1]. However, considering the location and length of
the stricture in our case, pubectomy and a combined ab-
dominal-perineal approach would have been required for

Results

Voiding time: 28 s

Flow time: 22 s

Time to max flow: 11 s

Max flow rate: 13.7 ml/s
Average flow rate: 9.2 ml/s
Voided volume: 208 mi
Filter: Standard
Sensor: Spinning disc
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FIG. 3. (A) Postoperative urethrogram showing a good urethral shape with no contrast leaks. (B) Postoperative uroflowmetry showed

normal flow shape with no residual urine.
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proper onlay technique. Therefore, we believed that a tubal
buccal mucosa graft was the most suitable method for our
case.

For the best results with tubal grafts, anastomosis of
both ends with healthy urethral tissue is recommended. To
minimize morbidity of the urethral sphincter, however, in
our case, the tubal buccal mucosa graft was interposed in
the urethral defect without anastomosis of the proximal
end. We expected that the floating buccal mucosa of the
proximal site would be denuded owing to a lack of blood
supply. Although long-term follow up is needed, this meth-
od could successfully preserve the external sphincter and
sexual functions.

In conclusion, tubal buccal mucosa graft without prox-
imal anastomosis could be an alternative method for long
posterior urethral defects involving the external sphincter.
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