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 Female urethral stricture is uncommon and difficult to diagnose. Currently, only a 
small amount of literature has reported the successful treatment of female urethral stricture 
using a reconstruction approach. In this study we describe our results with the management of 
female urethral stricture using a dorsal vaginal graft. Four patients were diagnosed with female 
urethral stricture and were treated with urethral reconstruction using a dorsal vaginal graft. 
Primary urethroplasty using dorsal vaginal graft can be considered as a first-line option in the 
management of female urethral stricture, especially in centers with experience in graft-based 
reconstruction.
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	 A	female	urethral	stricture	is	difficult	to	
diagnose	due	to	the	low	incidence	and	presenting	
symptoms,	 such	 as	 frequency,	 dysuria,	 urgency,	
hesitancy,	 retention	 and	 recurrent	 urinary	 tract	
infections.	 The	 rarity	 of	 occurrence	 and	 the	
difficulty	to	make	a	diagnosis	make	the	management	
of	female	urethral	strictures	quite	challenging.
	 The	treatment	options	include	observation,	
urethral	dilation,	self-catheterization,	urethrotomy,	
and	reconstruction	depending	on	the	severity	and	
location	of	the	stricture.	Urethral	dilation	is	usually	
the	first	line	treatment	albeit	no	specific	treatment	
algorithm	exists.	Urethral	dilation	has	been	shown	
to	have	a	failure	rate	as	high	as	94%	recurrence	
rate	at	a	mean	follow-up	of	2	years1.	Some	studies	
showed	 urethral	 reconstruction	 has	 a	 better	
outcome.Several	 techniquesfor	 the	management	
of	 female	urethral	 stricture	 have	been	described	
in	the	literature.	

	 In	this	study,	we	describe	our	results	on	
themanagement	of	female	urethral	stricture	using	
a	 dorsal	 vaginal	 graft	 as	 previously	 described2.	
We	assessed	improvements	in	symptoms	and	the	
patency	of	urethral	lumen	post-operatively.	
Presentation of cases
	 A	total	of	4	patients	with	lower	urinary	
tract	 symptoms	were	 diagnosed	 with	 female	
urethral	stricture	at	our	 institution	(Table	1).	All	
patients	were	treated	with	urethral	reconstruction	
using	a	dorsal	vaginal	graft.	All	of	the	patients	had	
undergone	urethral	 dilation	 previously	with	 two	
of	them	having	had	internal	urethrotomy	besides	
urethral	dilation	treatment.
	 All	 of	 the	 patients	 complained	 of	
frequency,	urgency,	straining	and	decreased	flow	
during	 voiding.	We	 investigated	 the	 patients’	
history,	 and	 did	 a	 subjective	 assessment	 using	
AUAsymptom	 score,	 physical	 examination,	
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urinalysis,	 urine	 cultures,	 and	 ultrasonography.	
All	the	patients	had	not	undergone	uroflowmetry	
and	urodynamic	examinations	due	 to	 limitations	
in	 equipment	 at	 our	 institution.	During	 surgery,	
urethrocystoscopywas	performed	with	the	patient	
under	 general	 or	 spinal	 anesthesia	 using	 a	 7	 F	
ureterorenoscope	 to	 assess	 the	 location	 of	 the	
stricture	 as	well	 as	 bladder	wall	 conditions	 and	
competence	of	bladder	neck	by	observing	its	ability	
to	open	and	its	involvement	in	the	fibrotic	process.	
A	biopsy	was	taken	from	the	stricture	area	in	all	
patients	to	exclude	malignancy.	Urethral	calibration	
was	 done	 following	 urethrocystoscopy	 using	
urethral	sound	to	assess	the	urethral	diameter.
	 A	 total	 of	 4	patients	with	 an	 age	 range	
from	26	to	66	years	were	followed	up	for	3	months	
postoperatively.	Two	patients	presented	with	urge	
incontinence,	while	the	other	two	patients	presented	
with	overflow	incontinence	which	had	been	treated	
provisionally	with	a	suprapubic	catheter.	All	of	the	
patients	had	undergone	urethral	dilation	repeatedly.	
Moreover,	two	patients	had	internal	urethrotomy	
as	the	next	treatment	after	urethral	dilation.	Two	of	
the	4	women	had	a	preoperative	urethral	calibration	
of	16	Fr.	The	remaining	patients	calibrated	to	14	
Fr	and	12	Fr.	Three	of	our	cases	(75%)	of	urethral	
strictures	were	due	 to	E.Coli	bacterial	urethritis,	
while	 one	 case	was	 due	 to	 excision	 of	 urethral	
hemangioma.
	 The	 successful	 anatomical	 repair	was	
achieved	in	all	our	patients	while	all	incontinence	
was	resolved	in	3	patients	(75%).	One	patient	had	
urge	incontinence	post-operatively	where	she	had	
overflow	incontinence	pre-operatively.	The	mean	
AUA	score	had	decreased	from	14.75	to	4	post-
operatively.	We	did	urethral	calibration	1	month	
after	surgery	to	all	patients	to	make	sure	of	urethral	
patency.	Three	months	 following	 surgery,	 all	 of	
the	patients	stated	that	they	were	satisfied	with	the	
procedure,	even	the	patient	who	presented	an	urge	
incontinence	post-operatively.	She	was	 satisfied	
because	she	was	free	from	the	suprapubic	catheter	
and	she	also	felt	that	the	incontinence	symptom	was	
getting	better	with	the	medication.	
Description Of Operative Technique 
	 The	 patient	 is	 prepared	 in	 lithotomy	
position	under	general	 or	 spinal	 anesthesia.	The	
antiseptic	procedure	is	performed	on	the	vagina	and	
around	the	vagina.	Urethrocystoscopy	and	urethral	
calibration	are	done	as	described	previously.	A	14	
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Fig. 1. Free	graft	of	vaginal	epithelium	is	harvested Fig. 2. A	suprameatal	incision	is	made

Fig. 3.	The	 incision	on	 the	urethra	 is	made	at	 the	12	
o’clock	position

Fig. 4 .	The	graft’s	mucosal	surface	 is	 sutured	 facing	
the urethral lumen

F	urethral	catheter	is	introduced	into	the	urethra,	
and	the	balloon	is	inflated	inside	the	bladder.	The	
anterior	vaginal	wall	is	assessed	and	a	free	graft	
of	 vaginal	 epithelium	 is	 harvested	 (Figure	 1).	
The	graft	 is	 dissected	 from	vaginal	 tissue	using	
a	 no.11blade	with	 the	 injection	 of	 epinephrine	
mixture	before	dissection.
	 The	harvest	site	is	assessed,hemostasisis	
performed	 and	 closed	 with	 interrupted	 2.0	
absorbable	 sutures.	The	 vaginal	 graft	 is	 stored	
in	 a	 normal	 saline-damp	 gauze	 for	 later	 use.	
Asuprameatal	incision	is	made	(Figure	2),	and	a	

plane	is	developed	through	the	dorsal	membrane	
to	 the	 urethral	meatus.	Dissection	 is	 performed	
towards	 the	pubic	bone	without	violation	of	 the	
urethra.	The	pubic	bone	may	be	 identified	using	
palpation	 to	 assess	 the	 appropriate	 border	 of	
the	 proximal	 dissection	 point.	The	 dissection	 is	
continued	until	the	proximal	point	of	the	stricture.
	 After	 the	 dissection	 is	 completed,	 the	
incision	site	on	the	urethra	is	identified	at	the	12	
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o’clock	position.	The	 incision	 is	made	at	 the	12	
o’clock	position	withscissors,	and	this	should	be	
carried	out	until	the	proximal	point	of	the	stricture	
(Figure	3).	The	urethral	catheter	is	removed,	and	
the	proximal	urethra	is	calibrated	with	a	30	F	metal	
sound	to	assess	the	normal	urethral	patency.	The	
mucosal	surface	of	the	graft	is	sutured	facing	the	
urethral	lumen	using	4.0	vicrylsutures.	Moreover,	
two	sutures	are	placed	 in	 the	center	of	 the	graft	
to	minimise	 sliding	 and	prevent	 graft	migration	
(Figure	4).	A	30	F	metal	sound	is	passed	through	
the	urethra	to	ensure	the	desired	urethral	diameter.	
A	20	F	silicon	catheter	is	inserted,	and	the	balloon	
is	inflated	inside	the	bladder.	An	overnight	vaginal	
pack	is	leftin	place.	The	catheter	is	left	in	place	for	
2	weeks.

DISCUSSION

	 A	 standardized	management	 algorithm	
for	 female	 urethral	 strictures	 is	 lacking	 due	 to	
the	 rarity	 of	 the	 disease.	The	 exact	 number	 of	
female	 urethral	 strictures	 is	 unknown	with	 only	
less	 than	100	 cases	 having	been	 reported	 in	 the	
literature 3.	Because	of	this	issue,	urethral	dilation	
and	 internal	 urethrotomyare	 done	 to	 patients	 as	
a	first-line	 treatment4-6.	However,	 the	 recurrence	
rate	of	this	treatment	is	high	and	can	exacerbate	
periurethral	 scarring	 and	 fibrosis,	 leading	 to	 a	
further	complicated	stricture3,	7,	8.	All	the	patients	in	
this	study	had	previously	undergone	unsuccessful	
dilation	and	internal	urethrotomy.	
	 We	present	 our	management	 of	 female	
urethral	 strictures	 using	 dorsal	 vaginal	 graft	
urethroplasty	as	initially	described	by	Tsivian	and	
Sidi2.	The	patients	who	underwent	this	treatment	
were	women	who	 presented	with	 a	 history	 of	
either	combination	of	urethral	dilation	and	internal	
urethrotomy	or	urethral	dilation	alone.	Moreover,	
half	of	them	presented	with	a	suprapubic	catheter	
due	to	overflow	incontinence	as	a	complication	of	
urethral	stricture.	
	 Total	urethral	 replacement	with	various	
tissues	 has	 been	 used	 for	 constructing	 a	 new	
urethra	 in	 severe	 urethral	 stricture	 using	flap8-11 
and graft2,	 12	 based	 on	 urethroplasty	 techniques	
with	 efficacious	 and	 safe	 results.	 In	 line	with	
previous	reports,	we	use	a	suprameatal	approach	
because	 of	 the	 ease	 of	 incision	 for	 urethrolysis	
and	 to	make	 access	 for	 future	 anti-incontinence	

procedures	less	problematic12,	13.	This	approach	also	
has	the	advantages	of	strong	mechanical	support	
for	 the	 graft	 provided	 by	 the	well-vascularized	
clitoral	cavernosal	tissue,	minimizing	the	risk	of	
sacculation	 and	 facilitating	 a	more	 physiologic	
reconstruction	which	 directs	 the	 urinary	 stream	
away	from	the	vagina7,	8.	Another	benefit	includes	
the	minimal	risk	of	urethrovaginal	fistula12,	14.	
	 The	use	of	vaginal	epithelium	for	the	graft	
was	inspired	by	the	description	of	the	technique	by	
Tsivian	and	Sidi2,	and	also	the	surgeon’s	familiarity	
with	dissection	in	harvesting	vaginal	hairless	elastic	
mucosal	grafts.
	 This	study	has	similar	limitations	to	the	
small	 number	of	 previous	 studies	 regarding	 this	
issue.	A	female	urethral	stricture	is	a	rareoccurrence	
and	 designing	 randomized	 controlled	 studies	
with	 long-term	 follow-up	 is	 extremely	difficult.	
However,	 the	 success	 of	 the	 case	management	
in	 the	 current	 study	 is	 quite	 similar	 to	 other	
approaches,	 even	 though	 our	 data	 is	 based	 on	
only	 a	 few	 patients	 and	 relatively	 short	 term.	
All	of	our	patients	did	not	need	to	perform	daily	
clean	 intermittent	catheterization	as	part	of	 their	
treatment	plan.

CONCLUSIONS

	 Female	 urethral	 strictures	 are	 a	 rare	
disease.	The	use	of	urethral	dilation	and	internal	
urethrotomy	 as	 a	 primary	 treatment	will	mostly	
fail	due	to	increased	periurethral	fibrosis.	Primary	
urethroplasty	using	a	dorsal	vaginal	graft	can	be	
considered	as	a	first-line	option	in	the	management	
of	female	urethral	stricture,	especially	in	centers	
with	experience	in	graft-based	reconstruction.	
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