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urethroplasty involves the endoscopic placement of a graft into a strictured 

area of the urethra that has been cut open by optical urethrotomy. 

This dissertation focuses primarily on the treatment of bulbar urethral 

strictures and to a lesser extent on the early treatment of post-traumatic 

membranous urethral injuries by means of endoscopic urethroplasty. 

Figure 1 - Bulbar urethral stricture 

Historical overview of the treatment of urethral 

strictures 

6 

Diseases of the male urethra have plagued man since ancient times. This 

passage in Leviticus 15 verse 2 in the old testament of the Bible is perhaps 

one of the earliest recorded references to urethritis: "And Jehovah spoke unto 

Moses and to Aaron, saying, speak unto the children of Israel, and say unto 

them, when any man hath an issue out of his flesh, because of his issue he is 

unclean" 

Urethritis, and specifically gonococcal urethritis, was most likely the 

predominant cause of urethral strictures in ancient times. It is unlikely that 
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Figure 2 - Principles of wedge mechanics 
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Figure 3 - Round tipped versus tapered dilator 
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The proposed protocol following optical urethrotomy is as follows: The 

catheter is left indwelling for a week after the optical urethrotomy, as 

immediate self dilatation might result in false passage formation. For the 

subsequent three weeks daily self catheterisation with a round tipped catheter 

is performed. Thereafter intermittent self dilatation with the filiform tipped 

dilator is initiated three times per week, gradually increasing the interval to 
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the graft dorsally. The urethra is mobilised and opened dorsally without the 

need for urethral division. This is less likely to impair urethral blood supply. 

The graft is sutured to the inferior surface of the corporeal bodies providing an 

excellent graft bed and firm support thus preventing diverticulum formation. 

In 1998 8arbagli et al published the results of the dorsal onlay patch 

urethroplasty in 37 patients. They used full thickness penile skin in 31 of 

these cases and buccal mucosa in six. Any patient who needed any 

subsequent procedure was deemed a treatment failure. With a mean follow 

up of 21.5 months (range 7 to 47 months) the overall success rate was 92%.24 

Iselin and Webster reported promising early results using this technique with 

dorsally applied penile skin grafts in 27 patients. 47 

Figure 4 - Dorsal buccal patch urethroplasty as described by Barbagli 

Pansadora and Emiliozzi used free buccal grafts in 65 patients with bulbar 

strictures. The minimum follow up was 37 months. One (11 %) of nine 

patients who underwent ventral graft placement developed stricture 

recurrence, whereas there were no cases of stricture recurrence in 56 

patients in whom the grafts were applied dorsally.48 In 2001 Andrich and 

Mundy reported a series of 128 patients treated with buccal graft 

urethroplasty. 117 Of these patients underwent patch graft urethroplasty. 

With a minimum follow up of two years the re-stricture rate was 11 %. In 11 

patients in whom the buccal grafts were used as tubes for circumferential 

urethral replacement the restricture rate was 45%.49 
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is inflated to a predetermined volume and ensures close apposition between 

the graft and the graft bed. 

Figure 5 - Steps in endoscopic urethroplasty 

Optical Urethrotomy 
Placing Perineum 
fa Urethra SUfure 

Graft on Endoplast 
Held Firmly ,n Place 

Naude reported the results of 53 patients treated by endoscopic urethroplasty 

using full thickness hairless skin grafts, and followed up for at least two 

years.29 Failure was defined as the need for any further intervention. In 25 

patients with inl~ammatory and iatrogenic strictures the graft take rate was 

95% and all of these patients maintained long term urethral patency. In 10 

patients treated soon (2 - 3 weeks) after pelvic fracture with urethral rupture 

the graft take rate was 100%. Two of these patients were lost to follOW up 

and two required subsequent optical urethrotomy. Six patients maintained 

long term patency without any intervention. 29 

In 16 patients with established strictures following pelvic fracture the results 

were not good. Graft take was 80% and in 50% of these patients the 
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Table 1 - Patient Details 

Patient Age Etiology of Stricture Stricture Previous procedures 

(years) stricture length site 

1 50 inflammatory 4 cm bulbar nil 

2 25 inflammatory 1 cm bulbar multiple dilatations 

3 15 pelvic fracture 2 cm membranous suprapubic cystostomy 

4 56 pelvic fracture 4 cm membranous suprapubic cystostomy 
-~ 

5 I 40 inflammatory 3cm bulbar optical urethrotomy 

6 48 inflammatory 1.5 cm bulbar optical urethrotomy 

.7 50 inflammatory 1.5 cm bulbar nil 

8 24 inflammatory 2 cm bulbar nil 

9 54 inflammatory 1 cm bulbar nil 

Materials 

The surgiSIS grafts, the purpose-specific endoplast graft-carrying balloon 

device and a set of needles used for placing the sutures that will hold the 

device in place are the only special pieces of equipment needed. The 

surgiSIS grafts and the endoplast devices were supplied by Cook urological. 

Figure 6 - The endoplast device 

~~-
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how tightly we tied ligatures or even stainless steel wire around the 

tubularised grafts, they did not cut through in the same manner as skin grafts 

do. We believe that this is due to the inert acellular nature of surgiSIS. It is 

not a living graft and therefore will not undergo pressure necrosis. 

We subsequently devised a system whereby a polyglycolic acid ligature was 

tied around the graft at the proximal shoulder of the graft carrying device. At 

the distal end of the device the end of the tubularised graft was left open and 

not fixed to the device. This was done in such a way that the device could be 

advanced into the urethra carrying the graft with it, but when the graft carrying 

device was subsequently removed it would slip out from the tubularised graft. 

An analogy would be two paper cups fitted into each other, with the narrow 

bottom ends of the two cups representing the proximal ends of the device and 

graft respectively. 

Figure 8 - Preparation of the graft 
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The graft-carrying balloon device is inflated with normal saline to a soft, jelly­

like consistency. The pressure in the inflated device has been previously 

measured to be 70 to 80cm of water. 29 The inflation line is clamped, the 

inflating syringe is removed, emptied and reconnected to the inflation line. 

The balloon device can now be aspirated for insertion and reinflated to the 

desired volume and pressure, by fully depressing the plunger of the syringe. 

The graft, mounted on the graft-carrying device, is stored in saline. 

Optical urethrotomy of the stricture is performed and extended for 5mm on 

either side of the stricture into normal tissue (Figure 9). Full-length internal 

urethrotomy is performed with the Otis urethrotome to allow easy passage of 

the graft-carrying device. 

Figure 9 - Optical uretrotomy 

1 

Optical Urethrotomy 

A 22 gauge spinal needle affixed to a 1 ml syringe, with a long 2-0 nylon 

thread through it, is passed from the perineum to the urethra to emerge in the 

urethral lumen just proximal to the incised stricture. This is performed under 

endoscopic control, with a cystoscope containing a grasping forceps within 

the urethra (Figure 10). 
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Figure 10 - Placing the perineum to urethra suture 

2 

Placing Perineum 
to Urethra Suture 

41 

The purpose of the needle-bearing syringe, mounted and loaded with a nylon 

thread, is to place a suture from the perineum to emerge in the urethra just 

proximal to the incised stricture. By depressing the plunger of the syringe the 

nylon thread is made to extrude from the needle tip. This is a single-handed 

operation, leaving the surgeon's other hand free to manipulate the 

cystoscope. When the nylon thread extrudes from the needle tip it is grasped 

with the grasping forceps. The syringe is disassembled and the needle is 

gently withdrawn from the perineum while a firm grasp is maintained on the 

thread in the urethral lumen. 

The cystoscope and forceps are withdrawn, pulling the nylon thread along the 

urethra so that the thread emerges from the external meatus. This perineal­

urethral suture is now tied to the proximal end of the graft-carrying device, 

through a purpose-specific hole in the end of the device. A second 2-0 nylon 

thread is tied to a corresponding hole in the distal end of the graft-carrying 

device. While maintaining gentle traction on the nylon suture emerging from 

the perineum, the graft-carrying device containing the graft is inserted into the 

urethra and milked down the urethra until it will go no further (Figure 11). 
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Figure 11 - Positioning of graft and device 

While an assistant maintains gentle traction on the perineal-urethral suture, a 

purpose-specific transcystoscopic needle is passed and made to pierce the 

urethra at the distal extent of the graft-carrying device and to emerge from the 

perineum, where it is grasped (figure 12). 

5 

Figure 12 - Placing the urethra to perineum suture 

Transcysloscopic 
Needle Distal Suture Placed 

Transcystoscopically 
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The cystoscope is now removed, leaving the transcystoscopic needle tip 

emerging from the perineum and its near end (with eye) emerging from the 

urethral meatus. The second nylon suture, previously tied to the distal end of 

the graft-carrying device and emerging from the urethral meatus, is tied to the 

eye of the needle. The needle is pulled through from the perineum, carrying 

the thread with it. The graft-carrying device is now firmly held in place by a 

suture at either end, emerging from the perineum. These sutures are tied to 

each other over a foam backed suture pad (figure 13). The graft-carrying 

balloon device is now inflated to the correct volume by fully depressing the 

plunger of the syringe still affixed to the inflation port. The inflation tube is 

clamped and cut. A small metal plug is inserted into the tube to seal it. Urine 

drainage is by suprapubic cystostomy. 

6 

Figure 13 - End of the procedure 

Carrying Device 

Graft on Endoplast 
Held Firmly in Place 

After 10 to 14 days the perineal-urethral sutures are cut and the inflation line 

is cut in order to empty the graft-carrying balloon device. The device is 

removed by traction on the inflation line and milking the device from behind 

forward along the urethra. The device is inspected to see if it contains any of 

the graft. Once the graft-carrying device has been removed the suprapubic 

cystostomy catheter is removed and normal micturition is resumed. 



Univ
ers

ity
 of

 C
ap

e T
ow

n

to 

1 

') 
<.. 

3 

4 

5 

6 

nical 

Is 

was 

em, bulbar, inflammatory 

- 1 

4 

). 

injury. In 

a raw area as a 



Univ
ers

ity
 of

Cap
e T

ow
n

u 

or 

ni 

a success is 

from recurrence were 

follow 

im 

recurrence n 

a 

in 

our 

was 

6 3 

12 

in 

are 

HIV 

in an 

areas. It is 

were 



Univ
ers

ity
 of

 C
ap

e T
ow

n

in 

Patient 

3 

4 

seen 

6 patent 

repair dilated 

short stricture in 

area of repair area of repair 

dilated dilated 

stricture in area 

maximum 

flow rate 

well 

or 

max flow rate 

10.8ml/sec 

at 2 years 

intermittent 

self-dilatation 

awaiting 

formal 



Univ
ers

ity
 of

 C
ap

e T
ow

n

were 

of 

n 

This 

our 

com 

p a 

our 

areas 

in 

successes 

was mainly 

in 

neum 

in 

was 

no 

areas. fiB,fi9 

47 

n 

29,6tJ"l1 14 (5/fi 

in 

as 

. In 

is 



Univ
ers

ity
 of

 C
ap

e T
ow

n

a neum into 

was u neum to 

In our 

secures 

" It 

as if did 

It is a 

. It is 

im in 

in 
29 

It is 



Univ
ers

ity
 of

 C
ap

e T
ow

n

n 

a new blood 

is 

28.29 

as S is it is 

is 

76,7/ It is 

in 

a SIS 

a 

1-

a 

SIS 

Iy 



Univ
ers

ity
 of

 C
ap

e T
ow

n

our 

some 

as 

use, 

u 

a 

for 

is 

a S 

s are 

in 

u 

all cases. In all 

, even if it is 

or 

will 

a 

is 

77 

e 



Univ
ers

ity
 of

 C
ap

e T
ow

n

recom 

n 

E 

ns 

or 

use can 

n 

S 

51 

in 

in 

IS was in 



Univ
ers

ity
 of

 C
ap

e T
ow

n

J. H .. Reconstructive in the and a 
BJU Int, 89: 31, 2002. 

J.P.: Urethral stricture and carcinoma. In: Edited J P Oxford: 
Scientific 1976. 

Bloom, DA, McGuire, E.J. and J.: A brief of urethral catheterization. J. 
Ural., 151: 317,1994. 
4 Schultze-Seeman, F.: The historical evolution of the internal urethrotomy. Eur. Ural., 8: 
1982. 
5 Desnos, E.: The history of urology to the latter half of the nineteenth 
of urology. Edited by LJT Murphy. Charles C. 
1972. 

Schultheis, D., Truss, M.C., Jonas, lL of direct vision internal urethrotomy. Urology, 
1998. 

H.: Die interne urethrotomie. Z. Urol. ,73: 1980. 
R H.: The treatment of urethral stricture excision. Br. J. ,2: 1914. 

H.H.: of an anterior Proc. Soc. Med, 41: 843, 
1948. 
Ii) 

B.: Reconstruction of the male urethra in strictures. Acta. Chirur. Scand. 

in the treatment of strictures. Proc. Soc. Med., 47: 

M, Tresidder GC .. 
261, 1968. 

RT.: A 
~I.H.: Personal communication. 

A.W.: A 

scrotal for urethral strictures. 

J. Urol., 83:416,1960. 

trau matic stricture of the urethra. 
Br. J Urol., 22: 404, 1950. 
16 Dobrowolski Z.: results of 
strictures by Solovov's method. J. Ural., 1 
17 K, J.I., RE., 

of membranous urethral strictures. J. Urol., 111 
J.H.: Personal communication. 

urethral 

BK: The 

P.C., Horton, C.E., C.J , C.J. Jnr., et al.: Use of full thickness skin 
in of urethral strictures. J. Urol., 90: 1963. 

Turner-Warwick, RT.: Principles of urethral reconstruction. In.: Reconstructive urology 
volume 2. Edited G. et al. Oxford: Blackwell Scientific publications., p609, 1993. 
~;1 J.M.K.: penile / cutaneous island urethroplasty for 

stricture: a preliminary report. J. Urol., 129: 1983. 
J.M.K.: penile / cutaneous island flap for 

urethral stricture. J. Urol., 134: 1985. 
Quartey, J.M.K.: transverse distal penile/preputial island flap urethroplasty for 

urethral stricture. Ann. Urol., 1993. 
<'4 G., C., Di Cello, V., et al.: A one dorsal free-graft urethroplasty for 
bulbar urethral strictures. Br. J. Urol., 78: 929, 1996. 

G., Palminteri, E., M. et al.: Dorsal onlay graft urethroplasty penile 
or buccal mucosa in adult bulbourethral strictures. J. Ural., 160: 1 1998. 

S, Asklin, B. and C.: Endourethral A simple method for 
treatment of urethral strictures and skin Br. J. 

, 51: 1979. 
Rosin, RD. and L.: Endourethral 1997, 

:·:8 J H.: J, EndouroL, 1988. 
29 J.H.: World J. Ural., 16: 171, 1998. 



Univ
ers

ity
of 

Cap
e T

ow
n

3D A.N. and to:.r'tru'c and wound ,78: 
1286, 1991. 
31 J.W., C.F. and De Kock, M.L.S.: Internal urethrotomy versus dilatation 
as treatment for male urethral strictures: a prospective, randomised J. Urol., 157: 

1997. 
J.W., Heyns, C.F. and De Kock, M.L.S.: Outpatient treatment for male urethral 

strictures - dilatation versus internal urethrotomy. S. Afr. J. 125, 1997. 
n . 
. Heyns, C.F., Steenkamp, J.W., De Kock, M.L.S. and Whitaker, P: Treatment of male 
urethral strictures. Is dilation or internal urethrotomy useful? J. Ural., 1 256, 
1998. 
;'·1 

V. and Emiliozzi, P: Internal urethrotomy in the management of anterior 
urethral strictures: followup. J. Ural., 156: 73,1996. 

G., Palminteri, E., Laz.zeri, M. et al.: Long-term outcome of urethroplasty after 
versus J. Ural., 1 1918,2001. 

G.D. and Ramon J.: Repair of fracture posterior urethral defects using an 
approach: with 74 cases. J. Ural., 145: 744, 1991. 

Mundy, A.R.: for posterior urethral strictures. Br. J. Ural., 78: 243,1996. 
313 FA and McAninch J.W.: Reconstruction of urethral disruption injuries: 

in 82 J. Urol., 157: 506,1997. 
R. et al.: results of anterior and 

J. Urol., 158: 1380, 1997. 
for bulbar urethral 

Br. J. Ural., 71: 

D.E. and Mundy, A R. urethral strictures and tt18ir treatment BJU Int, 86: 
,2000. 

A.R.: The results of skin Br. J. Urol., 75: 1995. 
44 McAninch. J.W Reconstruction of extensive urethral strictures: circular fasciocutaneous 

J Urol., 149: 1993. 
H.S, TA, J.P.: 

Br. J. Urol., 69: 621, 1992. 
Venn, S.N. and A.R.: Tissue transfer in 

D.E. and J.R. The scientific basis of 
Iselin, C.E. and G.D.: Dorsal 

J. Urol., 16: 181, 1998. 
V. and 

2002. 
D.E. and M 

J.Urol.,1 1131,2001. 

P Which 

A. R.: Substitution 

term results of scrotal 

In: A.R., J.M., 
Isis Medical Media. 1999. 
for urethral stricture disease. 

for which results? Curro Ural., 

with buccal mucosal-free 

~I.P., and . M.: The and results of island 
Br. J. Ural., 47: 1975. 

H., and McAninch J.W.: Current controversies in anterior urethral stricture 
versus pedicled skin-flap reconstruction. World J. Urol., 16: 175, 1998. 

T.J, Venn,.S.N. and A.R.: Changing practice in anterior urethroplasty. 
BJU Int., 83: 631,1999. 

Gaur, D.O.: Endourethral - use of a new catheter. J. Ural., 130: 1983. 
"4 Chiou, R.K.: Endouurethroplasty in the management of complicated urethral 

J. Ural., 140: 667, 1988. 
W. and M.: Endoscopic urethroplasty with a free graft on a 

biodegradable polyglycolic acid spiral stent. Eur. Urol., 37: 112, 2000. 
56 J.H.: Personal communication. 
S7 White, J.L., I.H., and D. H.: of urethral 
avulsion. ): 100, 1994. 
56 R. and reconstruction of traumatic 

,,,,,Io:.,,tll· an alternative to 
Sem. In Urol., 1 ): 1995. 



Univ
ers

ity
 of

 C
ap

e T
ow

n

.... _----_ .. - -_ .. _----------

C. and G.: Tissue in UroL,11: 

SF: Small intestinal submucosa as a large diameter vascular in the J 
Res.,47: 1989, 

Lantz, G,C., SF, Coffey, AC" LA and G,E.: Small intestinal 
submucosa as a small diameter arterial in the dog, J. Invest. Surg" 3: 217, 1990, 
b3 Lanz, G.C" SF, A.C" LA and G,E,' Small intestinal 
submucosa as a superior vena cava graft in the dog. j. Res., 53: 1 1992, 
B4 C,: intestine versatile tissue graft, Sci News., 141: 1992, 
(if, Kropp, B,P" B.L., C,D. et al.: assessment of small intestinal 

as a bladder wall substitute, 1995. 
Vaught, J.D., Kropp, B,P., B.D. et al.: Detrusor in the rat using 

porcine small intestinal submucosal functional innervation and J. 
Urol. 155: 1996. 
6l J., K., N, et al .. Time smooth muscle and 
maturation in a bladder acellular matrix studies and in vivo functional 
evaluation. j. Urol., 165: 1 2001, 
liil B,P., M.K" S,F, et al.. bladder 

small intestinal submucosa: 
bladder j, Ural, 155: 

B,P., HE et al.: Characterization of small intestinal 
canine detrusor: assessment of in vitro 

Ural., 156: 1996. 
G,C" LA: Small intestinal submucosa as a 

diameter vascular in the Res"47: 1989, 
B,P,: Small intestinal submucosa for bladejer a review of 

World, j, Ural., 1 1998, 
A: Tissue of artificial organs, j. Endaural., 14: 2000. 

E.N" C,Z., R. et al.: Ureteral reconstruction: small intestine 
submucosa for the of strictures and defects of the upper third of the ureter. J. 
Ural., 165: 1719,2001, 
"4 
, Kropp, B,P" Ludlow, J,K" D. et al.: Rabbit urethral small 
intestinal submucosa onlay Urology, 52: 1 1998, 
7', Grossklaus, D,j, Shappell, M.C., Adams, M,C. et al.: Small intestinal submucosa as a 
urethral coverage j, Ural. 1 2001. 
It' , Chen, F" Yoo, j,J, and 
biomaterial for urethral 
l! De R.E, Yoo j,j" 
seE~dE~d tubularized 

A, 
J, Ural., 162: 11 
79 RC., 

Knoll, LD.: Use of 
disease. 

Knoll, LD.: Use of 
tunical deficiencies with 

""V~'0'U'v "off the shelf" 

with cell-

of a uretero-neobladder 
2001. 

of 

of 




