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ABSTRACT
ntroduction. Recently, nonabsorbable staples have been safely used in a variety of urologic open and
aparoscopic extirpative and reconstructive procedures. We report the surgical steps of our technique of
-shaped orthotopic ileal neobladder created with titanium staples.
echnical Considerations. Using stay stitches, a 45 to 50-cm ileal segment is arranged in a U shape with
wo segments of approximately 20 cm and an afferent limb of 5 or 10 cm. An opening is made at the lowest
oint of the U-ileal segment on its antimesenteric border. The jaws of the 80 � 3.5-mm nonabsorbable
echanical stapler are accommodated within the bowel loop and fired twice, bringing together and detu-
ularizing approximately 15 cm of each arm of the U. To complete the pouch detubularization, another small
pening is made at the bottom of the chimney on its medial border. After this, a third nonabsorbable
echanical stapler had its jaws introduced through this opening and through the open end of the bowel

egment on the right side and the stapler is fired, completing the U pouch. Subsequently, the open ends of
he U segment and the opening made at the base of the afferent limb are closed with absorbable running
utures.
onclusions. Our technique is feasible and may represent an alternative to expand the spectrum of
ontinent urinary reservoirs that could be expeditiously created with nonabsorbable staples. Continued
urveillance is mandatory to determine the lithiasis-inducing potential of these titanium staples within the
rinary tract. UROLOGY 68: 193–197, 2006. © 2006 Elsevier Inc.
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n the past decade, absorbable polyglycolic acid
staples were used in an attempt to simplify the

perative procedure and reduce the overall surgi-
al time required to construct an orthotopic uri-
ary reservoir after open radical cystectomy.1,2

lthough the use of such absorbable staples signif-
cantly decreased the operative time, its wide-
pread use was restricted because of problems re-
ated to reservoir malfunction, in particular during
he construction of the W-configured ileal reser-
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oir, and the greater costs of such staples, which
ffset the costs savings realized by the reduced op-
rative time.1,2

Recently, nonabsorbable titanium staples have
een used in a variety of urologic open and laparo-
copic extirpative and reconstructive procedures,
ncluding bladder cuff resection during laparoscopic
ephroureterectomy, laparoscopic pelvioplasty, and
pen and laparoscopic neobladder construction.3–9

ecause of its corrosive resistant nature and low
oxicity, titanium seems to be well tolerated inside
he urinary tract, and thus has been safely used
uring the construction of urinary reservoirs.
oreover, because the bowel mucosa apparently

apidly covers most of, if not the entire, staple lines
ithin the reservoir, as observed during cystos-

opy at the second postoperative month,8 stone

ormation occurs at an acceptable rate of up to 6%
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mean follow-up 20 months, range 8 to 47).9 Fi-
ally, titanium staples are cheaper than the absorb-
ble ones and are also available for laparoscopic
ntracorporeal procedures (EndoGIA stapler, U.S.
urgical, Norfolk, Conn).
Encouraged by the pioneer work of Fontana and

olleagues,9 who reported the open surgical con-
truction of a Y-shaped ileal neobladder with non-
bsorbable titanium staples, we have successfully
eplicated their technique using a laparoscopic-
ssisted and pure laparoscopic approach.7,8 How-
ver, in an attempt to duplicate what we had per-
ormed in the open procedure, we decided to create
laparoscopic-assisted constructed U-shaped ileal
eobladder using titanium staples. We report the
urgical steps of our technique, broadening the
pectrum of continent urinary reservoirs that can
e created with nonabsorbable staples in laparo-
copic or open procedures.

TECHNICAL CONSIDERATIONS

Starting in September 2004, we performed 11
aparoscopic radical cystectomy and urinary diver-
ion procedures. Three patients diagnosed with
uscle-invasive bladder cancer with negative met-

static findings consented to undergo laparoscopic
adical cystoprostatectomy with a U-shaped conti-
ent urinary reservoir constructed with nonab-
orbable titanium staples.
Laparoscopic radical cystoprostatectomy with

ilateral pelvic lymphadenectomy was performed
hrough a standard five-port transperitoneal ap-
roach, as described in detail previously.10–13 After
he extirpative portion of the operation, the en-
rapped specimen was removed intact within a
apsac through a 5-cm muscle-splitting Pfannen-
tiel or midline incision. Subsequently, the distal
leum was identified and brought outside the ab-
ominal cavity through the extraction incision. A
5 to 50-cm ileal segment was isolated 15 to 20 cm
roximal to the ileocecal valve, and a side-to-side
nteral-enteral anastomosis was performed to re-
stablish bowel continuity using conventional
pen surgical techniques. Using absorbable stay
titches, the isolated intestinal segment was then
rranged in a U shape with two segments of ap-
roximately 20 cm and an afferent limb (left side)
f 5 or 10 cm. An opening was then made at the
owest point of the U-ileal segment on its antimes-
nteric border. The jaws of the 80 � 3.5-mm non-
bsorbable mechanical stapler (Multifire GIA, U.S.
urgical) were accommodated within the bowel
oop and fired twice, bringing together and detu-
ularizing approximately 15 cm of each arm of the
(Fig. 1A). To complete the pouch detubulariza-

ion, another small opening was made at the bot-

om of the chimney (afferent limb on the left side) a

94
n its medial border. Next, the jaws of a third non-
bsorbable mechanical stapler were introduced
hrough this opening and through the open end of
he bowel segment on the right side (Fig. 1B). The
tapler was fired, completing the U pouch. During
tapling, care was taken to properly position the
ctive cutting surfaces of the stapler device at the
ntimesenteric border to ensure the bowel vascular
upply was not jeopardized (Fig. 2). The index fin-
er or the laparoscope (Fig. 3) was then introduced
ithin the recently fashioned pouch to ensure that

he staple rows reached each other and had not cre-

IGURE 1. (A,B) Schematic showing U-shaped neo-
ladder being rapidly created with three sequential fir-

ngs of mechanical stapler.
ted an undesirable septation within the pouch by

UROLOGY 68 (1), 2006
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he lack of complete anastomoses between the ad-
acent limbs. Subsequently, the open ends of the U
egment and the opening made at the base of the
fferent limb were closed with absorbable running
utures. With the aid of the laparoscope, the ure-
ers, which were previously anchored to the ante-
ior abdominal wall with stay stitches, were iden-
ified and brought outside the abdominal cavity.
aparoscopic visualization ensured that the ureters
ere not twisted or rotated. Alternatively, two

IGURE 2. Isolated 50-cm ileal segment brought out-
ide abdominal cavity through 5-cm midline incision
nd configured into U-shape with aid of stay stitches.
ubsequently, an 80 � 3.5-mm stapler device was used
o expeditiously create central part of neobladder.

IGURE 3. Recently fashioned neobladder distended
ith carbon dioxide and laparoscope introduced within

eservoir to check for presence of septations.
00 � 3.5 mm SGIA staples (DST Series, U.S. Sur- a

ROLOGY 68 (1), 2006
ical) could be used, one fired from cephalad to
audad and the other from caudad to cephalad.
his, at least theoretically, would avoid the staple

ine crossing that would result in staple clusters
nd a potential nidus for encrustation and stone
ormation. Subsequently, the ureters were fresh-
ned and spatulated for approximately 1.5 cm. Bi-
ateral (6F) double-J ureteral stents were then in-
erted up to the renal pelvis, and the ureters were
irectly anastomosed to the openings made at the
eobladder’s afferent limb using running 4-0 Vic-
yl sutures (Fig. 4). The recently created neoblad-
er was reinserted inside the abdominal cavity, and
he 5-cm extraction incision was closed. The pneu-
operitoneum was re-established and the U-neo-

ladder was anastomosed to the urethra with four
o six interrupted 2-0 Monocryl sutures, over a 22F
oley catheter, using intracorporeal laparoscopic

ree-hand suturing. Finally, the neobladder limb
as secured to the retroperitoneum with a stay

titch, and a suction drain was left in the deep
elvis.

RESULTS

The demographic, intraoperative, and postoper-
tive data are presented in Table I.

COMMENT

Titanium staples have been safely used in urol-
gy for more than a decade.3–8 In line with this
oncept, Fontana et al.9 have recently reported
heir technique of Y-shaped ileal neobladder cre-

IGURE 4. Schematic showing final aspect of U-shaped
eobladder after ureters have been reimplanted to affer-
nt limb.
tion, which was described as an “easy, fast, and
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eliable” procedure. Using a mechanical stapler,
hey were able to expeditiously create an ileal neo-
ladder within approximately 20 minutes. Con-
erns related to the use of nonabsorbable staples
ithin the urinary diversion were overcome by an

cceptable 6% rate of stone formation at the staple
ine9 comparable to the 5% to 12.9% incidence of
tone formation within conventionally constructed
eservoirs.14,15 Also, the stones that would eventually
e formed at titanium staples line could be easily
anaged endoscopically and recognized early by

ltrasound examination.9 Even when the staples
re visible within the urinary tract, they do not
ecessarily induced encrustation or stone forma-
ion.4–6 Nevertheless, the risk of stone formation at
xposed staple sites should not be underestimated.
erhaps a preoperative metabolic evaluation should
e performed to identify those patients at greater risk
f stone disease to exclude these patients from the
ption of receiving a urinary diversion constructed
ith titanium staples.15,16 Moreover, because tita-
ium staples have excellent tissue and fluid bio-
ompatibility and are not as bulky as the absorb-
ble one, it is less likely that they could cause
nflammatory reactions and bowel ischemia, lead-
ng to extensive fibrosis surrounding the reservoir
hat might preclude it from gaining adequate ca-
acity.1,2 Furthermore, the use of nonabsorbable
taples has the clear advantage of decreased costs
ith disposable material, because titanium staples

re considerably cheaper than the absorbable ones.
Although the Y-neobladder of Fontana et al.9 did

ot result in any statistically significant urody-
amic differences compared with the other more
ommonly used neobladders, it did lead to a
maller capacity, slower return to continence, and
reater day and nighttime voiding frequencies.
hese conclusions have been illustrated by a mean
aximal functional bladder capacity of 180 mL at
months, 220 mL at 6 months, 280 mL at 12
onths, and 390 mL at 24 months postoperatively,

TABLE I. Demographic and Intr
ariable

ge (yr)
otal OR time (hr)
ime for bowel work and neobladder construction (min)
ntraoperative blood loss (mL)
lood transfusion (U)

ntraoperative complications
ostoperative complications
tone formation on cystoscopy (2 mo postoperatively)†

EY: OR � operative time.
Patient did not follow recommendations to properly empty neobladder, resulting in
as managed conservatively and healed spontaneously with 14 days of indwelling c
During cystoscopy, we also observed that most of the staple lines were covered by
mean daytime voiding frequency of 8 micturi- s

96
ions at 3 months, 6 at 6 months, and 5 micturi-
ions at 12 and 24 months, and a mean nighttime
oiding frequency of 4 micturitions at 3 months, 3
t 6 months, and 2.5 and 2.3 micturitions at 12 and
4 months, respectively.9
In an attempt to reduce these problems, we con-

tructed a U-shaped ileal neobladder using tita-
ium staples, duplicating the established open sur-
ical principals of a continent urinary reservoir
ith a large volume and low pressure.17 Therefore,

ompared with the Y-neobladder, the U-shaped
eobladder has a longer detubularized central seg-
ent, 20 cm versus 14 cm for the Y-neobladder,

roviding a larger volume capacity owing to the
igger radius achieved and a lower internal pres-
ure owing to less coordinated peristaltic wall con-
ractions.14 Even though we have limited follow-up
nformation, it is likely that the satisfactory quality of
ife provided by the conventional U-shaped ileal neo-
ladder will also be observed with our stapled U-
eobladder. This has been suggested by our pre-

iminary data at 3 months of daytime continence
chieved in all patients, nighttime voiding fre-
uency of two to four micturitions, and a mean
aximal functional bladder capacity of 322 mL.

CONCLUSIONS

Our technique of laparoscopic assisted U-shaped
leal neobladder is feasible and may represent an
lternative to expand the spectrum of continent
rinary reservoirs that could be created with non-
bsorbable staples. Although the use of titanium
taples may be seen by critics as a “short cut” to the
se of conventional suturing techniques, we do not
iew this as a negative perspective. We believe this
echnique is rather a “smart cut” and may become
idely used during laparoscopic and open proce-
ures to expeditiously and safely create an ortho-
opic urinary reservoir. Nonetheless, continued
urveillance is mandatory to determine the lithia-

erative and postoperative data
Patient 1 Patient 2 Patient 3

64 62 58
6.0 6.5 6.0

45 40 35
350 100 550

— — 1
— — —

Urinary fistula* — Paralytic ileus
No No No

cant postvoid urinary volume and in cutaneous urinary fistula formation; this fistula
rization.
al mucosa, except for two 0.5–1.0-cm spots at which we could see staples clusters.
aop

signifi
athete
is-inducing potential of these titanium staples
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ithin the urinary tract. A prospective comparison
etween the conventionally fashioned and stapled
onstructed U-shaped ileal neobladder is war-
anted for more solid conclusions.11–13
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