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Pubovaginal sling procedures have long been utilized for effectivetreatment of stress urinalY incontinence. Traditional sling procedures
require relatively large vaginal and suprapubic incision(s) or bone fixa­
tion devices and have been reported to have high incidence of postop­

erative voiding dysfunction. The traditional sling procedures also have.
never been standardized. Recently, minimally invasive mid-urethral mesh

slings have been introduced in Australia, Europe and the United States.
The Tension-Free Vaginal Tape sling was the first sub-urethral sling in
this new categOlY of minimally invasive mid-urethral slings to be intro­
duced for the surgical correction of female genuine stress urinary incon­
tinence (GSUI). First described by Ulmsten and Petros in 1995, the TVT

procedure (Tension-Free Vaginal Tape, Gynecare, Somerville, NJ) has
been used extensively in Europe and in the United States since clinical

trials established its safety and effectiveness as an ambulatory surgical
procedure for treatment of GSUI in women (Figure 1). TVT is provided
in a kit that contains a 1.1 cm x 40 cm polypropylene mesh (Prolene,
Ethicon, Inc., Somerville, N:Dcovered by a plastic sheath and connected
to two 5 mm stainless steel needles (Figure 2). The plastic sheath allows

easy passage/placement of the tape, and is thought to reduce risk of
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infection by covering the mesh during
passage. The mesh is designed to stay
fixed in place once the smooth protective
cover is removed. The handles for the

application of the stainless steel needle
and the rigid catheter guide are required
for the TVT placement and are not pro­
vided in the kit.

The procedure is routinely performed
via the vaginal route with a 1.5 cm vagi­
nal incision; two small suprapubic stab
incisions «5 mm) require no fixation. It
can be completed in 20-25 minutes and is
the first sling that is adjusted intraopera­
tively in a tension-free manner with a
cough stress test. This objective adjust­
ment is thought to contribute to its suc­

cess rate and reduce postoperative void­
ing dysfunction.

Suprapubic incisions are marked
approximately 2 em off the midline (cli­
toral hood marks the midline). Two small

abdominal skin incisions (0.5 em) are

made on each side of the midline just
above the pubic symphysis. No dissec­
tion is necessary. Local anesthesia is
injected bilaterally via a long spinal nee­
dle in the skin and abdominal wall just
above the pubic symphysis, downward
posterior to the pubic bone through the
space of Retzius (Figure 3). An IS-Fr
Foley catheter is used to drain the blad­

der throughout the procedure. Local
anesthetic agent is then injected into the

vaginal mucosa and submucosal tissues

in the midline and bilaterally at the level
of the mid-urethra toward the bladder

neck and in the direction of the retropu­
bic space. A one-centimeter mucosal inci­
sion is made in the mid-urethra and the



edges of the vaginal incision are grasped
with Adair clamps and minimal dissec­
tion is used to free the vaginal wall from
the suburethral tissues to develop a small

tunnel paraurethrally bilaterally (Figure
4). The pubocervical fascia is NOT bro­
ken through. Dissection is completed
sharply with Metzenbaum scissors - the
surgeon should not utilize fingers for
blunt dissection.

The local anesthesia is again injected
bilaterally with a spinal needle along the
tract the TVT needle will take, i.e.

through the pubocervical fascia and then
up into the retropubic space right behind
pubic bone.

Are-usable TVT handle is inserted

on the needle preparing for passage.
The speculum is removed from the
vagina. The bladder is drained, a
catheter guide is placed, and the urethra
is deviated to the side of needle pas­
sage. The needle tip is placed through

the vaginal incision into the parau­
rethral space and directed towards the
ipsilateral shoulder. Two hands are
used to pass the needle, one on the
needle itself and the other on the han­

dle. A finger should be placed vaginally
(not in the incision) and the inferior

ramus should be palpated; the needle
should then be advanced directly under

the inferior ramus and through the

endopelvic fascia (Figure 5). Once the
needle tip has broken through the fas­
cia, the needle is adjusted slightly to the
midline and the handle of the needle is

then directed downward and the needle

is advanced through the retropubic

space upward, being careful to try to

hug the pubic bone as the needle pass­
es through the space. The force advanc­
ing the needle actually comes from the
palm or thumb of the vaginal hand and
the vaginal finger guiding it. The sec­
ond hand on the handle directs or

"steers" the needle, but does not
advance it. The needle is directed

toward the patient's opposite shoulder

and passed behind the pubic bone. The
dominant hand then grasps the base of
the needle and the handle and the other

hand is placed on the abdomen to
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advance the needle tip through the
abdominal fascia and stab incision

(Figure 6).

Cystoscopy is completed with the

needle in place to rule out any perfora­
tion of the bladder. The bladder should

be completely distended. Most perfora­
tions occur at the lateral border of the
dome of the bladder. The bladder is

drained and the needle passed on the
contralateral side in an identical fashion

followed by cystoscopy. Once bladder
injury is ruled out, both needles are

pulled upward from above. The tape is
left velY loose under the urethra (both
needles have been pulled through and
are on the abdomen still attached to the

tape), the bladder is filled with 250 cc of

fluid and the patient is asked to cough.
The tape is then tightened sequentially
(always with an instrument between the
tape and the sub-urethral tissues) until

only a small "welling up" of fluid is seen
with cough.

Once final adjustment is reached, the
tape is held in place sub-urethrally with
an instrument such as a curved mayo
scissors and the outer sheath is removed
from above and excess mesh cut off

(Figure 7). The suprapubic incisions are
closed with steri-strips and the vaginal
incision with absorbable suture.

Recent studies have shown that the

TVT procedure is associated with high
success rates comparable to the tradition­

al sub-urethral sling procedure, yet may
lower the incidence of intraoperative and
postoperative complications. The proce­
dure is completed under local or region­
al anesthesia either as an outpatient or

with a hospital stay of less than 24 hours.
Long-term data and clinical experience
have proven exceptional efficacy and
safety. Success rates continue to be

excellent (85% cured, 96% significantly
improved) at 5 years and impressive suc­
cess rates have also been shown with

recurrent SUI (91%), intrinsic sphincter
deficiency (86%), and mixed inconti­

nence (89%). Over one million proce­
dures have been completed worldwide,
virtually revolutionizing the treatment of
SUI in women.



More recently, similar procedures have
been developed that utilize some of the
same basic concepts of mesh tape placed
suburethrally in a minimally invasive
approach. The SPARC(American Medical

Systems, Minnetonka, Minnesota) is a
mid-urethral sling procedure that utilizes a
prolene mesh tape as well, however, it is
completed via an abdominal approach.
Needles are first passed from above
abdominally through small suprapubic
incisions, to a small vaginal incision and
the tape is then pulled up from below. A
prolene suture is woven through the mesh
so that the sling can be adjusted, if neces­
sary, after the outer sheath is removed.

The procedure was developed for sur­
geons who were more comfortable pass­
ing needles from above to below, such as
Stamey or Raz needles.

A new approach that has been inves­
tigated and utilized in Europe and is
recently gaining popularity in the United
States, is the trans obturator approach

(TOT) to place the mesh tape subu­
rethrally. Several companies have
released transobturator approaches for
placement of a tension-free suburethral
sling and the differences between these

slings seem to be insignificant. Different
companies use different types of mesh
for the tape and the weave of the mesh

may vary. Some use an outer plastic
sheath and differ by whether the needle
is passed from the groin to the vagina

(outside-in) or from the vagina out to the
groin (inside-out). There are several

products on the market such as: Uretex®
by C.A. Bard, Inc (Covington, GA),
Ethicon Urology and Womens Health

TOT (Cincinnati, OH). The MONARCR
subfascial hammock sling (AMS) utilizes

the same mesh as the SPARCprocedure.
The TOT procedure utilizes the same
vaginal incision, however, the needle and
sling are passed laterally through a small
incision in the groin then through the
obturator membrane and muscle instead

of the retropubic space and rectus mus­
cle (Figure 8). This seems to offer a much
safer needle passage than the retropubic
needle passage by avoiding the dangers
of potential major vessel injury, bleeding
in the retropubic space, bladder and
bowel injUly.

A stab incision is made in the gen­
itofemoral fold at the level of the clitoris

bilaterally (Figure 9). A finger is placed in
the vagina to palpate the obturator fascia
(obturator internus) from inside the vagi­
na. The outside finger palpates the tract

the needle will take through the obtura­
tor foramen, just lateral to ischiopubic

ramus. The index fingers can actually
palpate each other. The needle tip is then
placed in the stab incision (Figure 10).




