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dures and raising the long-term success rates

to 84%.1 As a result, slings now stand  at the

forefront of stress urinary incontinence

(SUI) treatment. Among advances are the

tension-free vaginal tape (TVT) sling

(Gynecare, a division of Ethicon Inc.,

Somerville, NJ) and the SPARC sling

(American Medical Systems, Inc., Minnetonka,

Minn). The former, approved in the U.S. in

1998, calls for another look due to of the

recent publication of a Cochrane review of

outcomes studies, while the latter, approved

by the FDA in August 2001, is the newest

technique deserving examination. Clearly,

with 83,010 incontinence procedures per-

formed in the U.S. in 1999,2 a detailed look

at the suburethral sling is warranted. Here,

we review materials, indications, tech-

niques, complications, and outcomes.

Materials

The choice of material—either organic or

synthetic—depends on several factors:

availability, cost, patient and surgeon prefer-

ence, and clinical variables. (TABLE 1) outlines

W
hen the suburethral sling was first

described in 1907 by von

Giordano, it entailed placing

autologous tissue underneath the bladder

neck and suspending it superiorly.

Complications including urethral erosion,

infection, bleeding, and fistula formation led

many surgeons to use it sparingly. 

Fast forward to the 21st century:

Synthetic materials and new techniques

were introduced, simplifying the sling proce-
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■ Suburethral sling procedures are effective in
treating patients with urethral hypermobility,
intrinsic sphincter deficiency, low-pressure ure-
thras, and increased intra-abdominal pressure.

■ Autologous slings may be a better choice 
in cases of severe urogenital atrophy, 
previous radiation, or extensive scarring 
from previous repairs.

■ For both the tension-free vaginal tape and
SPARC slings, mark the suprapubic region 
1 cm above and 1 cm lateral to the pubic
symphsis on the left and right sides and inject
20 cc of a 1:1 mixture of local anesthetic and
normal saline into the marked regions.

■ Once the trocars are in place, fill the bladder
with 250 cc of water and perform a cough stress
test to confirm continence. 
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the advantages and disadvantages of each

material type. Organic slings include autolo-

gous tissues (rectus fascia and fascia lata

graft), and allografts or xenografts (cadaveric

fascia lata graft, human dermal graft, or

porcine small intestine and dermal graft).

Synthetic slings are made of polyethylene

terephthalate, expanded polytetrafluoroethyl-

ene, and polypropylene. 

While sling procedures utilizing organic

materials do have their benefits, synthetic

slings, particularly the polypropylene mesh

used in TVT and SPARC, have proven to be

a stable material unlikely to deteriorate with

time. Further, increased collagen metabolism

around this synthetic sling promotes an

ingrowth of tissue through the mesh. 

Indications

Suburethral sling procedures are typically

used for the treatment of genuine stress

urinary incontinence (GSUI), in which the

urethra becomes either hypermobile and

unstable or its intrinsic sphincter becomes

incompetent. In fact, slings are technically

easier to place in patients with anatomic ure-

throvesical junction hypermobility compared

to those with fixed urethras. Several authors

also have suggested the sling’s advantage in

patients with low-pressure urethras.3

Use urodynamic criteria to diagnose

intrinsic sphincter deficiency (ISD), which is

defined as a Valsalva leak point pressure of

less than 60 cm water or maximal urethral

closure pressure of less than 20 cm water.

(Bear in mind, however, that these cut-off cri-

teria are controversial.4,5) 

Also, consider slings in patients with

recurrent GSUI, inherited collagen deficien-

cy, and increased abdominal pressure (e.g.,

women with chronic obstructive pulmonary

disease, obesity, or high-impact physical activ-

ity). The sling also can be used as an adjunct

to other transvaginal surgeries (e.g., hysterec-

SLING MATERIAL ADVANTAGES DISADVANTAGES

Autologous tissues (rectus fascia, • Patient’s own tissue is less likely • Prolongs operation due to time 
fascia lata, or vaginal wall) to be rejected or become infected for graft harvesting

• Increased pain related to 
harvesting incision

• Fascia may have inconsistent 
strength and size

• May predispose to hernia
formation (rectus fascia)

Allografts (cadaveric fascia  • No harvesting required, therefore • Cost
lata or dermis) shorter operating time and less 

patient discomfort • Potential for sling failure due to graft
Xenografts (porcine dermis  

autolysis from host vs graft rejection
or small intestine)

or poor uniform tissue quality

• Lack of long-term data

Synthetic mesh (polyethylene • No harvesting required • Cost
terephthalate, expanded

polytetrafluoroethylene, • Consistent strength • Risk of infection, rejection, and 
or polypropylene) erosion

• Less patient discomfort

T A B L E 1
Slings: advantages and disadvantages 

of various materials
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Place a Sims speculum into the vagina

and make a vertical incision 1.5 cm from the external

urethra meatus.

Place TVT trocars through the vaginal

incision. Place abdominal guides suprapubically and

attach them to the TVT trocar tip. 

Continue pushing the trocar through 

the urogenital diaphragm until its tip comes through 

the suprapubic incision on the ipsilateral side.

F I G U R E 1 Use Metzenbaum scissors to dissect

the vaginal mucosa from the underlying fascia 

bilaterally. Insert a Foley catheter with guide. 

Push the tape through the retropu-

bic space, keeping the trocar in close contact with the

posterior surface of the pubic bone.

Surgical steps for tension-free vaginal tape  (TVT)

C O N T I N U E D
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tomy or prolapse repair).

Autologous slings may be a better choice

than synthetic slings in cases of severe uro-

genital atrophy, previous radiation, or exten-

sive scarring from previous repairs. In these

instances, the patient may be at-risk for post-

operative vaginal necrosis or erosion.6 Due to

their biocompatibility, autologous slings are

more likely to heal over a vaginal erosion and

less likely to infect or erode into the urethra.

In any event, urogenital atrophy should be

treated with local estrogen preoperatively to

prevent some of these complications.

Technique 

Conventionally, suburethral slings were

placed via a combined vaginal and

abdominal approach into the retropubic space

of Retzius. Alternatively, the procedure could

be performed abdominally by creating a sub-

urethral tunnel via pelvic incisions, but this is

the most difficult route. 

Most recently, technological advances

have simplified the vaginal approach, which

utilizes minimal suburethral dissection and

small suprapubic incisions. This technique is

subdivided into “bottom-up” and “top-down”

approaches. In the bottom-up TVT, the sling

is inserted into a vaginal incision and thread-

ed up through the patient’s pelvis, exiting

from a small suprapubic incision. The top-

down SPARC entails a reverse approach,

starting from a suprapubic incision and exit-

ing from a vaginal incision. New modifica-

tions allow for an abdominal TVT approach,

as well, which we describe in detail in a later

section. 

Surgeons who are familiar with tradition-

al needle suspensions may be more comfort-

able with the top-down approach. The need

for concomitant surgery (e.g., hysterectomy or

prolapse repair) not only determines the type

of incontinence procedure, but also dictates

the approach. 

Preparing the patient. Place the patient

under regional or local anesthesia with seda-

� Tr e a t i n g  s t r e s s  u r i n a r y  i n c o n t i n e n c e  
w i t h  s u b u r e t h r a l  s l i n g s
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Snap the needle guide and sling 

onto the sling connectors and pull through the

suprapubic incision.

Perform a tension test. Remove the 

plastic sheaths and cut the sling flush with the skin.

Surgical steps for SPARC

Guide the needle down the posterior

side of the pubic bone, keeping the needle tip in 

contact with the pubic bone. 

F I G U R E 6

F I G U R E 7

F I G U R E 8
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tion so that an intraoperative cough stress test

can be performed. Then administer an intra-

venous dose of a broad-spectrum antibiotic.

Insert a 16 to 18 French Foley catheter into

the urethra. Mark the suprapubic region 1 cm

above and 1 cm lateral to the pubic symphsis

on the left and right sides of the patient. Inject

approximately 20 cc of a 1:1 mixture of local

anesthetic and normal saline into the marked

areas. We typically use 60 cc of 0.25% bupivi-

caine with epinephrine, diluted 1:1 with 60 cc

of normal saline. After administering the local

anesthetic suprapubically, inject a similar

solution into the anterior vaginal wall sub-

urethrally in the midline and laterally toward

the retropubic tunnels. 

Making the incisions. Both the TVT and

SPARC techniques utilize the same type and

location of incisions. As such, make a 0.5-cm

incision into the abdominal skin on each side

of the midline, approximately 1 cm lateral to

midline and 1 cm above the pubic symphsis.

Next, make a 1.5- to 2-cm vertical incision in

the vaginal mucosa, starting 1.5 cm from the

urethral meatus (FIGURE 1). Use Metzenbaum

scissors to dissect the vaginal mucosa from the

pubocervical fascia sub- and para-urethrally

on both sides (FIGURE 2). Insert a Foley

catheter guide (similar to the Lowsley retrac-

tor) into the catheter and deviate it to the ipsi-

lateral side, thereby retracting the bladder

neck to the contralateral side. Proceed with the

placement of either the TVT or SPARC sling. 

Placing the TVT sling. Attach the TVT

introducer to the curved needle trocar on 1

end of the polypropylene sling. Insert the tro-

car with the tape attached into the vaginal

incision and push through the retropubic

space, keeping the trocar in close contact with

the posterior surface of the pubic bone (FIG-

URES 3 and 4). Continue pushing the trocar

through the urogenital diaphragm until its tip

comes through the suprapubic incision on the

ipsilateral side (FIGURE 5). It is important to

not deviate too laterally, medially, or cephalad

during trocar insertion to prevent vessel, blad-
C O N T I N U E D
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perform a cystoscopy after each

needle  placement to rule out cysto-

tomy. Then pass the sling through

the tunnel. 

Testing for continence. Once the

sling is in place, fill the bladder with

250 cc of water and perform a cough

stress test. Adjust sling tension by

pulling up on both sling arms until

only a few drops of leakage are

noted. It is important not to secure

the sling too tightly as this may lead

to urinary retention, detrusor insta-

bility, or urethral erosion. We prefer

placing a hemostat between the

sling tape and the urethra to avoid

over tightening. 

Suspending the sling arms.

Remove the plastic sheaths after

tension adjustment and cut the

sling flush with the skin (FIGURE 8).

Compared to the conventional

bone-anchored slings, the newer

tension-free sling devices are not

anchored but instead suspended

through the retropubic space. At

first, the sling is held in place by

friction from the opposing tissues.

Over time, collagen formation fixes

the mesh more strongly within the

suburethral and paravaginal tissues. 

Finally, close the suprapubic and vaginal

incisions with absorbable sutures. 

Placing autologous or allogenic slings.

Fashion the graft, typically 2 cm wide and 10

to 12 cm long,  with permanent sutures at the

edges. Make a 1-cm incision into the supra-

pubic rectus fascia. Use either a Stamey-type

needle trocar or uterine packing forceps and

guide the instrument “top down” from the

retropubic incision to the vaginal tunnel. The

tunnel is made directly into the retropubic

space from the vaginal incision. Bring the

sling arms up on each side. Attach the arms to

the rectus fascia and tie them down once cys-

toscopy and the tension test are complete.
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der, or bowel injury. Perform a cystoscopy to

rule out cystotomy. Place the second trocar in

a similar manner on the opposite side. After

both trocars have been pulled through their

respective incisions, perform a tension test.

Placing the SPARC/abdominal TVT sling.

Guide the abdominal needles through the

previously marked suprapubic incision and

the patient’s retropubic cavity (keeping the

needle behind the pubic bone), to a finger

placed in the vaginal incision (FIGURE 6).

Snap the abdominal needle guides with the

attached polypropylene mesh to the sling con-

nectors (FIGURE 7). Bring the abdominal nee-

dles through the suprapubic incisions.

Perform a tension test. As with the TVT sling,

T A B L E 3
TVT complications 

in 200,000 procedures worldwide

T A B L E 2
Suburethral sling complications1

COMPLICATION 1,715 AUTOLOGOUS 1,515 SYNTHETIC 

Vaginal erosion 1 (.0001%) 10 (.007%)

Urethral erosion 5 (.003%) 27 (.02%)

Fistula 6 (.003%) 4 (.002%)

Wound sinus 3 (.002%) 11 (.007%)

Wound infection 11 (.006%) 15 (.009%)

Seroma 6 (.003%) 1 (.0007%)

COMPLICATION U.S. WORLD TOTAL 

Vascular injury 3 25 28

Vaginal mesh exposure 15 2 17

Urethral erosion 8 0 8

Bowel perforation 4 6 10

Nerve injury 1 0 1
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The sling also can be performed with

bone anchors placed through the vaginal inci-

sion into the pubic bone. Placement requires

vaginal dissection into the retropubic space

with no suprapubic incision. Once anchored,

the sutures are then passed through the cho-

sen graft materials and tied down. Bear in

mind that anchoring into the periosteum of

the pubic bone may cause severe osteomyelitis

or osteitis pubis, though the actual incidence

is unknown.7

Complications

Intraoperative and immediate postoperative

complications include bladder perforation,

vaginal or retropubic bleeding, wound or uri-

nary tract infection (UTI), and short-term

urinary retention. Possible long-term prob-

lems include urethral or vaginal erosion,

mesh infection, prolonged voiding dysfunc-

tion, fistula formation, or de novo urge incon-

tinence (TABLE 2).

Specifically, the TVT sling, which has

been placed in more than 50,000 women in

the U.S. and 200,000 worldwide, carries the

potential for significant vascular injury and

bowel perforation. In addition, the Food

and Drug Administration (FDA) reported 4

deaths (2 from unrecognized bowel

injuries, 1 from retropubic bleeding in a

patient with a bleeding disorder, and 1 from

a heart attack more than 1 week after an

incontinence repair procedure complicated

by a vascular injury); 168 device malfunc-

tions (mostly tape or sheath detachment

from the trocar); and 128 other injuries,

including bowel perforations and major

vascular injuries to the obturator, external

iliac, femoral, or inferior epigastrics  (TABLE

3).8 In a review of 1,455 TVT sling cases at

38 hospitals, Kuuva and Nilsson9 found

bladder perforation in 3.8% of the patients

and retropubic hematoma in 1.9%, along

with 1 case of vesicovaginal fistula, 1 obtu-

rator nerve injury, and 1 epigastric vessel

injury. 

According to the FDA, there have been 2

complications reported with the SPARC sling

system. Both involved vaginal erosion subse-

quently repaired by oversewing the vaginal

mucosa. One of these complications occurred

in a woman undergoing her fourth vaginal

procedure who was therefore deemed to have

“poor tissue.”8  

Outcomes studies

Unfortunately, most of the published clin-

ical studies on the surgical management

of stress urinary incontinence suffer from

inadequate follow-up and sample size,

unclear patient selection criteria, and poor

postoperative documentation, especially

with respect to quality of life. However, mul-

tiple studies to assess the effectiveness and

safety of TVT slings have been published.

The following is an outline of these prelimi-

nary yet important findings. 

In 2002, the Cochrane Database evaluat-

ed 7 randomized and quasi-randomized trials

of suburethral slings for the treatment of uri-

nary incontinence.10 Of 682 women evaluat-

ed, 457 had some type of suburethral sling

procedure. Four trials compared slings to

retropubic urethropexies, 1 compared slings

to Stamey needle suspensions, and 2 com-

pared the use of different sling materials. The

results indicated that the data were insuffi-

cient to suggest that slings were more effective

than other incontinence procedures or that

slings were associated with fewer postopera-

tive complications. While TVT slings did

provide similar cure rates as open retropubic

urethropexy, research is still lacking with

respect to other types of slings. More studies

comparing TVT slings to traditional pubo-

vaginal slings also are needed before the 2 can

be deemed equivalent. 

In Sweden and Finland, where the TVT

procedure was developed,11 85 patients who

had undergone the procedure were evaluated

at 48 to 70 months. Of those, 84.7% were

completely cured of stress incontinence,
C O N T I N U E D
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10.6% had significantly improved symptoms,

and 4.7% were regarded as failures. 

A recent well-designed, multicenter, ran-

domized, prospective trial in the U.K. and

Ireland compared 146 open Burch colposus-

pensions to 170 TVTs. Similar cure rates

(57% and 66%, respectively) were reported.12

Although these rates are low compared to the

Nordic nonrandomized TVT studies men-

tioned, the U.K./Ireland outcome criteria

were particularly stringent and included a

negative cystometrogram for stress inconti-

nence and negative pad test. These differ-

ences in reported success rates highlight the

importance of clearly defining objective out-

comes criteria from randomized trials. 

Nonetheless, the U.K./Ireland study

showed that TVT is less invasive than the

Burch procedure and is associated with short-

er recovery periods and greater cost savings.

Follow-up on complications (bladder perfo-

ration and hematoma in TVTs and incisional

hernia formation in Burch colposuspensions)

will be the most crucial aspect of this study.13

Clearly, the question of whether a Burch

retropubic urethropexy or a suburethral sling

procedure is better for SUI needs to be further

investigated. Weber and Walters sought to

answer this question by developing a decision

analytical model (without the aid of random-

ized, controlled trials) and discovered similar

cure rates.14 However, there were higher rates

of urinary retention and detrusor instability

associated with the traditional pubovaginal

sling. But, most importantly, sensitivity analy-

ses proved that if the rate of permanent uri-

nary retention after a sling procedure was less

than 9%—as in most sling series—the overall

effectiveness of slings was higher than that of

the Burch. 

Conclusion

The suburethral sling procedure has under-

gone many modifications since its first

description nearly a century ago. As such,

Ob/Gyns need to familiarize themselves with

the current options. Typically, we perform up

to 6 suburethral sling procedures per month.

Of those, 50% are referrals from failed incon-

tinence procedures. Recently, we have made

the switch from using autologous slings to

tension-free type slings due to ease and good

outcomes. While more data from random-

ized, prospective, multicenter trials are need-

ed to determine the best approach for individ-

ual patients, surgeons should become 

comfortable with the technique that works

best for them. ■
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