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Complications of
Minimally Invasive
Urogynecologic Surgery

Neeraj Kohli, John R. Miklos, and Rob Moore

The last decade has seen significant advances in minimally
invasive treatment options for pelvic prolapse and stress
urinary incontinence using the vaginal approach. Many of the
recently introduced minimally invasive techniques for treat-
ment of prolapse and incontinence are associated with blind
needle passage through the retropubic, transobturator, and
ischiorectal spaces and incorporation of mesh materials in
order to minimize incision size, reduce postoperative pain,
and improve long-term surgical outcomes. With rapid prolif-
eration of these minimally invasive techniques, it is impera-
tive that the gynecologic surgeon have a strong knowledge
of the relevant pelvic anatomy and proper surgical technique
and be able to recognize and manage common postoperative
complications.

PROCEDURAL OVERVIEW

To provide a basic foundation for a discussion of recognition,
prevention, and management of postoperative complications
associated with minimally invasive prolapse and incontinence
procedures, a basic procedural overview of the commonly
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is beneficial.

Anterior/Posterior Colporrhaphy

Traditional colporrhaphy techniques for surgical correction of
cystocele and rectocele, first introduced in 1914 by Kelly and
Dunn,' have long been the mainstay for anterior and poste-
rior vaginal segment prolapse and continue to be the most
commenly performed surgical procedures for cystocele and
rectocele, respectively. A key conceptin these repairs is general
weakness or laxity of the endopelvic fascia resulting in descent
of the bladder or rectum. For anterior colporrhaphy, the
vaginal mucosa is incised in the midline from the bladder neck
to the bladder base and then dissected off the underlying pu-
bocervical fasc1a by means of a combmatlon of blunt and
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absorbable, or permanent sutures (Fig. 1:
mucosa is excised and the incision closed
cedure can be performed for the posterior
surgical correction of rectocele. Tn this c:
fascia is plicated from the apex of the rect
body, and corresponding perineoplasty
(Fig. 13-2).

Site-specific defect repair implicates d
endopelvic fascia, resulting in hernias co
prolapse. The paravaginal defect, introd
popularized by Richardson and associates
describes lateral detachment of the pubo
the lateral sidewall, resulting in a displ
These defects most commonly are re
abdominal or laparoscopic approach, bu
accomplished using a vaginal approach. A
repair is performed by reattaching the
detached pubocervical fascia to the white
spine to the median aspect of the pubic
series of interrupted sutures (Fig. 13-3). S
the rectocele also can be performed anc
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fascia are noted; site- spec1ﬁc repair can be
a series of interrupted sutures (Fig. 13-4)

Vaginal Vault Suspension Techniqu

Support of the vaginal apex is thought tc
of all successful pelvic prolapse operal
abdominal, vaginal, and laparoscopic ap
dures are available to the gynecologic
approach to apical prolapse often is |
gynecologic surgeons because it can be r
at the time of vaginal hysterectomy
Traditional and contemporary technique:
of the various support structures and st
anatomy.









Figure 13—1 . Technique of anterior repair with plication of the pubocervical fasciafor cystocele repair.
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Figure 13—2 . Technique of posterior repair with plication of the recto-vaginal fasciafor rectocele repair.
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vaginal vault descensus, no vaginal procedure has the extensive use and historical data comparable with
those for the sacrospinous ligament fixation. In this technique, the sacrospinous space is entered through an
anterior, midline, or posterior approach and the relevant pelvic anatomy is identi-

Figure 13-3 . Retropubic view of paravaginal repair with reapproximation of the pubocervical fascia to the arcus tendineus fasciae

pelvis (ATFP).
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Figure 13—4 . Site-specific defect repair of rectocele with closure of transverse fascial defect.

fied (Fig. 13-5). One or two sutures are taken through the upper edge of the sacrospinous-coccygeal
ligament complex and then are attached to the vaginal apex using a full-thickness suture or pulley stitch
(Fig. 13-6). Placement of the sacrospinous suture can be performed using a free needle holder, Miya hook,
Dechamps ligature carrier, Schutt needle punch device, Endo-stitch (Ethicon, Somerville, New Jersey), or



Capio needle driver (Boston Scientific, Natick, Massachusetts). Although the traditional sacrospinous
ligament fixation describes unilateral suspension, many gynecologic surgeons favor bilateral sacrospinous
suspension to improve cure rates and avoid unilateral deviation of the vaginal apex.
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Figure 13-5

Anatomy of the
sacrospinous space,
including the ischial
spine, sacrospinous
ligament, arcus
tendineus fasciae pelvis
(ATFP), and coccygeus
muscle. (Copyright

Cleveland Clinic

Foundation.)
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Figure 13-6 . Technique of sacrospinous ligament fixation using pulley stitch to attach the vaginain the sacrospinous ligament for
apica support.

Uterosacral Ligament Suspension

In an effort to provide a more anatomically correct midline suspension point, uterosacral ligament



suspension, performed through a vaginal, abdominal, or laparoscopic approach, has gained recent
popularity. Similar to the classically described McCall “cul-de-plasty,” the uterosacral ligament suspension
technique begins with adequate identification of the uterosacral ligaments through either a transperitoneal
or aretroperitoneal vaginal approach. One or two sutures are then taken through the uterosacral ligament on
each side and then attached to the vaginal apex. Care should be taken to identify the ureter before stitch
placement, owing to its proximity and the possibility of kinking or obstruction. Tiedown of the suture
results in anatomic restoration, with re-creation of the apical supports of the uterosacral ligament to the
vaginal apex, aswell asin closure of the anterior and posterior fascial planes (Fig. 13-7).

lliococcygeus/Arcus Tendineus Fasciae Pelvis Fixation

To address the needs of patients with poor uterosacral ligament strength, and to avoid complications
associated with sacrospinous ligament suspension such as buttock pain and pudendal neurovascular injury,
iliococcygeus and arcus tendineus fasciae pelvis (ATFP) suspensions have been described. A dissection
similar to that for sacrospinous ligament fixation is performed, and the relevant pelvic anatomy including
the ischia spine, ATFP, and sacrospinous-coccygeal ligament complex is identified. One or two sutures are
taken through either the ileococcygeus muscle or the ATFP and then attached to the vaginal apex using a
full-thickness suture or pulley stitch. Unilateral or bilateral suspension can be performed.
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Posterior Intravaginal Slingplasty Vault Suspension

Posterior Intravaginal Slingplasty Vault Suspension (Tyco-US Surgical, Norwalk, Connecticut) is a
minimally invasive vaginal technique for vaginal vault suspension that uses needles and synthetic mesh to
re-create apical support at the level of the ischial spine without midline deviation. The IVS

Figure 13-7 . Vagina approach to uterosacral ligament suspension with incorporation of the anterior pubocervical fascia (PCF) and
posterior recto-vaginal fascia (RVF) in the uterosacral suspension suture (USL). AD, apical defect; B, bladder; R, rectum.

device consists of atrocar with aremovable and reversible stylet into which a multifilament polypropylene
tape can be threaded and brought up through the trocar. The procedure begins with bilateral sacrospinous
space dissection and identification of the relevant anatomy, as previously described. Stab incisions in the
buttocks are made bilaterally 3 cm lateral and 3 cm inferior to the anus. The trocar with tape attached is
introduced through the stab wound, advanced through the ischiorectal fossa, and exited through the
coccygeus muscle into the sacrospinous space under direct finger guidance. Alternatively, the needle can be
exited lateral to the ischial spine near the insertion of the ATFP. The stylet with tape attached is then pulled
out through the trocar. The same procedure is repeated on the other side with an empty stylus, and the free
end of the tape is attached and pulled through the contralateral space. The apical portion of the tape is then
attached to the vaginal apex, rectovaginal fascia, or graft material. The vaginal mucosa is closed and the
traction on the free ends of the tape retracts the apex cephalad, thereby creating apical support. Excess tape
isexcised.

Mesh/Graft Augmentation of Prolapse Repair

Mesh or graft augmentation of prolapse repair has most recently been introduced with the hopes of
improving long-term cure rates and reducing the risk of recurrence, which has been reported to be as high
as 30%. In this technique, traditional colporrhaphy is performed and then a synthetic mesh or donor graft is
used to reinforce the repair (Fig. 13-8). Aswith general surgery mesh use for hernia repairs, the augmented
repair is thought to have greater strength and

Figure 13—
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Table 13-1 = Mesh and Graft Options for Prolapse

Type Material Trade Name Company

Biologic Hurnan dermis Repliform Boston Sdentific

Biclogic Bovine pericardium Ciytrix Boston Sdentific

Biologic Porcine dermis Palvichol f[Pelvisoft CR Bard

Biologic Porcine intastinal mucosa sl Cook

Biologic Cadaveric fascia lata Tutoplast/Suspend hentor

Biologic Porcinz darmis ImteXean AMS (Armerican Medical Systems)
synthetic Polypropylens Cynemesh Cynacars

Synthetic Polypropylene/porcine Pelvitax CR Bard

synthetic Polypropylens Polyform Boston Sdentific







Figure 13-9 . Tension-free vaginal tape (TVT) sling procedure: Instrumentation. Shown are introducer, rigid catheter guide, and
TVT device (polypropylene mesh and attached trocars).

durability. A variety of graft or mesh materials are available (Table 13-1) and placement and attachment of
the graft or mesh are nonstandardized. Direct mesh attachment, needle passage of the mesh, and
nonattachment all have been described. Regardless of the technique, complications including mesh erosion
and infection, dyspareunia or pelvic pain, and recurrence have been reported, and the gynecologic surgeon
should approach this technique with caution in view of the limited data currently available.

Minimally Invasive Sling Procedures

TRANSVAGINAL RETROPUBIC SLING

Introduced in 1991, the tension-free vaginal tape (TVT) technique represents a revolutionary improvement
in the sub-urethral sling procedure. Unique characteristics of the TVT technique include midurethral
positioning of the dling, use of a polypropylene weave tape, and tension-free application without the need
for large incisions or fascial attachment. Instrumentation for this procedure consists of a reusable stainless
steel introducer, a reusable rigid catheter guide, and the TVT device, a single-use apparatus composed of a
1 x 40 cm strip of polypropylene mesh (Prolene, Ethicon Inc., Somerville, New Jersey) covered by aplastic
sheath and held between two stainless steel needles (Fig. 13-9). The plastic sheath is designed to (1) cover
the synthetic mesh during placement of the sling, thereby reducing the incidence of postoperative infection
or graft rejection, and (2) allow easy passage and placement of the tape, which is configured to stay fixed in
place once the smooth protective cover is removed. This protective sheath is removed before completion of
the procedure.

Two small abdominal skinincisions (0.5 to 1.0 cm) are made on each side of the midline just above the
pubic symphysis. A small sagittal incision (1.5 cm) is then made in the midline of the anterior vagina wall
approximately 1 cm proximal to the external urethral meatus. The edges of this incision are grasped using
tissue clamps, and minimal dissection is used to free the vaginal wall from the urethra and to develop a
small paraurethral space bilaterally (Fig. 13-10). The rigid catheter guide is then inserted into the Foley
catheter, facilitating identification of the urethra and the bladder neck during passage of the suspension
needles. To minimize the risk of bladder or urethral perforation, the handle of the guide is deflected to the
ipsilateral side just before insertion of the suspension needles.

Before placement of the sling, the introducer is attached to one of the stainless steel needles, and the
speculum is removed from the vagina. The shaft of the introducer is grasped and the tip of the needle is
then inserted into the previously developed paraurethral space. The needle is angulated dightly laterally,
and the endopelvic fascia is perforated just behind the inferior surface of the pubic symphysis. On entry
into the retropubic space, the needle is guided up to the abdominal incision while maintaining contact with
the back of the pubic bone, thereby minimizing the risk of vascular or hollow viscous injury. A second
layer of resistance is felt as the needle passes through the muscular and fascial layers of the abdominal wall.
Passage of the needle is completed once the needle tip passes through the small abdominal incision on the
corresponding side (Fig. 13-11).

Before complete extraction of the placement needle, unintentional bladder perforation should be ruled
out. The rigid catheter guide is removed, and the bladder is emptied using the indwelling catheter. The



catheter is then removed, and cystoscopy is performed to confirm integrity of the bladder lumen. If needle
penetration of the bladder lumen is noted, the needle-introducer assembly is withdrawn, the bladder is
drained, and the needle is reinserted. Once correct placement of the needle has been confirmed, the needle
is detached from the introducer and passed completely through the abdominal incision. This technique is
then repeated in an
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Figure 13—-10 - Tension-free vagina tape (TVT) sling procedure: Vaginal dissection. Bilateral channels are created for needle
insertion and mesh placement.

identical fashion on the contralateral side to ensure that the tape lies flat against the suburethral tissue at the
level of the midurethra.

After passage of the needles has been completed, a clamp or scissors is inserted between the
suburethral portion of the tape and the urethra. Gentle traction on the abdominal ends of the tape removes
any excess tape material and brings the tape into contact with the instrument (Fig. 13-12). Both ends of the
tape are then cut at their attachment to the needles. All instruments are removed from the surgical field, and
the patient, if awake, is asked to perform a cough stress test to ensure that continence is restored without
overcorrection. The tension on the tape is adjusted as appropriate. The plastic sheath of the abdominal ends
of the tape is then identified and grasped with a forceps. With an instrument between the urethra and the
tape, the plastic sheath is removed, leaving the Prolene tape secured under the midurethra without tension.
The vaginal incision is closed. Next, the abdominal ends of the tape are cut just below the surface of the
skin, without need for suture fixation. The friction between the tissues and the Prolene mesh keeps the tape
in place while maintaining adequate suburethral support. Finally, the abdominal incisions are closed using
either subcuticular stitches or surgical tape (Fig. 13-13).

Severa TVT “me-too” products are currently available from a variety of manufacturers, using a
polypropylene weave sling with slight variations in instrumentation and surgical technique (Table 13-2).
Results and complications should be similar to those reported for TVT.



Figure 13-11 . Tension-free vagina tape (TVT) sling procedure: Passage of TVT needle and sling mesh through the retropubic
space.

Figure 13-12 . Tension-free vaginal tape (TVT) sling procedure: Final adjustment of the TV T sling after placement. This step can be
performed in conjunction with a cough test to avoid overtightening the sling.

TRANSABDOMINAL RETROPUBIC SLING

After the introduction of the TVT procedure, an abdominal approach to the minimally invasive midurethral
sling procedure was introduced by American Medical Systems (AMS). The SPARC (i.e., suprapubic arc)
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Figure 13—13 . Tension-free vaginal tape (TVT) sling procedure: Completed procedure with placement of suburethral hammock.



Table 13-2 = Currently Available Transvaginal

Retropubic Midurethral
Sling Procedures

Manufacturer Product Name

Cynacars TWT {tension-free vaginal tapa)
Boston Scientific Advantage

CR Bard Urotex TV

Cook Stratasis TF Sling

needles (Fig. 13-14) to place a TV T-like mesh tape in the midurethra in an effort to be more “urology-
friendly” while emulating traditional transvaginal needle suspension and traditional suburethral sling
procedures. It rapidly gained popularity as an effective and familiar aternative to the TVT procedure.

The procedure begins with a similar dissection to the TVT, with a dlightly larger vaginal incision used
to alow finger insertion to the endopelvic fascia. The SPARC needles are inserted through each abdominal
incision, guided through the retropubic space against the pubic bone, and exited through the vaginal
incision under direct finger guidance. An identical procedure is performed on the contralateral side.
Cystoscopy is performed to exclude bladder injury. The tape is attached to each needle, and the needles are
retracted, thereby placing both arms of the sling. The dling is adjusted and the sheath removed as in the
TVT procedure.

Figure 13-14 . Suprapubic arc (SPARC) sling procedure: Instrumentation. Shown are retropubic needles and the SPARC device
(polypropylene mesh with attachment dilators).



Table 13-3 = Currently Available Suprapubic

Retropubic Midurethral
Sling Procedures

Manufacturer Product Name

AMS (American Medical Systams)  SPARC

Cynecars TWT-AC (tension-free wvaginal
tape—abdominal guide)
Boston Scientific Ly

As with TVT, severa SPARC “me-too” products are currently available from a variety of
manufacturers; all incorporate a polypropylene weave sling with slight variations in instrumentation and
surgical technique (Table 13-3). Results and complications should be similar to those reported for SPARC.

TRANSOBTURATOR SLING

In an effort to simplify the procedure and reduce complications associated with retropubic passage of the
minimally invasive midurethral sling needles, a transobturator approach has been advocated. This “outside-
in” procedure initially was described in Europe and recently has been introduced in the United States. For
the transobturator sling procedure, a 2-cm midline vaginal incision is made approximately 1 cm proximal to
the external urethral meatus. The paraurethral tissue is bluntly dissected laterally underneath the pubic
ramus until the medial edge of the obturator foramen is palpable. A small incision is made bilaterally in the
skin of the groin area at the medial edge of the obturator foramen identified by palpation. This incision
usualy is just medial to the growing crease at the level of the clitoris. A helical or Emmet needle is then
introduced through the groin incision, passed through the obtura-












Figure 13—15 . Transobturator sling procedure: Passage of needle through transobturator space. Bladder injury is prevented with exit
of the needle through the vaginal incision under direct finger guidance.

tor foramen, and exited through the vagina incision under direct finger guidance (Fig. 13-15). This
procedure is repeated on the contralateral side. Cystoscopy is performed to rule out unintentional bladder
injury. The mesh is attached in the needles, and the needles are withdrawn, placing both arms of the sling.
Sling adjustment and sheath removal are similar to these stepsin the TVT procedure. Avoiding passage of
the needles through the retropubic space, the transobturator approach theoretically should reduce the risk of
bowel, bladder, and major blood vessel injury. In addition, the transobturator technique results in gentle
lateral placement, rather than midline retropubic placement, potentially reducing postoperative voiding
dysfunction secondary to bladder outlet obstruction (Fig. 13-16).

Current product offerings for the outside-in approach include Obtape from Mentor (Santa Barbara,
Cdlifornia), Monarc from AMS (Minnecpolis, Minnesota), Obtryx from Boston Scientific (Natick,
Massachusetts), and Urotextransobturator from CR Bard (Covington, Georgia). Gynecare (Somerville,
New Jersey) has introduced a variation of its TVT device, the TV T-Obturator, which proposes an inside-
out approach to further minimize risk of vascular injury (Table 13-4).

INCIDENCE OF INJURIES

The incidence of injuries following minimally invasive procedures for correction of prolapse and
incontinence is variable and highly dependent on surgical technique, clinician experience, and patient
characteristics. In various studies, the incidence of major complications ranged from 0.5% to 12%. Shull
and associates reported an 11% risk of perioperative morbidity including hemorrhage requiring transfusion,
pelvic nerve injury, deep vein thrombosis, visceral injury, and infection,



Figure 13-16 . Transobturator (TOT) sling procedure: Lateral placement of transobturator, rather than midline attachment typical of
transvaginal and retropubic approach, may result in less voiding dysfunction SPARC/TV T, Suprapublic arc/tension-free vaginal tape.

Table 13—4 = Currently Available Transobturator

Midurethral Sling Procedures

Manufacturer Product Name

AMS (American Medical Systems) hdonarc

Mentor ObTape/aris TOT Sling

Cynacars TWT-O {tensionfras vaginal
taps-obturator)

CR Bard Urotex TO

Boston Scientific Obtryx

associated with transvaginal repair of cystocele,"as well asa 1% risk of transfusion requirement, 1% risk of
ureteral injury or kinking, and a 0.3% perioperative death rate associated with transvaginal uterosacral
ligament suspension.” In their review of 110 patients undergoing iliococcygeus vaginal vault suspension,
Meeks and co-workers reported a 37% postopegative complication rate including postoperative transfu-

sions, one bowel injury, and one bladder injury. Buttock pain associated with placement of suture in the
area of the pudendal nerve in the sacrospinous space has been reported to occur in up to 6% of patients,

with resolution of the pain with conservative management in a maj ority.7 The increased risk of significant
bladder and ureteral injury following vaginal surgery, reported to be 2%, has prompted some gynecologic
surgeons to recommend routine cystoscopy following major vaginal procedures.”

Mesh and graft use in prolapse surgery is still in an early stage of development, and long-term data
regarding complications are scarce. In a limited series of 91 patients undergoing composite Vicryl-
polypropylene mesh augmentation for rectocele repair, Lim and colleagues reported no significant
intraoperative complications, except for minor hematoma, with an incidence of 2.2%. Minor vaginal
protrusion was noted in 7.8% of patients (7 of 90) at 6 to 12 weeks and in 12.9% (4 0f931) at 6 months and

beyond. All patients were managed by trimming the mesh, without need for removal. In a small series of
52 patients undergoing polypropylene mesh augmentation for repair of cystocele or rectocele (or both),
Adhoute reported a success rate of 95% or 100%, respectively, on follow-up of 27 months. Vaginal erosion

occurred in only 2 pati ents.10 Eglin and colleagues have similarly reported a low incidence of mesh erosion
or exposure, 5% at 18 months postoperative follow-up evaluation, using a transobturator technique to
p| ace the mesh in a subvesical pOS tion for Cystocel e repaJ r.u Use of donor graft materials may be associated with reduced complications
but also decreased cure rates. In their review of advanced cystocele repair in 33 women using Alloderm (Boston Scientific), adonor skin graft, Clemmons and associates reported a

41% objective failure rate and a 3% subjective failure rate at median 18-month follow-up evaluation. Twenty-one women (64%) were sexually active, and none complained of

postoperative dyspareunia. Complications included 1 case of febrile morbidity, 1 Cystotomy, and 1 anterior wall breakdown secondary
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to hematoma formation caused by heparin therapy. No other erosions or rejections were seen.




Despite the recent introduction of the minimally invasive midurethral sling procedure, the incidence of
injury with this technique has been well studied as a result of its rapid adoption and abundant literature.
Significant data are available regarding the TVT procedure, with more limited data for the transabdominal
retropubic sling and transobturator sling. In areview of their first 350 cases of the TVT procedure, Karram
and associates reported a 4.9% incidence of bladder perforation and a 0.9% incidence of intraoperative
hemorrhage. Postoperative complications included voiding dysfunction in 17 women (4.9%), requirement
for anticholinergic therapy in 42 women (12%), recurrent bladder infections in 38 women (10.9%), mesh
erosion or exposure in 3 patients (0.9%), and nerve injury in 3 patients (0.9%). Six women (1.7%) had
persistent voiding dysfunction necessitating takedown of the sling.” Similar complication rates were noted
in a multi-institutional review of findings in 241 patients undergoing the TVT procedure in Canada, with a
bladder perforation rate of 5.8% and an intraoperative hemorrhage rate of 2.5%. Postoperative
complications included urinary retention in 19.7% of patients, pelvic hematoma in 1.9%, and suprapubic
wound infection in 0.4%. Rates for late complications—de novo urgency, persistent suprapubic discomfort,

and mesh erosion—were 15%, 7.5%, and 0.4%, respectively.14 In the largest study to date, a nationwide
analysis of 1455 patients undergoing TV T in Finland reported that the incidence of bladder perforation was
38 per 1000, that of intraoperative blood loss greater than 200 mL was 19 per 1000, of major vessel injury
0.7 per 1000, of nerve injury 0.7 per 1000, of vaginal hematoma 0.7 per 1000, and of urethral lesion 0.7 per
1000. The incidence of minor voiding difficulty was 76 per 1000, that of urinary tract infection 41 per
1000, of complete postoperative urinary retention 23 per 1000, of retropubic hematoma 19 per 1000, of
wound infection 8 per 1000, and of vagina defect healing 7 per 1000. No case of tape rejection or life-
threateni nl% complication occurred, and the incidence of complications necessitating laparotomy was 3.4

,17
per 1000. Significant complications include bowel injury and obstruction,  bladder injury with vulvar
18

edema, and nerveinjury.”

Data regarding complications associated with the transabdominal retropubic sling are less abundant. In
areview of their first 140 SPARC cases, Kobashi and colleagues reported 4 intraoperative transfusions, 1
retropubic hematoma requiring evacuation, and 1 case of small bowel injury. These investigators
recommended caution with any technique involving blind passage of retropubic needles.” Tseng has
reported a clinically significant greater risk of bladder injury after SPARC than after TVT (12.9% versus
0.0%; P = .112), although the difference was not statistically significant.” In a multicenter trial of 104
women undergoing SPARC in three centers, the overal complication rate was 44.2% (46 of 104
procedures). The perioperative complication rate was 10.5%, including 11 bladder injuries. A significant
difference in the bladder injury rate was observed between women with and those without previous
incontinence surgery (respectively, 4 of 11 [36.3%] versus 7 of 93 [7.5%]; P < .001). No hemorrhaging
occurred. The early postoperative complication rate was 22.1%. The main complication was voiding
disorders (in 11 patients), which necessitated intermittent self-catheterization for less than 15 days (1.3 £
1.1 days, range 1 to 10 dgys). The late postoperative complication rate was 11.5%, including de novo urge

symptomsin 12 women.

Data regarding the recently introduced transobturator tape (TOT) sling procedure
are limited, but initial results regarding surgical outcomes and complications are
encouraging. In the earliest case reports of the procedure, Delorme reported no
intraoperative complications in 32 women undergoing the procedure. One patient had
prolonged urinary retention, which subsequently resolved, and de novo urge
incontinence developed in two patients. In a randomized tria in 61 patients
undergoing either TVT or TOT, bladder injury and postoperative voiding dysfunction
were both more common after TVT than after TOT, 9.7% versus 0% and 25.8%

23
versus 13.3%, respectively. Despite direct guidance of the transobturator tape
through the vaginal incision, bladder injury has been reported and intraoperative
24

cystoscopy is recommended.

PREVENTION, RECOGNITION, AND MANAGEMENT
OF INJURIES



Intraoperative/Postoperative Bleeding and Hematoma
Prevention

Intraoperative hemorrhage is a common complication of pelvic surgery and can be
minimized with proper dissection technique and development of proper surgical
planes. During prolapse surgery, initial submucosal injection of an anesthetic-plus-
epinephrine solution may reduce blood loss and facilitate entry into the proper plane.
Sharp dissection allows entry into the proper plane, at which time blunt dissection can
be used to extend the plane of dissection. Care should be taken in using a gauze-over-
the-finger technique until a proper plane is identified, because this mode of dissection
can result in greater bleeding and tissue damage.

During a minimally invasive sling procedure, bleeding can be prevented by
injection of an anesthetic-plus-epinephrine solution into the retropubic and
transobturator spaces, resulting in hydrodissection and decreased risk of intraoperative
bleeding or hematoma. Proper dissection and D
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Figure 13—17 . Retropubic anatomy of major blood vessels and nerves potentially at risk of injury from tension-free



vaginal tape (TVT) procedures. D
correct insertion and guidance of the needles should reduce risk of excessive hemorrhage.

Recognition

Recognition of intraoperative hemorrhage often is obvious, but the source of bleeding sometimes can be
difficult to determine and locate. During prolapse repair, most hemorrhage occurs with entry into the
incorrect surgical plane. Risk factors include advanced prolapse with thickening of the tissue, previous
vaginal surgery with resulting scarring, uterine fibroids with increased vascular supply, and menstruation.
Caution is indicated with use of these procedures in patients on anticoagulant therapy or with coagulation
disorders, who may require preoperative counseling and management. Location of the bleeding vessels
most commonly is the paravaginal plexus, which isinjured during lateral dissection and easily accessible to
hemostatic suture placement. Advanced techniques using small incisions and entry into the sacrospinous
space make identification of the bleeding vessels more difficult.

With minimally invasive sling procedures, bleeding most often occurs from the paravagina plexus
during retropubic needle placement and from the obturator vessels during transobturator sling procedures.
Again, because of the small incisions and dissection associated with these minimally invasive procedures,
localization of the bleeding source often is difficult, and conservative management is preferred. The oper-
ator must be knowledgeable of the relevant pelvic anatomy to ensure that injury to major blood vessels with
passage of the retropubic needles or transobturator needles has not occurred (Fig. 13-17).

Patients with hematoma may present with abnormal vital signs suggesting anemia and hypovolemia
but most commonly complain of pain in the area of the hematoma and bleeding. Retropubic and
transobturator hematomas are associated with pain in the area, a palpable mass, and surrounding
ecchymosis. A sacrospinous hematoma is associated with vaginal bleeding, palpable mass on rectal
examination, and pelvic pain or dyschezia.




Management

Management of intraoperative hemorrhage and postoperative hematoma follows general principles of
surgical hemostasis. The patient must be given colloid and blood products if bleeding is extensive or vital
signs are abnormal. The source of bleeding should be located and cauterized or sutured as needed.
Hemostasis should be ensured. Unfortunately, owing to the minimally invasive nature of recent prolapse
and incontinence procedures, the incisions often are too small to provide adequate visualization and
location of the leading source. Extension of the incision seldom improves visualization because of the
inaccessible location (retropubic or sacrospinous space) of the potential bleeder. In such instances,
tamponade and use of hemostatic agents (Surgicel) are preferred. Use of a 30-mL Foley catheter inserted
into the bleeding area and then expanded can lead to effective tamponade. The catheter can be removed
intraoperatively or sutured in place and removed in the postoperative period. In many cases, vagina
packing after the procedure is therapeutic. For cases of suspected retropubic venous bleeding, several hours
of bladder distention with backfilling and clamping of an indwelling Foley catheter can be helpful. In
patients with persistent postoperative bleeding indicated by vaginal bleeding or unstable vital signs or
decreasing hematocrit, surgical reexploration or interventional radiology with embolization therapy is
required.

Hematomas often can be managed conservatively with observation and symptomatic treatment
including bedrest, pain medications, anti-inflammatory drugs, and local heat. In patients being managed
conservatively, careful follow-up should be instituted for early recognition of abscess or mesh or graft
erosion, if applicable. Large or expanding hematomas may require more aggressive treatment including
radiologically guided drainage or surgical evacuation depending on clinical presentation.

Urinary Tract or Rectal Injury
Prevention

Prevention of viscous injury to the lower urinary tract or rectum requires good surgical technique and
knowledge of the relevant anatomy. In patients with high risk for potential bowel injury, preoperative
mechanical bowel preparation should be considered. Surgical dissection should be maintained in the proper
plane, especially for patients at high risk for injury, including those with abnorma anatomy secondary to
advanced prolapse, history of previous pelvic surgery, and attenuation of tissues secondary to vagina
atrophy. Special care should be taken in patients with enterocele, because the thinned vaginal mucosa
comes into direct contact with the peritoneum and underlying bowel. Again, submucosal injection of an
anestheti c-plus-epinephrine solution can reduce the chance of injury with initia incision. Correct technique
of dissection and needle placement will prevent bowel or bladder injury. Care should be taken during
dissection for prolapse repair and subsequent needle placement. Rectal injury has been reported with
significant regularity during dissection into the sacrospinous space, especialy in patients with adhesions
secondary to previous surgery. Sharp dissection is recommended in such cases. Patients with previous
retropubic surgery and alterations in the bladder anatomy are at higher risk for bladder perforation during
retropubic minimally invasive sling procedures (Fig. 13-18). The risk of bowel injury can be reduced by
placing the patient in Trendelenburg position.
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Recognition

The most significant aspect of management of urinary tract and bowel injuries is recognition. Meticulous
and methodical dissection should alert the experienced surgeon for any unintentional injury to these
hollow-viscus organs. Expulsion of urine and or stool is an obvious sign, as is unexplained blood in the
bladder or rectum.

To rule out bladder, ureteral, or urethral injury, cystoscopy with a 70-degree lens after intravous
injection of 5 mL of indigo carmine is recommended. Examination of the entire bladder lumen, including
the dome, lateral sidewalls, and trigone, is required. The ureters should demonstrate bilateral spill of dye,
confirming ureteral patency. Foreign bodies including those related to stitch placement and needle injury
should be excluded. The 70-degree lens can be used to evaluate the urethra during withdrawal of the
cystourethroscope. Any signs of mesh or needle injury should be noted.

Rectal injury most often occurs during rectocele repair, sacrospinous dissection, or passage of the
posterior 1VS suspension needles. Before vaginal closure, rectal examination with digital palpation to the
level of theischial spinesisrecommended. Bowel injury should be suspected if a palpable

Figure 13—18 . Intraoperative photograph shows bladder perforation by needle during tension-free vagina tape (TVT) procedure.
The needle was removed, the bladder was decompressed, and needle passage was repeated with the needle in amore lateral position.



suture or mesh, visualized full-thickness defect, or significant ateration of the rectal
anatomy is detected. In cases meriting a high index of clinical suspicion but with
negative findings on examination, intraoperative anoscopy may be helpful. If the
anoscope is unavailable, use of small Breisky-Navratil retractors can be helpful.

If bladder or rectal injury is suspected but not noted on cystoscopy or recta
examination or anoscopy, retrograde filling of the bladder or rectum, respectively,
with approximately 200 mL of indigo carmine solution can be performed
intraoperatively or postoperatively; a negative result will almost always exclude
unintentional injury. Radiologic testing including a retrograde cystourethrogram and
barium enema also can be helpful.

Management

Management of urinary tract and bowel injury will depend on the type and extent of
the injury. Conservative measures often are the mainstay of treatment. In cases of
bladder injury, any foreign body, including suture and needle or mesh, should be
identified and removed as soon as possible. Repair of the cystotomy is performed
using delayed absorbable suture in a double-layer closure with a watertight seal. An
indwelling catheter should be left in place for constant drainage for 2 to 7 days,
depending on the size and location of the bladder injury. For bladder injury associated
with passage of minimally invasive sling needles, remova of the needle with com-
pletion of the procedure, followed by 24 to 48 hours of bladder drainage, should be
sufficient. Ureteral injury most often involves obstruction or kinking of the ureter
secondary to sutures for prolapse repair. Ureteral injury after minimally invasive sling
procedures is extremely rare. Ureteral obstruction is confirmed by lack of dye
extrusion from the ureteral orifice after intravenous administration of indigo carmine.
An attempt to stent the nonspilling ureter will often help to identify the involved
suture by indicating the level of obstruction. Suture removal is then indicated followed
by confirmation of spill. Persistent or postoperative ureteral obstruction should be
managed by percutanous nephrostomy followed by surgical exploration. Urethral
injury is rare after minimally invasive procedures for prolapse and incontinence. If
urethral injury is noted, any surrounding foreign body must be removed, and a double-
layer closure should be performed. A “vest-over-pants’ repair with overlapping fascia
flaps, followed by 7 to 10 days of catheterization using an indwelling catheter attached
to constant drainage, is recommended to prevent subsequent fistula formation. Care
should be taken with repairs close to the continence zone, because of an increased risk
of postoperative urinary incontinence secondary to urethral sphincter damage.

Bowel injury is uncommon after vaginal surgery. Once identified, any foreign
body should be removed from the site of injury, the area copiously irrigated with
antibiotic solution, and the incision closed in a double-layer fashion perpendicular to
the long axis of the bowel. Postoperative wound management including use of stool
softeners and low-residue diet will facilitate wound healing, and careful follow-up
should include rectal examination to exclude persistent injury or fistula.

D
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Postoperative Voiding Dysfunction



Prevention

Postoperative voiding dysfunction, defined as urinary retention, incomplete bladder
emptying, or abnormal urine stream, most commonly occurs after prolapse or
incontinence surgery associated with significant pelvic floor neuropathy or bladder outlet
obstruction. Patients with risk factors including older age, preoperative voiding
dysfunction, previous pelvic surgery, or diabetes or history of spina cord injury, and
those undergoing incontinence procedures, should be counseled appropriately. Some
clinicians advocate preoperative teaching of intermittent self-catheterization so that
patients are able to appropriately manage postoperative voiding dysfunction. Prevention
of postoperative voiding dysfunction includes minimizing surgical dissection and
associated pelvic floor neuropathy, as well as avoiding overcorrection of the bladder neck
during anterior colporrhaphy and suburethral slings.

The goal of most incontinence procedures is to prevent bladder neck descent during
dynamic increases in abdominal pressure, with no elevation during static rest. “Tension-
free” application minimizes risk of postoperative voiding dysfunction. Unfortunately,
little standardization of proper sling adjustment has been achieved, but various surgeons
have recommended use of a dilator in between the urethra and sling during sheath
removal, intraoperative cough stress test, and use of a Babcock clamp to pinch off an
appropriate length of tape. Most often, correct adjustment of the sling is based on clinical
experience and surgical acumen.

Recognition

We recommend a postoperative voiding tria in all patients undergoing pelvic surgery for
prolapse or incontinence. Various voiding protocols exist, but we use the following tech-
nigque before discharge. The bladder is backfilled with 300 mL of normal saline using the
indwelling Foley catheter, which is then removed. The patient is asked to spontaneously
void into a “voiding hat” within 30 minutes. The amount of voided urine is measured; at
least 200 mL is considered normal. Otherwise, the catheter is replaced and attached to
constant drainage, and the patient is requested to return for repeat voiding trial at
outpatient follow-up evaluation in 24 to 48 hours. Ideally, a uroflow and measurement of
postvoid residual also should be performed on postoperative evaluation, to ensure that the
quantity and quality of the patient’s void are within normal parameters. This approach is
especially recommended if the patient has complaints of abnormal voiding. Warning
signs of voiding dysfunction include suprapubic discomfort or distention, overflow
incontinence, and urinary hesitancy. On examination of affected patients, the bladder is
noted to be palpable and overdistended.

Management

Management of postoperative voiding dysfunction is most
commonly conservative and consists of expectant manage
ment with intermittent self-catheterization or indwelling
Foley catheterization with intermittent voiding trials. Most D

patients will spontaneously improve, with resumption of normal pelvic floor nerve
function. In patients with voiding dysfunction persisting beyond 2 to 3 weeks, further
evaluation is recommended. Pain management can minimize voiding dysfunction
secondary to nerve stimulation from sensory afferents. Urinalysis or urine culture should
be performed to rule out infection. Examination should be performed to exclude
hematoma or levator muscle spasm, which can occur after pelvic surgery. Uroflow studies
with measurement of postvoid residual or multichannel urodynamic testing may help
determine whether the voiding dysfunction is secondary to detrusor dysfunction or to
bladder outlet obstruction. In patients with detrusor dysfunction, continued
catheterization, bladder rest, and physical therapy should be initiated; symptoms usually



resolve with time. In patients with persistent detrusor dysfunction, Interstim
neuromodulation (Medtronic, Inc.) with placement of an indwelling electrode in the S3
foramen should be considered. In patients with bladder neck obstruction, loosening or
revision of the sling should be considered.

This technique is easily performed in the outpatient surgical setting with use of local anesthesia. The
previous incision is infiltrated with local anesthetic and then the skin is re-incised. Dissection exposes the
area of previous surgery, and the sling often is visible. Placement of an 18 Fr Foley catheter and pal pation
of the ding against the catheter in the suburethral position sometimes facilitate identification of the tape.
Careful dissection in the lateral portion of the tape will free the tape from the underlying suburethral tissue,
and the tape can then be streteched and pulled down, thereby relieving the obstruction. In some cases,
stretching of the tape is not possible, and excision is necessary. Care should be taken to avoid excessive
dissection and potential urethral injury. The recurrent incontinence rate following ding takedown is
approximately 20%. After completion of the repair, repeat voiding trial and uroflow studies should be
performed to confirm return of normal voiding.

Postoperative Urinary Incontinence and Overactive Bladder Syndrome
Prevention

Prevention of postoperative urinary incontinence and overactive bladder syndrome depends on appropriate
preoperative diagnosis. Patients with advanced pelvic prolapse can have an incidence of stress urinary
incontinence as high as 83%, with an increased risk of intrinsic sphincter deficiency.” Often, the potential
stress incontinence is masked by kinking of the urethra secondary to advanced anterior prolapse.
Subsequent prolapse surgery without a concurrent incontinence procedure will result in postoperative
urinary incontinence. Care must be taken during surgical dissection for prolapse and incontinence to avoid
injury to the bladder or urethra and subsequent fistula formation. Correct adjustment of the sub-urethral
ding will prevent persistent stress incontinence due to undercorrection and overflow incontinence or
voiding dysfunction due to overcorrection. In patients with preoperative overactive bladder syndrome or
detrusor instability, minimal pelvic dissection and loose placement of the sling are recommended, to avoid
further neuropathy and bladder outlet obstruction, respectively.
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Recognition

Considerations in the differential diagnosis for persistent incontinence after minimaly invasive sling
procedure include overactive bladder syndrome with detrusor instability, overflow incontinence secondary
to bladder outlet obstruction, surgical failure with persistent stress incontinence, and urogenital fistula.
Extensive evaluation should be deferred until after the immediate postoperative period, because many of
the patient’s symptoms will spontaneously resolve. Persistent incontinence warrants further evaluation,
including urodynamic testing to exclude detrusor instability, uroflow studies and measurement of postvoid
residual to exclude urinary retention, cough stress test to exclude persistent stress incontinence, and bladder
filling test with dye or cystoscopy to exclude fistula or foreign body. Outpatient evaluation including a
voiding diary can provide additional clinical information. Patients with frequent small voids most probably
have overactive bladder or urge incontinence or overflow incontinence. Patients with constant |eakage may
suffer from fistula, and patients without improvement of preoperative symptoms most probably have
refractory stress incontinence.

Management

Management of postoperative urinary incontinence or overactive bladder symptoms will depend on the
diagnosis. Patients often will have transient overactive bladder syndrome or urge incontinence after pelvic
surgery. These symptoms usually resolve spontaneously without significant intervention. For patients with
persistent or bothersome symptoms, further evaluation and treatment may be warranted. Urinary tract
infection should be treated and cystoscopy performed to exclude foreign body erosion. Patients with
overactive bladder syndrome may benefit from a short course of bladder retraining, fluid restriction, and
anticholinergic therapy.

Overflow incontinence due to bladder neck obstruction should be managed as reviewed previously.
Uroflow and measurement of postvoid residual are diagnostic. Most commonly, this condition responds
well to continued bladder drainage or intermittent self-catheterization. Cholinergic agents have little
therapeutic value, with bladder neck obstruction and sling release indicated for persistent symptomatology.

Surgical failure following minimally invasive sling procedure is uncommon and probably is related to
poor adjustment of the sling at the time of surgery. Patients with concurrent intrinsic sphincter deficiency or
fixed urethra may be at increased risk for surgical failure. Treatment options will depend on the extent of
persistent incontinence and the patient’ s symptomatology. Patients with mild refractory stress incontinence
may benefit from pelvic floor exercises and physical therapy including electrical stimulation. Vagina cones
also have been recommended as a simple biofeedback technique. Patients who prefer a minor surgical
procedure may benefit from injection of periurethral bulking agents, which can be performed in the office
setting with use of local anesthesia. Patients with significant refractory incontinence may be candidates for
either plication of the previous sling or repeat sling placement.”

Plication of the dling is an easy procedure that can be effectively performed in an outpatient setting.
The original incision is infiltrated with anesthetic and incised. Dissection and identification of the sling are



performed as previously described. With the patient awake and the bladder full, persistent stress
incontinence is confirmed on cough stress test. The gling is then plicated using a permanent suture, and
cough stress test is repeated. If the test result is positive, the origina plication suture is removed and a
larger segment of the dling is plicated. This procedure is continued until cough stress test result is just
negative. Plication of the sling can be performed in the suburethral position, but lateral plication is recom-
mended to avoid risk of urethral erosion. A voiding trial is recommended before discharge.

Fistula formation after minimally invasive prolapse and incontinence surgery is
uncommon; fistula most commonly manifests 4 to 6 weeks following surgery with
primary complaints of continuous and severe incontinence unrelated to activity or
urgency. Diagnosis often is made on pelvic examination or cystoscopy but sometimes
requires bladder instillation of dye with subsequent cough or tampon test.
Management of urogenital fistula has previously been reviewed, and it is imperative to
remove any foreign material in the area of the fistula before surgical correction.
Timing of fistula repair is controversial, but most surgeons recommend repair 3 to 6
months after initial formation, to permit surrounding inflammation to subside,
promoting improved healing. Use of an indwelling Foley catheter for 10-14 days is
recommended.

Mesh Exposure/Erosion
Prevention

Prevention of mesh exposure or erosion depends on meticulous intraoperative surgical
technique. Risk factors for this complication include vagina atrophy, hemorrhage or
hematoma, infection, and tension on the suture line. Preoperative and postoperative
vaginal estrogen supplementation is recommended. Dissection of the vaginal mucosa
should be deeper to prevent subsequent mesh erosion. Hemorrhage and risk for
hematoma should be minimized to avoid infection and irritation of the mesh. We
strongly recommend that redundant vaginal mucosa not be excised when a mesh or
graft is placed underneath, because tension on a devascularized suture line will
increase the risk of exposure or erosion. Care also must be taken to prevent
unintentional “buttonholing” of the vagina, which may increase risk of mesh exposure.
Postoperatively, a loosely placed vaginal packing with estrogen vagina cream is
recommended to place pressure on dead space and prevent hematoma formation,
facilitate bonding of the vaginal mucosa to the underlying mesh, and provide local
estrogen immediately postoperatively.

Recognition

Mesh exposure or erosion most commonly occurs in the short- to long-term
postoperative period. Common presenting symptoms include vaginal discharge or
bleeding, pelvic pain, dyspareunia, and protrusion or expulsion of mesh. Vaginal
examination often will reveal mesh exposure or erosion on inspection. Digital vaginal
examination is especially helpful to delineate the full extent of exposure or erosion D
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“and to identify any surrounding eroded filaments. Cystoscopy for anterior and
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examination for posterior vaginal wall mesh exposure or erosion are recommended. Of
note, no generally accepted “safety time zone” for mesh exposure or erosion has been
recognized, and this complication has been reported to occur as long as 10 years after

27
mesh placement. The experienced clinician will have a high index of suspicion for mesh
exposure or erosion in any patient with the aforementioned symptomatology and a history
of mesh placement.

Management

Management of mesh exposure or erosion begins with conservative treatment including
pelvic rest and vagina estrogen supplementation. Some clinicians aso have
recommended concurrent use of vagina antibiotic cream (Cleocin or Flagyl). Close
follow-up evaluation with regular examinations will reveal spontaneous healing in up to
30% of patients. In patients with persistent mesh exposure or erosion, vaginoplasty with
or without excision of the eroded portion of the mesh is required. Complete removal of
the mesh is not necessary and may prove difficult because of subsequent tissue and
growth. The procedure can be performed using regional anesthesia on an outpatient basis.
A spinal or pudendal block is preferred, to avoid injection of a vasoconstrictive agent into
the surrounding inflammatory tissue. The surrounding inflammatory tissue is excised and
avaginal flap is mobilized. If possible, fascia is plicated over the eroded mesh, and then
the vaginal mucosa is closed using a series of interrupted delayed absorbable sutures.
Depending on the size of the mesh exposure or erosion (greater than 1 cm), the eroded
portion of the mesh may have to be excised. Removal of the mesh has not been associated
with recurrent prolapse or incontinence in most patients.

CONCLUSIONS

Complications associated with minimally invasive surgical procedures for prolapse and
incontinence are uncommon and can readily be prevented and managed, with good
outcomes. Aswith all surgical procedures, the key is prevention; good surgical technique
and knowledge of relevant anatomy constitute the cornerstone of management.
Intraoperative recognition is the next step to successful management of postoperative
complications, and the experienced surgeon should be vigilant for intraoperative signs of
complications. Postoperative complications occurring in the immediate and short-term
postoperative period should be diagnosed and managed aggressively, to limit further risk
and prevent long-term damage. With prompt recognition and management, most
complications can be treated efficiently and effectively with little compromise in surgical
success rates.
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