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ABSTRACT



Purpose: Pelvic prolapse is a common problem affecting women of all ages. We reviewed the pathophysiology, presentation, evaluation and treatment of pelvic prolapse. Materials and Methods: We comprehensively reviewed the literature using MEDLINE, resources cited in those peer reviewed articles and abstracts from recent international meetings. Results: Pelvic prolapse involves the herniation of various portions of the vaginal wall. Symptoms vary according to the area of the vagina affected. Proper evaluation is imperative for providing proper treatment. Various surgical approaches to repair have been developed and techniques continue to evolve. Conclusions: With the increasing involvement of urologists in the treatment of pelvic prolapse it is essential for us to become familiar with the anatomy, and the evaluation and management options available. We provide an overview of the care of patients with pelvic prolapse. KEY WORDS: vagina, prolapse, bladder diseases, rectocele, hernia



Pelvic prolapse is a general term referring to any combination of anterior or posterior vaginal wall prolapse with or without maintained cervical or apical support, or vaginal apical prolapse. Anterior vaginal wall prolapse comprises cystocele with or without urethral hypermobility accompanying bladder prolapse. Posterior vaginal wall prolapse involves rectal herniation, which is called rectocele. Apical prolapse consists of uterine prolapse, vault prolapse and enterocele, which involves bowel herniation at the vaginal apex. Pelvic prolapse results in surgical intervention in an estimated 11.1% of all women by age 80 years.1 It involves bladder herniation into the anterior vagina, rectal herniation into the posterior vagina, ureteral dropping through the top of the vagina, apical falling of the vagina or any combination of these conditions. A National Center for Health Statistics review of the indications for hysterectomy done between 1988 and 1990 showed that 16.3% were performed for pelvic prolapse.2 In 1996 an estimated 600,000 hysterectomies were done in the United States.3 Thus, more than 90,000 hysterectomies were performed for pelvic prolapse during that year. Due to the high incidence of pelvic prolapse the importance of physician and patient education on this condition is clear. Patients often initially present to urologists with complaints of stress urinary incontinence. Also, urologists often become involved with the surgical correction of pelvic prolapse in association with gynecologists to prevent or treat stress urinary incontinence and/or repair prolapse. Thus, urologists must become familiar with the evaluation and anatomy of, and treatment techniques for pelvic prolapse. We review the pathophysiology, presentation, evaluation, treatment and therapy outcome of anterior vaginal wall prolapse, and posterior vaginal wall and apical prolapse.



PERTINENT ANATOMY



The vagina may be divided into 3 anatomical sections (fig. 1).4 – 6 The upper third of the vagina, called the vaginal vault apex, is supported by the cardinal and uterosacral ligaments. These ligaments also support the cervix and uterus. In addition, uterine support is provided by the broad ligaments that attach the lateral uterine walls to the lateral pelvic side walls.5, 7 The mid third of the vagina is supported by lateral attachments to the pubococcygeal muscles. The distal third of the vagina, which is in close proximity to the urethra, is the least mobile portion because it is embedded in the connective tissue of the perineal membrane and has multiple periurethral attachments and attachments to the surrounding urogenital diaphragm structures. Posterior connections of the vagina include attachments to the central tendon of the per-



FIG. 1. Vagina may be divided into upper, mid and lower anatom* Financial interest and/or other relationship with Influence and ical sections according to ligament support. Reprinted with permisMentor. sion from Atl Urol Clin North Am, 2: 1, 1994. 1879
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ineum and the superficial transverse perinei muscles. The levator hiatus is a space bordered by the levator musculature through which pass the upper vagina, bladder, pouch of Douglas and rectum. The borders comprise the pubocervical fascia, and the cardinal and uterosacral ligaments. PART 1: ANTERIOR VAGINAL WALL PROLAPSE



Definition and classification. Cystocele involves herniation of the bladder base into the vagina.5 In cases of urethral hypermobility prolapse may be more accurately referred to as cystourethrocele. The pathophysiology of cystocele involves weakened pubocervical fascia at the medial edge of the levator muscle and detachment of the lateral vaginal wall from the pelvic side wall at the white line of the arcus tendineus fascia.5 There are several classifications of cystocele (Appendix 1).8 Classification may also be done according to the prolapse site.6, 7 Central defects in 5% to 15% of cystocele cases result from attenuation of the levator hiatus fascia.6 Lateral defects in which the lateral attachments of the vesicopelvic or anterior cardinal ligaments to the pelvic side wall are disrupted comprise 70% to 80% of all cystoceles.9 Combined lateral and central defects are common in severe prolapse. The International Continence Society advocates a system for the quantitative description of prolapse with the intent of standardizing terminology.10 –12 The system involves measuring various fixed points within the vagina in relation to the hymen. Although the classification method is complex, it has been validated and has good reproducibility.11 Evaluation. History: For the purpose of discussion we used a modified anatomical grading system originally developed by Baden and Walker (Appendix 1).8 Patients with grades I and II cystocele may present with stress urinary incontinence but they are often asymptomatic. Women with grades III and IV cystocele may complain of a vaginal mass or fullness, or the sensation of sitting on a ball. High grade cystocele may also cause dyspareunia, obstructive or irritative voiding symptoms, stress urinary incontinence, the necessity of leaning forward or reducing the cystocele to void, recurrent urinary tract infection and ureteral obstruction.7 Patients in whom cystocele is accompanied by urethral hypermobility may have stress urinary incontinence. Conversely when a cystocele is present with a well supported urethra, such as after a Marshall-Marchetti-Krantz or Burch suspension procedure, patients may have obstructive voiding symptoms secondary to urethral kinking.7 Physical Examination: Pelvic examination is performed with the patient resting and straining while supine and standing to define and grade the cystocele. It is also imperative to evaluate other concomitant types of prolapse.6 We systematically perform vaginal examination with the posterior blade of a Graves speculum in the vagina to retract the posterior vaginal wall. The patient is asked to strain and relax while we observe the position of the bladder and urethra. The blade is then placed to retract the anterior vaginal wall and the patient strains to reveal any posterior prolapse. A finger may be placed into the rectum to help identify rectocele. We then introduce 2 speculum blades simultaneously that remain separated. The vaginal apex is examined for uterine descensus or apical prolapse. After bimanual examination patients in whom uterine prolapse is suspected are asked to stand and 2 fingers are placed into the vagina during patient straining to determine the degree of descensus. The differential diagnosis of an anterior wall protuberance includes cystocele, urethral diverticulum and ectopic ureterocele.13 The examiner should also reduce the cystocele to assess stress urinary incontinence. Others suggested reducing prolapse with a vaginal pessary or vaginal packing to demonstrate stress incontinence.14, 15 Clearly the latter



method would interfere with physical examination but this technique of prolapse reduction has been applied during urodynamic studies. Radiographic Studies: When physical examination does not definitively differentiate a large from a minimal cystocele with a concomitant enterocele, voiding cystourethrography may be useful (fig. 2). When possible, it is helpful to make this differentiation preoperatively to ensure proper repair and avoid bowel injury, which is rare but may occur during dissection. The surgeon must be familiar with anatomy, so that any prolapse identified at surgery may be properly treated. Cystocele may be defined by a straining anteroposterior view of standing voiding cystourethrography that demonstrates descent of the bladder base to below the inferior aspect of the symphysis pubis.16 Lateral views are essential for evaluating urethral and bladder neck descent. In patients with a large cystocele hydronephrosis that may result from ureteral kinking must be ruled out by renal ultrasound or excretory urography. Dynamic magnetic resonance imaging (MRI) is advocated by others as an excellent imaging technique for evaluating pelvic prolapse.17–20 Only 1 study has indicated that MRI is inferior to colpocystodecography for detecting cystocele and enterocele.21 MRI is a noninvasive alternative to cystography and colpocystorectography, and it may be particularly useful for diagnosing enterocele and vaginal vault prolapse.20 Urodynamics: Multichannel water filling cystometry performed with the patient standing is indicated to evaluate



FIG. 2. Standing and straining voiding cystourethrogram reveals large cystocele. Reprinted with permission.39
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detrusor dysfunction, document stress urinary incontinence and determine patient ability to empty the bladder.6, 17, 22–24 Provocative maneuvers such as coughing, walking and jumping should be performed during cystometry to try to reproduce activities that exacerbate urinary leakage. Detecting detrusor instability is important because urgency symptoms may be exacerbated by sling placement or bladder neck elevation when treating patients with mixed urinary incontinence. Conversely symptoms resolve after anti-incontinence surgery in 60% to 80% of cases of urgency or instability.25 Elevated post-void residual volume may be secondary to detrusor acontractility or bladder outlet obstruction. Pressure flow studies are helpful for making this differentiation. Others advocate urodynamics in all women with anterior pelvic prolapse to unmask occult stress urinary incontinence.26, 27 The importance of identifying stress urinary incontinence preoperatively is controversial. Unless the bladder neck is well supported we perform a sling procedure in all patients who undergo cystocele repair after previous surgery to prevent stress urinary incontinence postoperatively whether incontinence is or is not detected preoperatively. Bhatia and Bergman described a pessary test in which a pessary was inserted during urodynamics to simulate the anticipated results of prolapse repair without creating urethral compression by artifact.14 Ghoniem et al used a vaginal pack for prolapse reduction in 16 patients and noted that 11 (69%) had stress urinary incontinence with the packing in place.15 Rosenzweig et al performed urodynamic testing in 22 women who were clinically continent but had severe preoperative prolapse.27 Occult incontinence was present in 59% of their cases after pessary placement. Veronikis et al noted an 83% rate of occult stress urinary incontinence in 30 continent women with grade 4 cystocele in whom prolapse was reduced during preoperative evaluation.28 Cystourethroscopy: Cystourethroscopy is important for evaluating the possibility of other bladder or urethral pathology, such as a retained suture from previous procedures, stones or tumor. A female urethroscope has a blunt end that enables excellent visualization of the urethra. Urethral hypermobility may also be evaluated by cystoscopy. Laboratory Studies: Urinalysis is performed to evaluate infection. When urinalysis is suggestive of infection, culture is performed and sensitivity is determined. Absent infection must be confirmed before any surgical intervention. Serum creatinine, particularly in women with high grade prolapse and hydronephrosis on ultrasound, is recommended for evaluating renal function. Treatment options. Indications for Surgery: Grade I cystocele is common in women evaluated for stress urinary incontinence but the risk of progression to a higher grade, which is the natural history of cystocele, is unknown.6 Therefore, observation is an option and the cystocele should be repaired or observed according to patient preference. Low grade cystocele has traditionally been managed by bladder neck suspension during the treatment of stress urinary incontinence.6 We discuss various techniques of repairing moderate to high grade cystocele, including a new technique that we developed. We support the hypermobile bladder neck with a sling at prolapse repair. Failure to support the proximal urethra at cystocele repair may cause the risk of unmasking stress urinary incontinence. Conversely if only urethral hypermobility is addressed, outlet obstruction may be created or exacerbated. Preoperative Preparation: All patients are taught to perform clean intermittent self-catheterization preoperatively in the event that complete bladder emptying may not be possible postoperatively. Those who do not empty the bladder completely before surgery are started on a catheterization program and in those who do not learn self-catheterization a suprapubic tube is placed intraoperatively. The patient performs vaginal douching and abdominal povidone-iodine prep-
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aration the night before and the morning of surgery. Enemas are only required for enterocele or rectocele repair. Parenteral antibiotics are administered perioperatively with the initial dose on call to the operating room and continuing for approximately 24 hours postoperatively. Oral antibiotics are then continued for 1 week after surgery. When possible, local estrogen therapy with vaginal cream to treat atrophic vaginitis is started approximately 6 weeks preoperatively. Local estrogens improve the quality of vaginal tissues and may facilitate healing by increasing vaginal vascularity.29 Urinary tract infection must be treated before surgery and any medications that may have an anticoagulant effect should be discontinued. Preoperatively patients must be counseled on the risks of cystocele repair. Pelvic prolapse may recur postoperatively as a cystocele or new onset prolapse at another site. Enterocele may develop after cystocele repair in patients who have previously undergone hysterectomy due to the change in the vaginal axis caused by prolapse repair and inherently poor pelvic support. Ureteral injury or kinking may require subsequent ureteral stent placement if not discovered intraoperatively. In addition, dyspareunia is a risk of surgical cystocele or rectocele repair. Surgeons must be aware of the sexual activity level to avoid tightening the vagina during repair. Patient Positioning: Patients are placed in the dorsal lithotomy position. The surgeon must be cautious to avoid excessive hip flexion, which may cause femoral neurapraxia. The ankles and feet are protected with padding. Sequential compression boots are placed for deep vein thrombosis prophylaxis. To aid in rectal identification povidone-iodine soaked rectal packing is placed in patients who may have a concomitant enterocele or vault prolapse. Exposure: A Foley catheter is inserted and a Scott retractor is placed with large stays to open the introitus and retract the labia. A weighted vaginal speculum is also placed. Suprapubic Tube Placement Technique: In patients who do not perform self-catheterization preoperatively a suprapubic cystostomy tube is placed at surgery in the event that they do not void to completion postoperatively. A modified Lowsley tractor with a water channel for bladder filling is placed into the bladder transurethrally. The end of the tractor is palpated suprapubically and cut down upon until it may be opened to grasp a 14Fr Foley catheter. The catheter is drawn into the bladder and irrigated to confirm proper placement. The balloon is inflated and the catheter is secured to the skin with 2-zero nylon suture. We describe various techniques of cystocele repair. We use the cadaveric prolapse repair and sling technique. Immunocompromised patients do not receive bone anchors for sling support to avoid the risk of osteitis or osteomyelitis. Option 1: 6-corner suspension. Technique: This treatment technique for mild to moderate cystocele associated with documented stress urinary incontinence was originally described by Raz as 4-corner suspension.30 It has since been modified to involve 6 sets of sutures.7, 31 Injectable saline is used in all techniques for infiltrating the vaginal wall to facilitate dissection in the proper plane. Dissection should expose the white, shiny layer on the inside of the vaginal wall. Two parallel incisions are made from bladder neck to proximal vagina. Dissection is carried lateral to expose the underside of the pubic bone and the endopelvic fascia is perforated (fig. 3). Three sets of No. 0 polypropylene sutures are placed bilaterally. One set is placed in the cardinal ligaments and vaginal wall to support the bladder base in cystocele repair. Distal sutures 2 and 3 to support the bladder neck and proximal urethra are placed helically through the full thickness of the vaginal wall in addition to the periurethral structures incorporated by some surgeons. Sutures are placed laterally to avoid periurethral scarring and/or subsequent bladder outlet obstruction.
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FIG. 3. Underside of pubic bone is cleared after perforation of endopelvic fascia during 4-corner suspension. Reprinted with permission.39



Sutures are then passed up to a suprapubic incision through which the pubic bone has been exposed. Caution should be taken not to bring the sutures up too lateral to avoid nerve entrapment. Indigo carmine is administered intravenously and cystoscopy is performed to ensure ureteral patency and no inadvertent suture passage through the bladder or urethra. The vaginal wall is closed before the suspension sutures are tied. An end of each suspension suture is placed through the periosteum of the pubic tubercle and tied over the bone with minimal tension.32 When excessive tension is necessary to elevate the urethra, suture placement is incorrect or the patient may benefit from urethrolysis to free the urethra from surrounding fibrosis. Cystocele sutures are then secured in the rectus fascia near the midline. Results and Complications: Raz et al reported 80% to 98% success with the 4-corner suspension technique at 2 to 4 years.33 Table 1 shows the results of others who applied this technique to repair mild to moderate, grades 1 and 2 cystocele.33–35 Using the 4-corner cystocele repair technique in 112 patients with grade 4 cystocele Safir et al noted 92% subjective and objective results, and 90% excellent subjective results in regard to stress urinary incontinence at a followup of 21 months (range 6 to 42).36 To our knowledge no formal reports of the results of 6-corner suspension are available in the literature to date. Nevertheless, since needle suspension has a high failure rate when used to treat stress urinary incontinence, it follows that needle suspension may also have poor durability when performed with cystocele repair. Kelly et al observed a 50% failure rate 5 years37 and Trockman et al reported an 80% failure rate 10 years after needle suspension.38 The failure rate generally increases with longer followup. Complications of 4 and 6-corner suspension include bladder or urethral injury with suture passage, injury or entrapment of the genital branch of the genitofemoral or ilioinguinal nerve and ureteral obstruction.30



Option 2: formal cystocele repair (levator plication) with bladder neck suspension. Technique:30, 39 The vaginal wall is dissected from the bladder from the mid urethra to the cystocele apex. When concomitant enterocele repair is planned, the incision is extended over the enterocele at the vaginal apex. The bladder is retracted anterior to expose the medial edge of the levator muscles posteriorly, that is the pubocervical fascia. The bladder is drained and completely dissected away from the inside of the pubic bone to avoid the risk of bladder injury. The endopelvic fascia is sharply perforated lateral to the bladder neck to enter the retropubic space. A helical No. 0 polypropylene suture is placed on each side through the vaginal wall at the level of the bladder neck approximately 1.5 to 2.0 cm. from the tissue edge. A suprapubic incision is carried down to the anterior rectus sheath. With the bladder placed to drainage a ligature carrier is passed from the suprapubic incision into the vagina under direct finger guidance. Sutures are placed through the needle and transferred to the suprapubic incision. Adequate bladder dissection is imperative to ensure exposure of the levators for proper suture placement. The bladder is retracted anteriorly and the medial edges of the levators are approximated in the midline to close the defect with 2 or 3 interrupted figure-of-8 polydioxanone stitches (fig. 4). After indigo carmine is administered intravenously cystoscopy is performed to confirm ureteral patency and absent suspension sutures in the bladder or urethra. When no efflux is visualized from a ureteral orifice, the levator sutures are incised, cystoscopy is repeated and the sutures are placed again. The anterior vaginal wall is closed before the suspension sutures are tied. The suspension sutures are then secured without excessive tension over the anterior rectus sheath or after the passage of an end of each suspension suture through the pubic tubercle. Results and Complications: At a mean followup of 34 months Raz et al reported 96% success in 50 women who underwent formal cystocele repair with bladder neck suspension.33 Success was defined as absent symptoms and good vaginal wall support with little or no cystocele. Failure was defined as any size symptomatic cystocele or a large cystocele if asymptomatic. Despite bladder neck suspension 12% and 10% of patients had persistent and new onset stress urinary incontinence, respectively. Conversely Kelly et al reviewed their experience with 58 women who underwent formal cystocele repair using concomitant needle bladder neck suspension at a mean followup of 62 months.37 Their study showed a cystocele recurrence rate of 24% with 12 moderate and 2 large cystoceles, and stress urinary incontinence in 9 patients (15.5%). At a mean followup of 24.6 months Gardy et al evaluated 62 patients, including 33 with a large cystocele, who underwent formal cystocele repair with bladder neck suspension.26 Cystocele recurred in 3 and stress urinary incontinence in 2 of the 33 patients, while 2 of 18 in urinary retention postoperatively had been in retention preoperatively and 3 of 24 with urgency preoperatively had persistent symptoms postoperatively. Complications of formal cystocele repair-levator plication include ureteral and bladder injury, recurrent cystocele, enterocele and sexual difficulty secondary to a tightened vagina.7 Ureteral and bladder injury occurs most often during suture placement. Cystoscopy is essential to confirm ureteral patency and ensure that no suture has passed through the



TABLE 1. Results of 4-corner suspension for mild to moderate cystocele References



No. Pts.



Mean Mos. Followup (range)



Cystocele (%)



Continence (%)



47 37 (15–80) Grade 1 or 2 (57) ⫹ subjective prolapse symptoms (12) Dry (53), 1 leak/wk. (30) ⫹ daily leakage (17) Dmochowski et 26 33.5 (22–47) (0) Cure at 21 mos. (92) Atahan et al35, * * Modifications were made to the original technique, including placing the distal sutures in coil fashion to the bladder neck and fixation to the pubic bone. al34
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FIG. 4. Levator muscles are approximated in midline during formal levator plication cystocele repair. Reprinted with permission.39



urinary tract. The bladder may also be injured during vaginal flap dissection. It is imperative to maintain dissection in the plane of the white shiny layer on the inside of the vaginal wall. However, dissection may be difficult after previous surgery because extensive scarring may have obliterated the plane between the bladder and vagina. In cases of inadvertent cystotomy the injury should be closed in 2 layers using absorbable suture, cystoscopy should be performed to ensure ureteral integrity and a suprapubic tube should remain in place for 7 to 10 days. Before suprapubic tube removal cystography is done with a post-drainage x-ray to ensure absent extravasation. Option 3: abdominal repair. Technique: Abdominal repair is only indicated for mild to moderate cystocele when concomitant intra-abdominal procedures are planned and/or decreased vaginal capacity would make vaginal exposure difficult. Higher grade cystocele often involves combined central and lateral defects. Central defect repair cannot be done adequately via the transabdominal approach. The anatomy is restored by elevating the urethra, bladder and bladder neck by sutures placed in the paraurethral tissue through the vaginal wall which are anchored to the periosteum of the pubic bone or Cooper’s ligaments in Burch colposuspension. Others also fix the vagina to the white line of the arcus tendineus or obturator fascia in paravaginal repair.9, 40 The bladder is retracted medially until the lateral margin of the vagina is visualized. The usual dense fascial layer between the superior vagina and iliopectineal line is absent or disrupted, defining the defect in the paravaginal fascia that results in cystocele. Sutures are placed between the superior vaginal sulcus and iliopectineal line to repair the cystocele. Macer described his transabdominal technique of repair after abdominal hysterectomy.41 Redundant vaginal tissue is excised, followed by vaginal wall closure and pubocervical fascia closure as another reinforcing layer. The vaginal cuff is anchored to the cardinal ligaments. Results and Complications: Macer retrospectively reviewed his experience with the transabdominal repair of cystocele and reported a 92% success rate during 20 years.41 He compared his results of the transabdominal approach with those of the transvaginal approach and noted that recurrence was associated with the interval since surgery and patient activity. Cases were followed up to 20 years. Of the
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patients followed 5 to 10, 10 to 15 and 15 to 20 years there was transabdominal versus transvaginal recurrence in 2 of 50 (4%) versus 9 of 54 (16.6%), 2 of 15 (13.3%) versus 7 of 35 (20%) and 2 of 11 (18%) versus 6 of 20 (30%), respectively. Overall repair was successful in 70 of 76 cases (92.1%). The only other complication reported was bladder flap hematoma in 3 of 76 patients. Option 4: cadaveric prolapse repair and sling. Some clinicians, including us, have begun to use cadaveric fascia lata to repair cystocele. This concept is new and to date only the formal report of Kobashi et al is available to show results.42 They developed a new technique using cadaveric fascia lata for simultaneous repairing cystocele and placing a pubovaginal sling via the transvaginal approach. Any degree of anterior prolapse and any type of lateral, central or combined defect may be repaired by this technique. Cross et al evaluated their experience with concomitant formal cystocele repair and pubovaginal sling placement.43 At a mean followup of 20.4 months 3 patients (8.3%) had symptomatic grade III cystocele and 4 (11.1%) required further treatment for postoperative stress urinary incontinence. As mentioned, the earlier review of Trockman et al of formal cystocele repair by needle bladder neck suspension indicated a significant rate of cystocele recurrence and new onset stress urinary incontinence at 5 years of followup.38 Instead of using inherently weak patient tissue cadaveric fascia is used to close the cystocele defect and a transvaginal sling procedure is performed simultaneously. No abdominal incision is necessary and no vaginal deformity is created. Technique: A midline anterior vaginal wall incision is made, extending from the distal urethra to the cystocele apex. The bladder and urethra are dissected off of the anterior vaginal wall and the underside of the pubic bone is cleared. The bladder is mobilized medial away from the pubic bone and the endopelvic fascia is perforated. A 6 ⫻ 8 cm. segment of cadaveric fascia lata is incised into a T-shaped configuration with the top portion serving as the 2 cm. sling. The corners of the sling portion are folded in triangular fashion to cross the fascial fibers, decreasing the risk of sutures pulling through the fascia.44 The sling is anchored to the pubic bone by bone anchors placed transvaginally. The bone anchor sutures are passed through the sling portion of the fascia using an 18 gauge needle to minimize fascial trauma. A side of the sling is secured in place up to the bone and the distal sling edge is tacked in place using a 2-zero absorbable suture to prevent the sling from rolling toward the bladder neck. A small right angle clamp is placed between the urethra and sling, and the appropriate position of the contralateral anchor sutures is determined. The anchor sutures are then passed through the fascia and tied until the sling is snug against the clamp without excessive tension. The remainder of the fascial patch is secured to the medial edge of the levator muscles bilaterally with No. 0 polydioxanone suture and at the vaginal cuff or cervix with absorbable sutures to reduce the cystocele (fig. 5). Indigo carmine is administered intravenously and cystoscopy is performed to confirm ureteral patency and ensure no injury to the urethra or bladder neck. Results and Complications: During the last 7 months 50 patients have undergone the cadaveric prolapse repair and sling procedure. There has been significant improvement with a mean preoperative and postoperative SEAPI (stress, emptying, anatomy, protection, instability) score of 5.51 and 0.63, respectively (p ⬍0.001).42, 45 Of the patients 36 (72%) are completely dry, while there are persistent stress urinary incontinence in 3 (6%), persistent urge incontinence in 3 (6%), new onset urge incontinence in 1 (2%) and mixed incontinence in 1 (2%). No patient has been in permanent urinary retention. To date there has been no cystocele recurrence, graft rejection and/or infection. Postoperative Care: Regardless of technique the urethral
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FIG. 5. To repair cystocele cadaveric fascial patch is secured to levator muscles and vaginal cuff or cervix.



Foley catheter and vaginal packing are removed on postoperative day 1. A voiding trial is immediately followed by an assessment of post-void residual urine volume. In patients who require a suprapubic tube the tube is clamped and post-void residual urine volume is determined through the tube. Self-catheterization or suprapubic tube drainage is done until post-void residual urine volume is consistently less than 100 cc. Summary. Techniques for treating prolapse repair continue to evolve. The goal of any technique is minimal invasiveness with optimal long-term results and improvement in patient quality of life. Attaining this goal involves not only technical advances, but also thorough preoperative patient evaluation. Transvaginal placement of cadaveric fascia for concomitant sling and cystocele repair provides material of excellent strength for repair without relying on the inherently weak levator tissues in patients with pelvic prolapse. To date the early results of cadaveric prolapse repair and sling creation are extremely encouraging.



cul-de-sac should be closed at Burch colposuspension to avoid iatrogenic enterocele.7 Pulsion enterocele with an incidence of less than 1% of cases develops as a long-term complication of pelvic surgery, most often after hysterectomy.46 Pulsion enterocele is due to weakness of the vaginal apex and failure to recognize the deep peritoneal cul-de-sac at hysterectomy. While an isolated enterocele may be present, pulsion enterocele is most commonly associated with vaginal vault prolapse. Traction enterocele is the most common type. This entity involves descent of the pouch of Douglas, which is pulled down by a prolapsing uterus.6 Vault support and uterosacral ligament strength must be assessed preoperatively since this type of enterocele must be treated prophylactically at hysterectomy. Women with enterocele are often asymptomatic but they may describe a mass at or beyond the introitus, perineal pressure and ulceration of the vaginal epithelium overlying the herniation. Because an enterocele may reduce spontaneously with the patient supine, physical examination is necessary with the patient supine and standing.48 Pelvic examination is done using the separated blades of a Graves speculum to elevate the anterior wall and expose the posterior wall and vaginal apex. The patient is asked to cough or strain. A bulge at the introitus may indicate cystocele, rectocele or enterocele, while a bulge higher in the posterior vagina may represent enterocele or high rectocele. Placing a finger into the rectum with gentle anterior pressure may reveal posterior wall laxity, which is suggestive of rectocele (fig. 6).49 The peritoneal enterocele sac may be palpable as a pulsing pressure on the rectal finger when patients with enterocele cough. Enterocele is differentiated from vault prolapse by the presence or absence of posterior vaginal wall shortening, which is indicative of vault prolapse (fig. 7). Radiographic Studies: Others have recommended dynamic MRI when it is difficult to determine the components of prolapse by physical examination only.17–20 Saline or sonographic gel is placed into the urethra, bladder, vagina and rectum to opacify the organs of interest.19 Vanbeckevoort et al reported that MRI has less sensitivity than colpocystodecography for detecting prolapse involving the anterior or mid compartments.21 When there is a large cystocele or any possibility of distal ureteral distortion, renal ultrasound is done preoperatively to exclude hydronephrosis. Treatment Options: The goal of enterocele repair is high peritonealization and approximation of the uterosacral ligaments in the midline to obliterate the hernial sac and cul-de-



PART 2: APICAL AND POSTERIOR VAGINAL WALL PROLAPSE



Vaginal apical prolapse: enterocele. Presentation and Evaluation: Enterocele involves peritoneal herniation between the uterosacral ligaments at the vaginal apex. This condition typically manifests as a bulge at the top of the vagina but it may be difficult to differentiate it from a coexisting large cystocele or high rectocele. Enterocele may be classified as congenital, acquired, pulsion and traction. Congenital enterocele is rare and associated with abnormal rectovaginal septum development. Acquired enterocele comprises 5% to 27% of cases and it most commonly develops after abdominal bladder neck suspension, particularly the Burch procedure, which causes anterior and vertical shifting of the vaginal axis and, thus, a widely open and unprotected cul-de-sac.46, 47 The



FIG. 6. Gentle anterior pressure of finger placed into rectum during vaginal examination may reveal posterior wall weakness representative of rectocele. Reprinted with permission.6
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FIG. 7. Vaginal vault prolapse involves apical prolapse with shortening of posterior vaginal wall. Isolated enterocele involves no or minimal posterior wall shortening. Reprinted with permission.48



sac.49 –52 Enterocele should be repaired when symptomatic, epithelial ulceration is evident, or other vaginal surgery or pelvic prolapse repair is planned, particularly vaginal vault suspension. At hysterectomy the potential enterocele sac should be obliterated prophylactically. When deciding to repair enterocele surgically, other factors that must be considered are patient age, health, estrogen status and potential level of sexual activity. Abdominal Approach: The primary indication for abdominal repair is other concomitant abdominal surgery. Two main abdominal techniques are used. The pouch of Douglas is obliterated with a purse-string suture by placing sequential stitches starting at the bottom of the enterocele (fig. 8).52 These stitches approximate the anterior rectal wall to the vaginal cuff and posterior bladder wall. Another technique involves placing interrupted stitches in the sagittal plane from the posterior uterus or vagina to the anterior rectal wall (fig. 9).53 Care must be taken to avoid ureteral injury while passing the stitches. Transvaginal Approach: The transvaginal approach is more direct and less morbid than the abdominal approach, and it should be considered when possible.51, 52, 54 This approach is indicated after vaginal hysterectomy or concomitant with any other vaginal surgery, such as cystocele repair, before vaginal wall closure. Other indications for the transvaginal approach include obesity, multiple previous abdominal operations that may result in adhesions in the pouch of Douglas and a rare symptomatic enterocele without vault prolapse. All components of prolapse should be addressed concomitantly by a single vaginal procedure. However, enterocele identified with other types of prolapse should be repaired first. In all cases the risk of dyspareunia secondary to vaginal shortening or decreased vaginal capacity must be



FIG. 8. Moschowitz enterocele repair involves closure of cul-de-sac with serial circumferential sutures. Reprinted with permission.49



FIG. 9. Enterocele sac is obliterated with interrupted stitches from anterior rectal wall to posterior vagina or uterus. Reprinted with permission.49



explained to the patient. Vaginal depth is preserved by suspending the vaginal apex anterior to the rectum to the levator muscles approximated at the midline, as in vault suspension.51 We do not use the sacrospinous technique due to its poor results, risks and complications.55–58 In the transvaginal approach patients are placed in the lithotomy position and the table is placed in the Trendelenburg position. Povidone-iodine soaked rectal packing is placed to help identify the rectum during dissection. Two silk sutures are placed at the vaginal apex to facilitate apical identification. Saline injection at the apical vaginal wall is followed by a vertical midline incision over the herniation and vaginal wall dissection in the plane of the shiny white layer on the inside of the vaginal wall. The enterocele sac is opened in the midline and the intestines are packed away by mini-laparotomy. A Deever retractor is placed anteriorly and posteriorly to protect the bladder and rectum, respectively. A purse-string No. 0 polydioxanone suture is placed to obliterate the enterocele sac starting over the anterior prerectal fascia and traversing over the pelvic side wall, behind the bladder base and onto the contralateral pelvic side wall to close the peritoneum. These sutures must be placed superficially to avoid ureteral injury. After the purse-string suture is tied indigo carmine is administered intravenously and cystoscopy is performed to ensure ureteral patency before proceeding to the next operative step. Results and Complications: Potential complications of enterocele repair include bleeding, and injury to the bowel, rectum, bladder and ureters.30 Significant bleeding may develop as stitches are passed through the levator muscles. The surgeon should be aware that the small bowel is often in close proximity when the enterocele sac is entered. Care must be taken to place each pass of the purse-string stitch under direct vision to avoid small bowel injury. The rectum is similarly prone to injury if care is not taken to identify it during dissection by palpating the rectal packing. Visualizing the yellow prerectal fat also helps to identify the rectum. In addition, the operative assistant must take care not to place too much pressure on the rectum during retraction to avoid retractor injury. Ginsberg et al described evisceration through an enterocele in a patient awaiting medical clearance for repair59 and there are reports of multiple patients with postoperative evisceration through the vaginal cuff.60, 61 Virtanen et al reviewed the literature and noted 72 cases of the rare complication of evisceration after enterocele repair.61 Of the repairs 57% were performed transabdominally, 28% transvaginally and 15% by a combined approach. Evis-
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ceration may be avoided postoperatively by careful vaginal cuff closure. When possible, the peritoneal sac is obliterated. Bladder injury may be avoided by identifying the bladder carefully. When the surgeon is unsure whether prolapse involves enterocele or a portion of the bladder, a cystoscope may be passed into the bladder. Filling the bladder and visualizing the cystoscope light are helpful for defining the bladder component of prolapse before opening the enterocele. Bladder injury should be repaired in 2 layers using absorbable suture. When tissues appear tenuous, a Martius flap between the bladder and vagina should be considered to prevent vesicovaginal fistula.62 Cystoscopy should be done after cystostomy repair to confirm bladder and ureteral integrity. Ureteral injury should be excluded by cystoscopy and the visualization of efflux of indigo carmine colored urine from each ureteral orifice at critical points during surgery. At enterocele repair the most likely maneuver that may result in ureteral injury is placing the purse-string suture. When no efflux is observed, we initially ensure that the patient is well hydrated and furosemide may be administered. When efflux is still not visualized, the purse-string suture is incised and removed. Cystoscopy is repeated after suture removal. Should there be any concern regarding ureteral patency after sutures are removed, a ureteral stent may be placed. Table 2 shows the results of enterocele repair reported by others.50, 57, 63–71 Vaginal apical prolapse: vaginal vault prolapse. Presentation and Evaluation: Upper vaginal eversion is a result of vaginal apex weakening, usually after previous surgery such as hysterectomy or enterocele repair in which the vaginal apex was not properly fixed. Patients often describe the sensation of a mass protruding from the vagina, perineal pressure or dyspareunia. They also commonly present with difficult voiding only and the need to reduce prolapse manually to facilitate bladder emptying.6 Proper physical examination is important to differentiate vault prolapse from a large enterocele, although each condition requires the same treatment of enterocele repair and vault suspension. Posterior vaginal wall foreshortening is indicative of vault prolapse, while the rare apical bulge without posterior wall shortening is consistent with enterocele (fig. 7).48 Urodynamics are performed to evaluate bladder function and the degree of emptying, and rule out stress urinary incontinence. Treatment Options: Nonsurgical therapy involves a pessary. However, in patients with severe prolapse the pessary may not remain in place. The various surgical techniques available for treating vaginal vault prolapse include abdominal sacrocolpopexy, transvaginal levator myorrhaphy and sacrospinous ligament fixation. Abdominal Approach: Sacrocolpopexy is indicated after



failed vaginal repair, when a concomitant abdominal procedure is planned and when the surgeon is unfamiliar with the vaginal approach.64 Sacrocolpopexy involves securing the vaginal vault to the sacrum using autologous, allogenic or synthetic material to bridge the gap (fig. 10).7 Table 2 shows the results of others who performed sacrocolpopexy.50, 57, 63–71 Transvaginal Approach: We prefer the transvaginal approach for vaginal vault suspension because it is simple and less traumatic to patients than the abdominal approach. Transvaginal approaches include levator myorrhaphy,51 sacrospinous ligament fixation and colpocleisis or the Latzko procedure. The transvaginal approach is indicated in patients undergoing concomitant vaginal procedures, such as hysterectomy. The risks of the transvaginal techniques are ureteral and rectal injury, and recurrent prolapse. A risk particularly associated with sacrospinous ligament fixation is significant bleeding secondary to injury to the pudendal or internal iliac vessels. Also, injury to the pudendal nerve may occur if sutures are passed too lateral and the sciatic nerve may be injured by suture placement that is too cephalad. Vaginal vault prolapse or enterocele reportedly recurs in 0% to 20% of cases after sacrospinous ligament fixation, which is likely due to tissue laxity or poor fixation of the vault to the sacrospinous ligament.7, 54 –57, 68, 69, 71–73 Levator Myorrhaphy: Our technique of choice is levator myorrhaphy, which provides excellent exposure with a minimal risk of bleeding or nerve entrapment compared with sacrospinous ligament fixation. Vaginal vault suspension to the levator-uterosacral ligament complex at the medial aspect of the levator muscles is achieved by high intraperitoneal placement of interrupted figure-of-8 No. 0 polydioxanone sutures (fig. 11). The muscles are subsequently approximated in the midline, supporting the vagina in the proper horizontal orientation over the levator plate with maintained vaginal depth and capacity. In patients who have previously undergone hysterectomy the sutures are placed as high as possible into the intraperitoneal levator muscles while retracting the rectum posteromedial. The rectum is palpable due to packing. The stitches are passed posterolateral and firm traction on each stitch confirms placement into strong tissue. To prevent ureteral injury care is taken to avoid suture placement that is too anterior. Cystoscopy is performed after intravenous indigo carmine administration to ensure ureteral patency. These sutures approximate the ligaments at the midline. The uterosacral sutures are then passed through the vaginal wall approximately 1 cm. from the edge and at the vaginal apex, which was tagged with silk sutures at the beginning of the procedure. These sutures support the vaginal vault and are tied after vaginal wall closure. Sacrospinous Fixation: The sacrospinous ligament is a



TABLE 2. Results of surgery References Enterocele repair: Raz et al50 Brieger et al63 Sacrocolpoplexy: Virtanen et al64 Angulo and Kligman65 Peters and Christenson66 Valaitis and Stanton67 Sacrospinous ligament fixation: Holley et al57 Peters and Christenson66 Carey and Slack68, * Febbraro et al69 Colpocleisis: Goldman et al70 DeLancey and Morley71 * Bilateral.



No. Pts.



Mean Followup (range)



81 40



5.95 Mos. (1–18) 15 Mos. (3–70)



Recurrence (7.5), vaginal tightening (2.5) Success (86)



30 18 81 43



3 Yrs. 36 Mos. 2 Yrs. 21.2 Mos.



Good support (85), significant cystocele (18), other prolapse (15), dyspareunia (22) Cure (100) Cure (96) Cure (88), enterocele (12)



30 64 24



2 Yrs. 5 Mos. 19 Mos.



Enterocele (6) Cure (80) Cure (95), recurrence (5), dyspareunia (2) Cure (77), recurrence (4), cystocele (4), shortened vagina (12)



Unknown 35 Mos.



Good results (90.7), prolapse (2), incontinence (6) Cure (97), prolapse (3), stress urinary incontinence (0)
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FIG. 10. A, graft is secured to vaginal cuff using absorbable suture. B, graft is pulled taut and attached to sacral periosteum using permanent sutures. Reprinted with permission from Atlas of Pelvic Surgery. Baltimore: Williams & Wilkins, 1997.



FIG. 11. To repair vault prolapse vaginal vault is suspended to levator-uterosacral ligament complex at medial aspect of levator muscles.



dense ligament located beneath the coccygeus muscle between the lateral sacrum and ischial spine in close proximity to the pudendal vessels and nerves, and the sciatic nerve.49 The rectum is retracted contralateral to the side of fixation. The pararectal space is entered by perforating the rectal pillar, the ischial spine is identified and the sacrospinous ligament is palpated medial. Nonabsorbable sutures are placed into the ligament approximately 1 inch medial to the ischial spine and into the lateral aspect of the ipsilateral vaginal cuff. The risks of this procedure include vascular injury, vaginal deviation and recurrent vault prolapse. Table 2 shows the results of others.50, 57, 63–71 Colpocleisis: Colpocleisis or vaginal closure is an option in patients who are not sexually active.70, 71 Colpocleisis provides excellent results with minimal surgical risk. Closure is accomplished by approximating the anterior and posterior vaginal walls with serial purse-string sutures and excising the redundant vaginal epithelium. Table 2 shows the results of others.50, 57, 63–71 Vaginal apical prolapse: uterine prolapse. Presentation and Evaluation: Women with uterine prolapse often present with complaints of perineal pressure, dyspareunia or a mass at the introitus.6 When other concomitant pelvic prolapse is present, they may describe urinary incontinence, difficult urination consistent with obstruction or constipation. Patients should be evaluated supine and standing since even



severe prolapse may not be recognized with the patient supine (fig. 12).50 Physical examination with the patient standing is important to determine accurately the degree of prolapse, that is the level to which the cervix falls. In addition, the clinician must seek other evidence of pelvic floor relaxation that should be corrected concomitantly. Preoperative evaluation includes a recent Papanicolaou smear and ultrasound to determine uterine and ovarian size. Treatment Options: Treatment of uterine prolapse consists of abdominal or vaginal hysterectomy with apical vaginal vault fixation to prevent postoperative vaginal vault prolapse or enterocele.74 The choice of technique depends on surgeon skill as well as on the indications for concomitant abdominal procedures. Meticulous attention must be given to hemostasis, especially during uterine vessel ligation, and it must be ensured before vaginal cuff closure. After vaginal hysterectomy the transvaginal levator myorrhaphy technique for suspending the vaginal vault involves anchoring the posterior fornices to the uterosacral ligaments, restoring vaginal position and depth.74 The ureterosacral ligaments should be tagged when they are ligated at hysterectomy, so that they may be identified when the vaginal vault suspension sutures are placed. Two No. 0 polydioxanone figure-of-8 stitches are then placed at a high intraperitoneal position with the rectum identified to avoid rectal injury. The remainder of the peritoneal sac is obliterated anteriorly using a superficial purse-string suture to avoid ureteral injury.



FIG. 12. Patients are examined supine and standing to determine accurately degree of uterine descensus. Reprinted with permission.48
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These stitches are tied, indigo carmine is administered intravenously and cystoscopy is performed to assess the ureters for efflux. The levator myorrhaphy sutures are passed through the vaginal apex to suspend the vault. These stitches are tied after vaginal cuff closure and after cystocele repair, when done. Other types of pelvic prolapse should be repaired during the same procedure after vaginal cuff closure. Cystocele may be repaired by a number of techniques, as described in part 1. However, we currently use cadaveric fascia to close the defect between the levator muscles. Enterocele repair is performed as described with high peritonealization and reapproximation of the uterosacral ligaments. Rectocele is repaired at the end of the procedure after the vault suspension sutures are tied. Posterior vaginal wall prolapse and/or perineal laxity: rectocele. Presentation and Evaluation: Rectocele is a protrusion of the rectum into the posterior vagina caused by a weakened rectovaginal septum and perineal body.6, 48, 49 Patients are often asymptomatic but they may also notice a sensation of the stool becoming stuck as it moves through the rectum. They often describe posterior vaginal splinting or the need to insert a finger into the vagina to reduce herniation and facilitate stool evacuation. Symptoms not attributable to rectocele are chronic constipation, perineal pressure, backache, dyspareunia and fecal incontinence or diarrhea. Appendix 2 shows a grading system for rectocele. At physical examination a rectocele may be confirmed by rectal examination, in which a physician finger is directed anterior to detect rectal herniation into the vagina or through the introitus (fig. 6).49 The strength of the central tendon and superficial transverse perinei muscles, which are palpable between the distal posterior vaginal wall and rectum, should also be evaluated. In addition, the clinician should assess any other prolapse, which should be repaired at symptomatic rectocele repair. Treatment Options: We advocate rectocele repair only when the entity is symptomatic. When symptomatic, repair is performed to restore the rectovaginal septum and perineal body. The risks of rectocele repair are rectal injury and a 30% risk of dyspareunia75 secondary to vaginal tightening due to repair. There is no documentation that repairing the posterior vaginal wall enhances anterior vaginal wall support or helps to prevent recurrent incontinence after a suspension procedure. Surgical Technique:49 Two Allis clamps are placed at the introitus at each side of the midline and approximated medial to estimate new vaginal introitus size. The vagina should comfortably accommodate 2 fingers. The rectocele apex is marked by a stay suture and placed on gentle tension (fig. 13). A transverse incision is made to excise the posterior mucocutaneous junction between the Allis clamps. Saline infiltration of the vaginal wall from the Allis clamps to the apex of the rectocele is followed by removal of the triangular posterior vaginal flap with dissection on the white shiny layer on the inside of the vaginal wall. Lateral dissection toward the ischiorectal fossa at each side of the rectum exposes the medial edges of the levator ani muscles. The levator muscles are approximated in the midline with running absorbable suture to reduce the rectocele. Excessive vaginal narrowing and creation of a ridge along the posterior vaginal wall are avoided. The perineum is reconstructed in a manner similar to Y-V plasty. The separated transverse perineal muscles are repaired with multiple U-shaped absorbable stitches placed through the superficial and deep transverse perineal muscles, and tied over the midline. Care is taken not to close the introitus too tightly (fig. 14). Table 3 shows the results.76 –79 Rectal injury and dyspareunia are the main potential complications of rectocele repair with or without perineorrhaphy. Dissection in the proper plane and the avoidance of rectal



FIG. 13. Triangular flap of posterior vaginal wall is excised from mucocutaneous junction to rectocele apex. Reprinted with permission.49



FIG. 14. Perineoplasty is performed by approximating transverse perineal muscles. Reprinted with permission.30



injury are facilitated by identifying and noting the yellow prerectal fat, which is almost always visible anterior to the rectum. In rare cases of rectotomy the rectum should be repaired in 2 layers with absorbable suture. Intraoperatively introitus tightness is determined by the comfortable passage of 2 fingers and adequate capacity should be confirmed before completion of the procedure in patients who are sexually active. Dyspareunia may occur as a result of excessive tightening of the introitus or vagina, or a shelf beneath the posterior vaginal wall.
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No. Pts.



Arnold et al76 Mellgren et al77 Murthy et al78 Van Laarhoven et al79



46 5 31 22



Mean Followup (range) Unknown Unknown 31 Mos. 27 Mos. (5–54)



Results (%) Improved Improved Improved Improved



symptoms (80), no constipation (46), rectal pain (17), vaginal tightness (22) constipation (88) symptoms (92) (73), incomplete emptying sensation (45)



CONCLUSIONS



Pelvic prolapse is a prevalent problem. Women often present with complaints of a sensation of a ball between the legs, vaginal discomfort or pressure, difficult voiding and/or constipation. In addition, pelvic prolapse may cause embarrassment or physical discomfort in many women, which prevents them from participating in normal daily activity, exercise or sexual relations. All components of prolapse that are present should be identified and repaired in 1 combined procedure. To provide patients with optimal results clinicians must be familiar with the pathological conditions and appropriate surgical techniques of repair. In the future we must continue to strive for improved diagnostic techniques for pelvic prolapse. Dynamic MRI is a promising modality that is currently the focus of many studies. Surgical techniques continue to evolve with the increasing use of cadaveric fascia. Furthermore, awareness of the importance of patient quality of life when treating pelvic prolapse continues to increase. Each aspect must be considered in the continued effort to improve the diagnosis and treatment of the common pathology of pelvic prolapse.
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13. APPENDIX 1: CYSTOCELE CLASSIFICATION



Anatomical grade8 I II III



Bladder descent toward introitus with straining Bladder to introitus with straining Bladder outside of introitus with straining Bladder outside of introitus at rest



IV Voiding cystourethrography grade I Just below inferior ramus II 2 to 5 cm. below inferior ramus and to introitus III Outside introitus and sometimes completely exterior
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Suprasphincteric bulge I II III
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