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Abstract Objective: To summarize published data about colpocleisis and to highlight areas about which data are lacking. Data sources: We conducted a literature search on Medline using Ovid and PubMed, from 1966 to January 2004, using search terms ‘‘colpocleisis’’, ‘‘colpectomy’’, ‘‘vaginectomy’’, ‘‘pelvic organ prolapse (POP) and surgery’’, and ‘‘vaginal vault prolapse and surgery’’ and included articles with English-language abstracts. We examined reference lists of published articles to identify other articles not found on the electronic search. Methods of study selection: We examined all studies identiﬁed in our search that provided any outcome data on colpocleisis. Because of the heterogeneity of outcome measures and follow-up intervals in case series, we did not apply meta-analytic techniques to the data. Results: Colpocleisis for POP is apparently successful in nearly 100% of patients in recent series. The rate of reoperation for stress incontinence or POP after colpocleisis is unknown. Concomitant elective hysterectomy is associated with increased blood loss and length of hospital stay,
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without known improvement in outcomes. Few studies systematically assess pelvic symptoms. The role of preoperative urodynamic testing to direct optimal management of urinary incontinence and retention remains to be established in this setting. Conclusions: Colpocleisis is an eﬀective procedure for treatment of advanced POP in patients who no longer desire preservation of coital function. Complications are relatively common in this group of elderly patients. Prospective trials are needed to understand the impact of colpocleisis on functional outcomes and patient satisfaction.



Introduction Recent statistics highlight the aging of the US population. In 1900, just 3.1 million Americans were aged over 65 years, with 0.1 million aged over 85 years. By 1950, there were 12.3 million Americans over 65 and 0.6 million over 85 years. It is projected that by 2010, approximately 40 million Americans will be over 65 years of age and 6 million will be aged over 85 years [1]. The US census consistently indicates that the majority of those aged over 85 are women [2]. Commensurate with this increase in the number of older women will be an increase in treatment seeking for the conditions of pelvic organ prolapse (POP) and urinary incontinence [3], both prevalent in postreproductive women. As more women will be undergoing surgery for these conditions and nearly one-third are at risk for reoperation [4] it is imperative that we understand indications, risks, limitations, and treatment outcomes of various surgical techniques available to treat prolapse and incontinence. A number of factors inﬂuence both patient and surgeon choice of procedure for POP. These include the speciﬁc combination of alterations in pelvic organ support unique to each individual, urinary and rectal symptoms, the desire to maintain or restore vaginal anatomy to accommodate sexual intercourse, and the
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medical condition of the patient. The total pelvic reconstruction in patients with advanced prolapse can involve procedures that are several hours long and are associated with higher blood loss and increasing morbidity associated with longer anesthesia. For older, debilitated patients who do not desire functional vaginal anatomy, the vaginal obliterative procedure colpocleisis may be an appropriate choice. Colpocleisis can be employed for treatment of posthysterectomy vaginal vault prolapse or advanced uterovaginal prolapse. A total colpocleisis usually refers to the removal of the majority of the vaginal epithelium from within the hymenal ring posteriorly, and to within 0.5 [5] – 2.0 [6] cm of the external urethral meatus anteriorly (Fig. 1). A partial colpocleisis refers to the technique of leaving some portion of the vaginal epithelium in place, providing drainage tracts for cervical or other upper genital discharge in accord with the technique of LeFort [6–8] or modiﬁcations of LeFort [8] (Fig. 2). Other terms used to describe these procedures include total or partial colpectomy, vaginal extirpation, and total or subtotal vaginectomy [9]. In practice there are not clearly deﬁned diﬀerences between these procedures and their usage is imprecise. The purpose of this report is to review the English language literature on the technique of colpocleisis. This review will highlight the history and evolution of the surgical technique, performance and challenges of concomitant surgeries, surgical outcomes, and perioperative complications.



Sources and study selection We conducted a literature search on Medline using Ovid and PubMed, from 1966 to 2004, using search terms ‘‘colpocleisis’’, ‘‘colpectomy’’, ‘‘vaginectomy’’, ‘‘POP and surgery’’, and ‘‘vaginal vault prolapse and surgery’’. We also included relevant secondary references from those papers. All identiﬁed papers that reported on some aspect of outcome of colpocleisis were included in the review. Meta-analytic techniques were not applied to these data because of the substantial variability of reported outcome measures and follow-up intervals in case series.



Results History of colpocleisis Although advanced prolapse has been described since ancient times, with treatments by techniques such as hanging the patient from her feet to invert the prolapse [9], it is only in the last 125–150 years that surgical procedures have been developed to safely and eﬀectively manage this morbid condition. The initial attempts at surgical cure consisted of amputation of those protruding parts or reduction in the size of the vaginal introitus [10], including suturing the lower third of the labia majora or denuding the tissue around the introitus and



Fig. 1 Technique of total colpectomy with removal of entire vaginal mucosa. Reprinted from Demarest D (1920) Major vaginal prolapses. Deﬁnite cure by means of total colpectomy. Am J Surg 4:288 with permission from Exerpta Medica Inc



263 Fig. 2 Technique of partial colpocleisis according to the technique of LeFort. Reprinted from Falk HC, Kaufman SA (1955) Partial colpocleisis: the LeFort procedure. Obstet Gynecol 5:622 with permission from Lippincott, Williams and Wilkins



suturing it together. Prolapse reduction followed by removal of the vaginal walls and simple apposition of the raw surfaces (without suturing) was also performed, with early recurrence of prolapse. All early reports of colpocleisis emanate from Europe, as colpocleisis and its modiﬁcations were slowly recognized in the USA. The earliest report of colpocleisis is probably that of Geradin, who in 1823 [11] suggested denuding portions of the anterior and posterior vagina at the introitus and suturing them. However, he did not perform this technique himself. In 1867, Neugebauer denuded an area approximately 3·6 cm on the anterior and posterior vagina near the introitus and sutured them together at a higher level in the vagina, but did not publish this technique until 1881 [12]. The evolution of the current modern techniques began with LeFort’s publication of colpocleisis technique in 1877 [13]. As reported by Adair and Dasef [10], LeFort’s innovative approach stemmed from his belief that relaxation of the vaginal wall and the perineal ﬂoor with childbirth allowed for a ‘‘sinking downward’’ of the anterior vaginal wall, which would then result in pulling down of the ‘‘next-lying vaginal wall’’. He hypothesized that if it were possible to hold the vaginal walls in apposition, it would be possible to prevent uterine prolapse. He furthermore reasoned that a widened genital hiatus might contribute to an unsuc-



cessful outcome. Therefore, his ﬁrst operation was done in two stages, with a perineorrhaphy performed 8 days after the colpocleisis. The ﬁrst report of colpocleisis in the USA was by Berlin [14] who reported three cases in 1881. In one of the three cases, failure was attributed to the omission of concomitant perineorrhaphy. Subsequent case reports of the LeFort technique included modiﬁcations such as making the lateral channels smaller to allow greater apposition of the anterior and posterior vagina and to prevent recurrent prolapse [10], use of diﬀerent suture material [7], plication of the levator ani muscle and fascia in the midline along with perineorrhaphy [6], cervical amputation [15], and attention to vaginal dissection toward the external urethral meatus [15, 16]. Modiﬁcations of colpocleisis technique The success of the colpocleisis technique is thought to be due, in part, to the amount of vaginal tissue sutured into apposition, thus creating a septum of support [10] augmented by approximation of the levator musculature and aggressive perineorrhaphy. This results in obliteration of normal vaginal anatomy and precludes its use for sexual intercourse. A modiﬁcation of the LeFort opera-
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tion allowing sexual intercourse was described by Goodall and Power [17]. In their technique, instead of removing a rectangular tract of vaginal epithelium, a triangular portion of epithelium, with the base near the cervix and the apex at the introitus, was removed anteriorly and posteriorly. The transverse closure at the level of the cervix is similar to LeFort’s technique, with sutures then placed until the triangles are closed one over the other, thus creating a double vagina in the upper third of the vaginal canal. The lower two-thirds of the vagina remain capable of accommodating intercourse; the patient should be postmenopausal or have no desire for fertility [16]. The report describes performing the procedure 24 times with unspeciﬁed ‘‘satisfactory results’’. In 1901, Edebohls [18, 19] reported the ﬁrst case of complete vaginal obliteration by ‘‘panhysterocolpectomy’’ and by 1911 described 11 such cases. After removing the uterus and vaginal epithelium, the raw tissue borders were closed with ﬁve to eight purse-string catgut sutures ‘‘columnizing’’ the denuded vaginal tract. The perineal muscles were approximated as part of the closure [9]. Several case series of hysterectomy with pancolpectomy [18–20] describe excellent cure rates, similar to the LeFort colpocleisis technique. An interesting modiﬁcation of the panhysterocolpectomy was described by Cox [25] whereby the bladder and rectum are held in the pelvis after hysterectomy and colpectomy by placement of an iodoform gauze packing, with removal 8 days later. By this time the vaginal cavity has contracted to a small rigid tube with granulation tissue throughout [5]. After 3–4 weeks, the entire cavity was granulated and the surface epithelialized. Thompson et al. reported results on this procedure in 11 patients [5], with 10 patients free of prolapse recurrence up to 5 years after the procedure. The primary rationale for performing hysterectomy at the time of colpocleisis is to eliminate the risk of endometrial and cervical carcinoma. It also eliminates the risk of development of pyometra, a rare but potentially serious complication that can occur when the lateral canals become obstructed after a LeFort procedure [21]. Early series [22, 23] describe intraoperative cervical dilation, uterine curettage, cone biopsy, or trachelectomy to assess the cervix and endometrium for cancer. The advent of safer anesthesia and antibiotics made entry into the peritoneal cavity to perform hysterectomy less morbid and more commonly performed. The practice of concomitant hysterectomy continues today. In a recent case series of 92 subjects, who underwent total colpocleisis with high levator plication and incontinence surgery, von Pechmann et al. [24] included 37 women who underwent concurrent hysterectomy. In this retrospective review, objective and subjective success rates were high; however, those patients who underwent hysterectomy had a statistically signiﬁcantly greater decrease in postoperative hematocrit (12 vs. 9%) and increased need for transfusion (in 35 vs. 13%) than patients who did not undergo hysterectomy.



Perineorrhapy Restriction of the genital hiatus was initially added to reduce the risk of prolapse recurrence and later advocated to purportedly reduce the risk of iatrogenic stress urinary incontinence symptoms [15]. Concurrent levator myorrhaphy, pubococcygeus plication, and/or high perineorrhaphy [22, 26–29, 36] have been described as a means of reducing the genital hiatus and reinforcing posterior support (Fig. 3). A high perineorrhaphy to the level of the urethral meatus has been described as reducing downward traction on the urethra, believed to be one of the etiologies for stress incontinence after colpocleisis. There are no formal trials for the utility of levator myorrhaphy and perineorrhaphy for prevention of prolapse recurrence and the role of these procedures in prevention or promotion of postoperative urinary incontinence is unknown. Surgical outcomes In keeping with the time periods in which they were written, the case series describing outcomes after colpocleisis are remarkable for their poor characterization of preoperative symptoms and signs and patchy followup of patients after surgery. Many surgical series are at least 30 years old and their complication rate probably does not apply to modern surgical practice. With these reservations and based on these limited series, colpocleisis seems to be a highly eﬀective procedure for advanced prolapse. As detailed in Table 1, reported success rates since 1980 have generally been between 91 and 100%. Hanson [30] has published the largest colpocleisis series to date, describing their cohort in 288 patients who underwent partial colpocleisis between 1932 and 1956. Those who were not seen in their clinic were contacted by letter and asked about the presence of any symptoms of prolapse, incontinence or vaginal bleeding. Of the 216 (75%) with follow-up available, ‘‘the majority’’ was followed at least 5 years after their operation. In three (1%) patients, complete recurrence of prolapse occurred 2 weeks – 5 months after surgery and was treated with repeat LeFort procedures. Lesser degrees of prolapse recurrenced in ten (5%) other patients, only one of whom underwent reoperation. Overall, 92% of patients judged themselves as having had ‘‘good or excellent’’ long-term results, while 7% judged themselves to be only slightly improved or no better. One patient developed endometrial cancer 3 years after colpocleisis and was treated with intracavitary radium. More recent (in the past 25 years) colpocleisis case series merit some more detailed description, but broadly describe results consistent with the early reports. In 1981, Goldman [31] described outcomes in 118 women undergoing LeFort colpocleisis. Mean hospital stay was 8 days, and postoperatively ‘‘good anatomic results’’ were found in 91% of patients. Complete recurrence of



265 Fig. 3 Technique of high perineorrhaphy at the time of colpocleisis. Reprinted from Adair FL, DaSef L (1936) The LeFort colpocleisis. Am J Obstet Gynecol 32:224 with permission from Excerpta Medica, Inc



prolapse was reported in one (1%) patient and partial recurrence in two patients, with failure thought possibly due to lack of use of postoperative vaginal estrogen therapy (recommended by the authors for use in all patients for several months after surgery). DeLancey and Morley [32] reported results of their technique of total colpocleisis in 33 women who were on an average of 34 months from their surgery. All women were initially cured (not deﬁned), although recurrent eversion developed in one woman (3%) 1 year after surgery. Von Pechmann [24] described results in 92 patients, who underwent total colpocleisis with high levator plication between 1988 and 2000. With objective cure deﬁned as lack of prolapse to the hymen, 90 (98%)



patients were cured, 0–64 months (median 12 months) after surgery with just one patient requiring reoperation. They noted new rectal prolapse in two (2%) patients within 6 months of colpocleisis. FitzGerald [33] reviewed outcomes in 64 women, who underwent partial colpocleisis (technique similar to LeFort’s) with perineorrhaphy between 2000 and 2002. When evaluated 2–56 (median 12) weeks later, two (3%) patients had some recurrence of their prolapse beyond the hymen, one patient experiencing complete recurrence of her Stage 4 prolapse 15 months after surgery. Harmanli [34] described outcomes in their series of 41 women undergoing total colpocleisis with perineorrhaphy. ‘‘No recurrence of prolapse’’ was noted (although
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Length of follow-up



Success rate



11



43



18 33



92



54



40



Thompson [5]



Bradbury [9]



Johnson [43] DeLancey [32]



Von Pechmann [24]



Hoﬀman [35]



Harmanli [34]



Follow-up on 40 patients 6–56 months postop. 5–65 months



0.5–14 years 1–18 months postop. exam, questionnaire at 35–83 months 0–64 months physical exam n= 92, 13–161 months phone follow-up n = 64



Not stated but noted to be ‘‘inadequate’’ FU on 10/11 patients, no recurrences over 5 years or less 1–5 years



100%



100%



98% anatomic success, by phone survey, 90% satisﬁed/very satisﬁed



100% 97%; 1 failure at 12 months



100%



100%



100% in those followed



31 43



14



100



288



Collins [45] Mazer [15]



Wolf [46]



Falk [16]



Hanson [30]



5 years or more



2–22 years



Not stated



2–11 years



92%; 216/288 followed by mail



Twelve good–excellent, one fairly satisfactory 96%



87% 97%; 38/43 followed



Le Fort or partial colpocleisis, with or without total vaginal hysterectomy, trachelectomy Wyatt [7] 8 12–30 years 83%; six of the eight patients followed Baer [44] 14 >4 months 100% Adair [10] 38 3 months to 3 years 95%
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Percy [42]



Total colpocleisis with or without concomitant total vaginal hysterectomy/trachelectomy Edebohls [18, 19] 4 0.5–12 months 100% Demarest [40] 10 Not stated Not stated Masson [27] 23 Not stated 100%; 19 of 23 patients followed Williams [28] 60 Not stated 59/60 ‘‘satisfactory results’’ Adams [22] 30 1–14 years 100% Hayden [20] 4 2–24 months 100% Anderson [41] 18 6–12 months 89%



Author [reference]



Table 1 Outcome of colpocleisis



11 UTI, two infected perineorrhaphies, one vaginal infection Two deaths, one cerebrovascular accident, one PE, 11 (4%) transfusion, 65 (22%) fever ﬁrst 48 h, three vaginal bleeding >11 months postop.



Two fevers, one UTI Two deaths (One myocardial infarction, venous thromboembolism, pneumonia, one pulmonary embolism), seven fevers, three UTI One uremia, one rectovaginal ﬁstula Two fever, ﬁve UTI, one pneumonia, one coronary occlusion, one perineorrhaphy infection, three (8%) uterine bleeding remote from surgery None stated



None stated



16 patients with cystitis, 5 with new onset stress incontinence One death myocardial infarction, Three hematomas Two worsening of CHF, one postop. pneumonia, two lower UTI One death 28 days postop. (lung cancer), two rectal prolapse, 20 (22%) transfusion, 4 (4%) ureteral occlusion, one proctotomy, two (2%) laparotomy during TVH One CVA, one pulmonary edema, one atrial ﬁbrillation One (2%) vesical injury, four (10%) late rectal bleeding



One death SBO One myocardial infarction, One thrombophlebitis One pelvic abscess One pyelonepritis 2 weeks postop., One death POD nine probable myocardial infarction Eight deaths (Three coronary, three pulmonary embolism, one pneumonia, one high fever/stupor) Two postop. DVT requiring anticoagulation



Febrile morbidity ﬁrst 72 h One death pulmonary embolus postop. day 30



Complications
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One pyelonephritis with septicemia Two vaginal hematomata, one death postop. day 21 multisystem organ failure 1 MI, CHF, 2 SUI postop., 1 TVT release



One low grade sepsis, one vaginal hemorrhage, one abscess Three deaths, due to pneumonia (2) and pulmonary embolism (1) 90% (LeFort); 100% (total colpocleisis)



90%



20



58 102 64



30



Rubovitz [6]



Ridley [51] Langmade [52] FitzGerald [33]



More [53]



2–36 months



95% 100% 97%



25 Mixed series Phanuef [38]



0.5–5 years or more 1–14 years 2–56 weeks



94%



21 Denehy [50]



5 weeks – 56 months



38 Ahranjani [49]



Not stated



One cardiac arrhythmia, three UTI, one death end stage biliary cirrhosis 95% success



100%; 30/38 followed



24 15 118 Massoudnia [47] Ardekany [48] Goldman [31]



Info. available in 30/38 patients, 10 patients seen 1–6 years postop 4–40 months



75% in 18/24 followed 100%; 11/15 followed 91%



141



10 months – 5 years 1–15 years



not deﬁned) when patients were examined 5–65 (mean 29) months after surgery. Similarly, Hoﬀman et al. [35] reviewed their experience with 54 patients who underwent vaginectomy. Forty (74%) were available for follow-up, and were evaluated either by a physician or ‘‘contacted by our nurse’’. No recurrent prolapse was diagnosed in any patients during follow-up 6–56 months after surgery. The method of patient evaluation is unclear. The authors did ﬁnd that operative time, estimated blood loss, and length of hospital stay was signiﬁcantly longer when they performed vaginectomy with hysterectomy (n=13) than when performing vaginectomy alone (n=38) [35]. In summary, the outcome of colpocleisis is variably deﬁned, and patient series are characterized by a relatively large proportion of patients lost to follow-up. Typical success rates vary between 91 and 100%, and essentially have not changed since ﬁrst descriptions of colpocleisis. Perioperative complications



Ubachs [8]



3 or more years



95%; 93/141 followed



25 urinary retention, eight UTI, two hemorrhage, two thromboembolism, ten complication of wound healing Four hematoma Two UTI, one fever 21 fever in ﬁrst 48 h, 17 UTI, three thrombophlebitis, one pulmonary embolus, six wound infection, two late (>1 year postop.) vaginal bleeding to >1 TAH Second respiratory, four cardiac, ﬁve urinary
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The most pressing issue surrounding the topic of colpocleisis is probably the postoperative morbidity and mortality that arises in any surgical procedure involving elderly patients. Although these are unevenly reported, there is signiﬁcant morbidity and mortality associated with colpocleisis, detailed in Table 1. Highlights from this table include remarkably persistent reports of postoperative cardiac, thromboembolic, pulmonary, and cerebrovascular events occurring in about 5% of patients. Febrile morbidity and pneumonia are listed as complications more often in earlier series, and blood transfusion more in later series (occurring in 22% of von Pechmann’s [24] series, possibly due to the current practice of maintenance of higher hemoglobin levels in elderly patients with any history of cardiac compromise). Less frequently reported complications include ongoing vaginal bleeding, fever and intraoperative ureteral occlusion. A summary of Table 1 is that in series published since 1980, major complications due to performance of surgery on the elderly (including cardiac, pulmonary, and cerebrovascular complications) occur at a rate of approximately 2%. Major complications due to the surgical procedure itself (including transfusion and pyelonephritis) occur at a rate of approximately 4% and are related to concomitant hysterectomy. Minor surgical complications (including UTI, vaginal hematomata, cystotomy, fever, and thrombophlebitis) are inconsistently reported but probably occur at a rate of approximately 15%. There have been just three deaths reported in series published since 1980; one was due to multisystem organ failure [33] and was likely related to the surgical experience although not directly related to a surgical site complication. The other deaths were due to biliary cirrhosis [50] and lung cancer [24], and not related to surgery. The apparent surgical mortality rate is thus approximately one in 400 cases. Two recent retrospec-
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tive studies [35, 36] contain data concerning the added morbidity incurred by performing concurrent hysterectomy with colpocleisis. In vonPechmann’s observational study of 92 patients undergoing total colpocleisis with high levator plication, 37 had concurrent hysterectomy [24]. The authors found no signiﬁcant diﬀerence in success (no prolapse to the hymen or beyond) between the hysterectomy and non-hysterectomy groups, although their study may not have been adequately powered to detect diﬀerences. Subjective follow-up in 52 patients revealed that 90% of patients were satisﬁed or very satisﬁed with their outcome [36]. However, mean operating room time was 52 min longer when hysterectomy was concurrently performed (P < 0.01), and two cases (5%) in the hysterectomy group were converted to laparotomy (due to intraoperative bleeding in one case and due to rupture of a diverticular abscess in another). Similarly, in Hoﬀman’s [35] series, 13 women underwent colpocleisis with hysterectomy, while 38 underwent vaginectomy alone. Estimated blood loss (mean 150 vs. 250 ml), operative time (90 vs. 120 min), and day of discharge (both mean 3 days) were statistically signiﬁcantly higher in the hysterectomy group (P < 0.05). The fact that cardiac, pulmonary, and thromboembolic events can be expected in colpocleisis patients clearly does not absolve practitioners from the duty to make every eﬀort to limit the occurrence of these events. Appropriate anesthesia, including the use of regional and local anesthesia techniques, careful perioperative pulmonary care, cautious intravenous hydration, thrombotic prophylaxis, preoperative antibiotics, minimization of intraoperative blood loss, and transfusion to avoid anemia and cardiac compromise are all likely to beneﬁt these elderly patients. The practice of concomitant hysterectomy with colpocleisis merits some scrutiny, in light of the case series describing the added complications and morbidity. In general, hysterectomy should probably be avoided unless justiﬁed by the presence of concomitant uterine and/ or cervical pathology. Urinary symptoms and colpocleisis Urinary incontinence has been reported as a common complication after colpectomy [15, 16, 30, 33, 35, 37] but there are few reports that quantify this. Hoﬀman [35] reported that mixed incontinence was a new symptom in three of 27 (11%) patients, who had either no urinary symptoms or who had urinary retention before colpocleisis. Hanson [30] reported new incontinence or worsening of pre-existing incontinence in 22 of 288 (7%) patients. This aspect of colpocleisis remains one of the most problematic for both patients and clinicians. De novo postoperative stress incontinence has been attributed to both: (1) the unmasking of ‘‘occult’’ stress urinary incontinence with correction of advanced POP and (2) downward traction on the urethra when it is approximated to the posterior vaginal muscularis. Early



authors focused on modifying the LeFort colpocleisis to reduce the rate of de novo stress incontinence. These modiﬁcations included moving the anterior edge of the colpectomy at least 1.5 cm away from the urethral meatus [15, 16] and increasing urethral support through posterior reinforcement by levator myorrhaphy and high perineorrhaphy [8, 16, 28, 38]. More recent series describe the combination of colpocleisis with procedures for treatment of stress incontinence. The decision to surgically treat overt or occult SUI is complicated by the risk of postoperative urinary retention in these patients. Many patients have inadequate bladder emptying before surgery (which may be asymptomatic and revealed only by measuring postvoid residual), because detrusor function can be impaired at baseline in this elderly patient population. Even sophisticated urodynamic testing cannot reliably diﬀerentiate between detrusor hypocontractility and obstructed voiding due to prolapse. Although it is the common clinical experience of pelvic surgeons that partial urinary retention usually resolves after correction of advanced prolapse, surprisingly few data have been published on the topic. FitzGerald [39] reported that elevated postvoid residuals resolved in 34 of 36 patients who underwent a variety of procedures for correction of advanced prolapse. Similarly, all 64 patients in FitzGerald’s [33] colpocleisis series had normal postoperative residual urine volumes, of whom 23 (36%) had elevated postvoid residual urine volumes before surgery. This contrasts with the report by Hoﬀman [35] that just 11 of 17 women, who underwent a vaginectomy or hysterovaginectomy had resolution of their preoperative partial retention. The opposing concerns of incontinence and retention promote many clinicians to utilize stress incontinence procedures such as suburethral plication that are less likely to result in urinary retention, but also less likely to cure stress incontinence. Use of other continence procedures has been described (Table 2), including needle suspension, suburethral sling, and injection of periurethral bulking agents. The case series in Table 2 oﬀer patchy details about postoperative retention, apart from the need for reoperation and sling ‘‘take down’’ for urinary retention [24, 33] in two suburethral sling series. These case series cannot be compared due to their heterogeneity, lack of preoperative characterization of bladder function, and limited postoperative follow-up. Importantly, even when stress incontinence is recognized preoperatively and formally addressed, stress incontinence symptoms can persist after surgery, i.e., those patients have assumed the risk of urinary retention without the beneﬁt of stress incontinence prevention. When postoperative, temporary urinary retention does occur, some colpocleisis patients do not have enough manual dexterity to make intermittent self-catheterization a realistic option and an indwelling transurethral catheter is usually needed. Surgical decision-making about operative management of the lower urinary tract is hampered by the absence of prospective studies of urinary function and



269 Table 2 Urinary incontinence outcomes when incontinence procedures performed at time of colpocleisis



Type of incontinence procedure



Number of patients



Outcome



Suburethral plication



21 [50]



‘‘Urologic symptoms, if present, were ameliorated in all patients’’ Performed for incontinence or poor urethral support No de novo SUI reported Three (25%) postop. stress incontinent No retention reported; two patients with recurrent SUI 50% overall follow-up One prolonged catheterization for 15 days. No retention reported



14 [32] 12 [33] 33 [24] Needle suspension Sling—autologous fascia



2 [32] 7 [24] 1 [32] 21 [33] 47 [24]



Sling—prolene mesh



30 [53]



Modiﬁed cystourethropexy



5 [24] 31 [34]



treatment of urinary incontinence in the setting of an advanced POP in general, and in the setting of colpocleisis in particular. Currently, expert opinion about the role of midurethral slings in this setting is varied. Some experts feel that midurethral slings may oﬀer patients a high cure rate of stress incontinence while posing a low risk for voiding dysfunction. This position remains to be tested by appropriately designed studies. Reoperation for POP Very little has been written on the topic of management of recurrent prolapse after prior colpocleisis. Those series that do mention it, report that the patient was cured of her prolapse by repeating the colpocleisis procedure [30, 32] or by performing perineorrhaphy. Expert opinion suggests that these two surgical choices are those most commonly made after failed colpocleisis, and that both approaches are usually successful in relieving symptoms of prolapse. However, no formal study of this relatively rare event has been published. Regret after colpocleisis There are some reports of regret after colpocleisis, although few studies address this topic. In Urbach’s [8] series of 141 colpocleisis patients, there were two women requesting ‘‘restoration of cohabitation’’, one of whom achieved this using vaginal dilation. Four others who had agreed to colpocleisis stated their husbands regretted consenting to the procedure. In VonPechmann’s series [24] of 92 patients, regret over loss of coital ability occurred to some extent in eight (9%) women; four of the eight stated they would make the decision to have colpocleisis again, three were uncertain and one stated she would not. There was no relationship between age and later regret.



18 (86%) stress continent; three (14%) slings released due to retention No retention reported; four patients with recurrent SUI (50% overall follow-up) One ‘‘release’’ for retention presenting 5 weeks postop. 17 (53%) cured subjectively



In contrast, among the 41 women in Harmanli’s [34] series and the 33 in DeLancey’s [32] series, no patients expressed regret at any postoperative visit. Bowel function after colpocleisis No studies report the eﬀect of colpocleisis on bowel function. Von Pechmann [24] reports a new onset of rectal prolapse soon after colpocleisis in two patients. No further information is provided to help us interpret whether those rectal prolapse cases were undiagnosed preoperatively and became newly symptomatic after surgery, or were truly of new onset after surgery.



Conclusions Currently published literature concerning colpocleisis is certainly limited in quality. There is no Level I or II evidence to guide clinical care with respect to operative technique, concomitant surgical procedures, and patient counseling about risks and beneﬁts of colpocleisis. Outcomes and procedures are unstandardized and poorly described. With these limitations, the case series described here suggest that colpocleisis may be an eﬀective and durable surgical treatment for advanced prolapse. However, answers to several important questions are needed in order to improve patient care. Clearly, current algorithms for prevention or treatment of stress urinary incontinence in the context of colpocleisis are imperfect. Postoperative incontinence may arise from urethral insuﬃciency, but also from overﬂow incontinence secondary to baseline detrusor dysfunction in a minority of patients. Although clinicians utilize can some form of preoperative cystometry to help guide their surgical choices, the sensitivity of preoperative reduction stress testing and cystometrics in
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predicting postoperative incontinence is unclear. At this juncture, most practitioners attempt to individualize the treatment of potential postoperative incontinence based on its severity, the patient’s activity level, support network, and manual dexterity. In light of our current understanding it is imperative that we discuss this risk/ beneﬁt ratio of retention/incontinence with our patients and their family members where appropriate and attempt to make the best choice possible. Studies are needed in order to completely understand which type of patient is at risk for these complications. The impact of colpocleisis on bowel function is unknown, as no studies have formally addressed this. Since constipation and fecal incontinence are both common in elderly women, questions about change in bowel function merit answers. The question of regret after colpocleisis has not been formally studied. Greater awareness of this topic and of the changes in body image and sexual function that may be expected after vaginal closure will allow clinicians to counsel patients appropriately. Many of these questions can be answered by welldesigned, prospective cohort studies. Such studies probably pose very little risk or burden to these potentially vulnerable patients and can inform us about aspects of the colpocleisis experience that are either favorable or unfavorable for our patients. For example, although postoperative incontinence is well described, the degree of bother and impact on quality of life caused by that incontinence has not been reported. If postoperative urinary incontinence is common and greatly impacts quality of life, then future randomized studies of incontinence management are probably merited. Alternatively, formal study may show that postoperative incontinence is not troublesome to this group of patients and is actually preferred over the possibility of urinary retention or voiding diﬃculty. In that clinical setting it would be diﬃcult to justify a randomized trial of incontinence management with colpocleisis. Acknowledgements The authors thank Dr. Robert Park, the Chair of the Pelvic Floor Disorders Network Steering Committee, for his contributions to the network. This study was supported by grants from the National Institute of Child Health and Human Development (U01 HD41249, U10 HD41268, U10 HD41250, U10 HD41260, U10 Hd41263, U10 HD41269, U10 HD41267).
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