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Randomized comparison of three surgical methods used at the time of vaginal hysterectomy to prevent posterior enterocele Stephen H. Cruikshank, MD, and S. Robert Kovac, MD Dayton, Ohio OBJECTIVE: This study compared 3 surgical methods of prophylaxis against enterocele formation employed at the time of vaginal hysterectomy. STUDY DESIGN: One hundred consecutive women undergoing total vaginal hysterectomy for various reasons were randomly assigned to have 1 of 3 surgical methods applied to the posterior superior aspect of the vagina for prophylaxis against enterocele formation. The first procedure involved closing the cul-de-sac and bringing the uterosacral-cardinal complex together in the midline in a vaginal Moschcowitz-type operation. The second procedure was a McCall-type culdeplasty to obliterate the cul-de-sac, plicate the uterosacralcardinal complex, and elevate any redundant posterior vaginal apex. The third technique used only the peritoneum to close the cul-de-sac, allowing passive movement of the uterosacral-cardinal complex to the midline, no obliteration per se, and no elevation of the posterior vagina. Postoperative findings on pelvic examination were evaluated at 6 weeks, 3 months, and 1, 2, and 3 years. Statistical analysis was performed with the χ2 test of independence. RESULTS: At 6 weeks’ follow-up and at 3 months’ follow-up there were no prolapses involving the posterior superior segment of the vagina. At 1 year of follow-up 11 patients had stage 1 or 2 posterior superior segment prolapse. At 2 years’ follow-up this number was 16. At 3 years’ follow-up the McCall-type method was statistically better (χ2 = 11.27 with 2 degrees of freedom, P = .004) than the other 2 in preventing postoperative enterocele (n = 2 of 32 with McCall-type procedure, n = 10 of 33 with vaginal Moschcowitz-type procedure, and n = 13 of 33 with peritoneal closure only). CONCLUSION: When applied at the time of vaginal hysterectomy the McCall-type culdeplasty is superior to a vaginal Moschcowitz-type procedure and to simple peritoneal closure in preventing subsequent enterocele. (Am J Obstet Gynecol 1999;180:859-65.)
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Incidence of enterocele after hysterectomy has been quoted as ranging between 0.1% and 16%.1 A herniation of small intestine dissects the vagina from the fascia of Denonvillier as it progresses caudad toward the perineum. A deep cul-de-sac without bowel herniation, called a culdocele, has the potential for enterocele formation. If attention is not paid to repairing the appropriate anatomic structures at the time of vaginal hysterectomy, a culdocele or enterocele may form after the operation. Because the rectovaginal fascia splits into the posterior vaginal fascia and the anterior rectal fascia just below the level of the cervix, the floor for the cul-de-sac is naturally weakened. With only a single layer of fascia to support From the Department of Obstetrics and Gynecology, Wright State University School of Medicine. Presented at the Seventeenth Annual Meeting of The American Gynecological and Obstetrical Society, Hot Springs, Virginia, September 3-5, 1998. Reprint requests: Stephen H. Cruikshank, MD, MBA, Department of Obstetrics and Gynecology, Wright State University School of Medicine, 128 Apple St, Suite 3800 CHE, Dayton, OH 45409-2793. Copyright © 1999 by Mosby, Inc. 0002-9378/99 $8.00 + 0 6/6/97073



the cul-de-sac, it becomes a potential site of prolapse in response to increased intra-abdominal pressure, surgical trauma or atrophy unless strict care is taken during the operation to reinforce this vaginal segment. Attention should be given to the vaginal apex mucosa, the posterior vaginal fascia, the uterosacral-cardinal ligaments, and closure of the cul-de-sac when operating on the posterior superior vaginal segment. Several methods to repair the posterior superior vaginal cuff for prophylaxis against enterocele formation have been described.2-8 There have been no randomized studies comparing these methods with one another. The purpose of this randomized study was to compare 3 surgical techniques of treating the posterior superior vaginal segment during vaginal hysterectomy as prophylaxis against enterocele formation. Fig 1 illustrates the anatomic relationships key to an understanding of enterocele formation. Vaginal vault prolapse and enterocele differ by anatomy. The upper vagina can be well supported even though an enterocele exists and vice versa. An enterocele (level II of vagina)9, 10 splits the weakened floor and fascia of the posterior superior vaginal segment. Vault prolapse of the superior 859
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Fig 1. Relationship of rectovaginal fascia, rectovaginal septum, and vagina to cul-de-sac of Douglas. A, Normal anatomy. B, With enterocele formation.



Table I. Primary indication for vaginal hysterectomy Indication



No.



Symptomatic leiomyomas Stress urinary incontinence Chronic pelvic pain Menorrhagia Pelvic organ prolapse (unrelated to posterior superior aspect of vagina) Recurrent dysplasia Adenomyosis



19 13 15 39 4



TOTAL



4 6 100



Table II. Secondary surgical diagnoses Diagnosis Grade 1-2 uterine prolapse Deep cul-de-sac* (found at time of operation) Pelvic adhesions Cystocele Rectocele Ovarian cyst Anal incontinence TOTAL



No. 6 4 2 9 3 1 1 26



*No bowel present on examination.



segment (level I) results from loss of the uterosacral-cardinal ligament support. Although controversy persists as to the existence of actual endopelvic fascia, we prefer to use this term to describe the layer of visceral endopelvic tissue covering surrounding the bladder, vagina, and rectum. The posterior vaginal fascia, surrounding the entire vagina, is the area frequently traumatized during labor and delivery, posterior colporrhaphy, and other pelvic reconstructive opera-



Table III. Adjunctive surgical procedures performed Procedure Colporrhaphy Anterior Posterior Oophorectomy Unilateral Bilateral Sacrospinous ligament fixation Deep cul-de-sac repair* Bilateral paravaginal repair Salpingectomy Unilateral Bilateral Appendectomy Anti-incontinence procedure (urinary) Cystoscopy Uterine coring Laparoscopically assisted hysterectomy Suprapubic catheter placement Lysis of adhesions Anal sphincteroplasty TOTAL



No.



13 4 8 19 3 4 10 7 19 1 10 8 17 14 8 2 1 148



*Discovered at time of operation.



tions that predispose toward herniation. The peritoneum of the cul-de-sac of Douglas extends just caudad to the cervix and is found between the posterior vaginal fascia and the anterior rectal fascia.10 The rectovaginal septum attaches superiorly to the floor of the peritoneum of the cul-de-sac. As the rectovaginal septum splits this area of the posterior superior segment is weakened, representing the area where an enterocele is most likely to form. Enterocele develops when weaknesses occur in the posterior superior vaginal fascial sheath, the rectovaginal septum, and the pelvic diaphragm with its fascial attachment.
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Fig 2. Vaginal Moschcowitz-type method. Uterosacral and cardinal ligaments are sutured, anterior rectal wall is reefed, and anterior peritoneum is closed. A, Initial purse-string suture. B, Suture has been drawn and tied to close cul-de-sac.



Methods Between February 1994 and April 1995, 100 consecutive women underwent total vaginal hysterectomy at Wright State University for indications listed in Table I. Sixty-one came from the resident physicians’ clinic and 39 came from our private practices. Diagnoses other than the primary surgical indication are listed in Table II. Adjunctive surgical procedures performed (n = 148) are listed in Table III. The surgical methods of closing the posterior superior aspect of the vagina were assigned randomly by drawing a sealed envelope that contained the method of closure. The envelopes had been previously filled and sealed by an independent party and were kept in a sealed box to be selected blindly on the day of the operation. Oral and written consent were obtained from each patient after the envelope was opened, but no patient refused the assigned method of repair. Both the University Institutional Review Board and the Hospital Research Board protocols were followed. Thirty-three patients underwent a repair in which the uterosacral and cardinal ligaments were sutured on either side of the vaginal apex and then to the peritoneum, the anterior wall of the rectum with several bites, and then the uterosacral-cardinal ligaments on the opposite side. The suture was then passed through the peritoneum anteriorly (not including the adnexal pedicles if the ovaries remained; if the adnexa had been removed, the suture was placed through the distal portion of the infundibulopelvic ligaments). Supportive structures were drawn to the midline. The sutures were tied in a way that obliterated the cul-de-sac of Douglas, drawing supporting structures to the midline. More than 1 suture was placed



to close the cul-de-sac if necessary.8 This technique method resembled a Moschcowitz closure done vaginally (Fig 2). Thirty-three women underwent a modified McCall culdeplasty (Fig 3) in which a suture was passed through the uterosacral-cardinal ligaments, then was passed to the peritoneum just caudad to the yellow fat line dividing the rectum and peritoneum, and then was drawn through the vaginal wall to externalize it and back into the vagina approximately 2 cm toward the opposite side, again grasping the uterosacral and cardinal ligaments. This suture was then passed through the anterior parietal peritoneum and tied down in a purse-string manner. Thus the posterior cul-de-sac was closed, the supportive structures were approximated in the midline, and the posterior superior vaginal apex was elevated. The third method (Fig 4), performed on 34 patients, involved only closure of the peritoneum. As with the other 2 methods, the uterosacral and cardinal ligaments were tied to support the vaginal apex as a part of the hysterectomy. A peritoneal purse-string suture through the peritoneum only, beginning on the anterior peritoneal edge, was run clockwise. The peritoneum was sewn entirely around the vaginal apex opening. This was carried out in a circumferential fashion. The uterosacral and cardinal ligaments were passively brought to the midline when the purse-string was tied; there was no attempt to tie these in the midline. All study operations involving the posterior vaginal segment were performed by one of us. In cases from the resident clinic, one of us assisted the resident with the rest of the operation but performed the assigned repair of the cul-de-sac himself. The mean age of the patients was 39.8 years (range 24-
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Fig 3. McCall-type culdeplasty method. Uterosacral and cardinal ligaments are sewn, suture is externalized to elevate posterior vagina, and cul-de-sac is obliterated. A, Initial purse-string suture externalized through vagina. B, Same suture but adnexal pedicles are used as well, because ovaries have been removed.



Fig 4. Closure of peritoneum only. Uterosacral and cardinal ligaments may be drawn to midline, but not intentionally. A, Initial purse-string peritoneal suture, untied. B, Final step, as suture is tied, to close peritoneum.



77 years). Mean parity was 2.15 (range 1-8). Twenty-four patients had previously undergone pelvic operations; these included cesarean delivery, adnexal surgery, uterine surgery, and bowel surgery. A primary diagnosis of symptomatic pelvic organ prolapse involving the posterior vaginal segment was the sole criterion for exclusion. The average age of the patients undergoing closure



with method 1 was 40.1 years, that for surgical technique 2 was 38.5 years, and that for technique 3 was 40.5 years. The distributions of patients among the 3 surgical techniques were similar for primary surgical indications, thus allowing us to compare the same types of surgical patients. The patients were seen at 6 weeks and 3, 12, 24, and 36
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months after the operation and were assessed for pelvic organ prolapse according to the definitions of the International Continence Society.11 At each follow-up visit pelvic examinations were performed by one of us, with or without a resident. Each patient was examined at rest and while performing a maximum Valsalva maneuver. The posterior superior vaginal segment was assessed with the bottom half of a Graves speculum placed into the vagina. Any prolapse of the posterior segment above the tip of the speculum to the vaginal apex was measured in centimeters, and its position above or below the hymen was also noted. The prolapse of this segment was then staged accordingly. Any other vaginal segment prolapse (anterior or superior) was measured and noted as well. To determine whether the method of repair had an effect on subsequent posterior superior vaginal aspect prolapse (enterocele or culdocele), a χ2 test of independence for status 3 years after the operation was conducted. A level of 0.0167 (0.05/3) was used to control the error rate for the tests comparing the McCall-type procedure with the peritoneal closure. A level of significance of 0.025 (0.05/2) was used to compare the Moschcowitz-type and the McCall-type closures; a level of 0.05 (0.05/1) was used to compare the Moschcowitz-type closure with the peritoneal closure. This adjustment on level of significance is known as the sequentially rejective Bonferroni correction. At each year of follow-up we added the number of patients with prolapse together (stages 1 and 2), and statistical analysis was conducted with the SAS Version 6.12 (SAS Institute, Inc, Cary, NC). Results All patients had well-supported vaginal segments with no posterior superior segment prolapse (stage 0) at 6 weeks and at 3 months after the operation. After 1, 2, and 3 years after the operation, however, several patients were found to have stage 1 or stage 2 prolapse (Table IV). At 3 years after the operation a significant difference among the 3 interventions existed, with the McCall-type method found to be superior in prophylaxis against enterocele formation (P = .004). Table IV demonstrates the degree of posterior superior vaginal segment prolapse according to surgical method at 3 years’ follow-up. After 3 years the McCall-type repair and peritoneal closure differed significantly (P = .001); at that time the peritoneal closure was significantly less effective than the McCall-type culdeplasty. The McCall-type closure was also superior to the Moschcowitz-type closure at 3 years (P = .012). The Moschcowitz-type closure and the peritoneal closure were both less effective than the McCall-type in preventing prolapse of the posterior superior vaginal segment. To date no patients with stage 1 prolapse have had symptoms. Eight of the 11 patients with stage 2 prolapse at 3 years have reported “a bulge.” None have undergone reoperation to date. Complications in the study included fever in 4 patients



Table IV. Stages of enteroceles for each method at 1 to 3 years’ follow-up Follow-up At 1 y Stage 0 Stage 1 Stage 2 At 2 y Stage 0 Stage 1 Stage 2 At 3 y Stage 0 Stage 1 Stage 2



Moschcowitztype



McCalltype



Peritoneum only



30 3 0



33 0 0



26 4 4



28 3 2



30 2 0



24 5 4



23 4 6



30 2* 0*



20 8 5



*At 3 years patients who underwent McCall-type procedures had a significantly lower incidence of prolapse (P = .004).



(1 with urinary tract infection and 3 without any cause found). Two patients sustained inadvertent cystotomies, which were repaired at the time of the operation. One patient returned for readmission 7 days after discharge with a vaginal cuff abscess. Two patients required postoperative blood transfusions. The average uterine weight was 154.2 g (range 60-1000 g). Comment The posterior superior vaginal segment is by far the most common location for an enterocele. These come through the posterior vaginal fornix and dissect between the posterior wall of the vagina and the anterior wall of the rectum.10 Iatrogenic enteroceles can be found in the same location but are due to a procedure that changes the normal vaginal axis and exposes the cul-de-sac to increased pressure. Much less common forms of enterocele exist, including the anterior and lateral enteroceles.3 These are most often found after a procedure has been performed that alters the axis of the vagina. In our Index Medicus and MEDLINE searches of the English language literature, no comparative studies with long term follow-up were found for the years 1900 through 1997. In pelvic reconstructive surgery, including anti-incontinence procedures, the goal is long-term restoration of structural and functional anatomy. If an enterocele forms after these corrective reconstructive procedures, the prolapse of the posterior superior segment causes traction with the entire vagina, which can eventually cause a functionally sound repair to break down and leave the patient with pelvic organ prolapse again. Further, because an enterocele is a true hernia there can be a risk of obstruction, incarceration, or, more rarely, vaginal evisceration of the bowel loops. There have been no long-term or short-term randomized studies comparing methods of prophylaxis against
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enterocele formation. The literature search revealed only observational studies and review articles of surgical techniques.2-8 Although various surgical repairs exist for treatment of and prophylaxis against enterocele,12 longterm follow-up has been lacking. Surgical results of all reported procedures emphasize the use of the uterosacral ligaments in any repair, dissection of the enterocele sac (if present), and a high purse-string suture with cul-desac obliteration. Our results in this randomized comparison show that the McCall-type technique is associated with the lowest prevalence of posterior superior segment prolapse at 3 years. Similar to the original McCall posterior culdeplasty, our McCall-type method obliterates the cul-de-sac of Douglas, suspends the posterior superior vagina and its fascial attachments to the uterosacral ligaments, brings these together in the midline, and leaves a normal vaginal length. In our opinion this technique for prophylaxis against enterocele formation should be the method of choice because strict attention is given to the vaginal apex and posterior superior segment suspension; complete obliteration of the cul-de-sac is accomplished through use of the uterosacral and cardinal ligaments. Vaginal hysterectomy often is an excellent opportunity to evaluate the vaginal vault and the cul-de-sac and take the necessary precautions to prevent or repair an enterocele. This reconstruction should be accomplished with attention to all the vaginal supportive structures (both ligamentous and fascial). The strengths of our study include random assignment of patients, senior surgeons supervising the residents through the entire operation and performing the compared techniques ourselves, follow-up by the same senior surgeons, and 3 years of follow-up. On the other hand, weaknesses of this study may be that follow-up was not blinded and that 3 years may not be long enough, although our results are promising. In addition, we could have had patients consented before random assignment to a surgical method, avoiding the risk of refusal. REFERENCES
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10. Harrison JE, McDonagh JE. Hernia of Douglas’ pouch and high rectocele. Am J Obstet Gynecol 1950;60:83-8. 11. Bump RC, Mattiasson A, Bo K, Brubaker LP, DeLancey JO, Klaiskov P, et al. The standardization of terminology of female pelvic organ prolapse and pelvic floor function. Am J Obstet Gynecol 1996;175:10-7. 12. Holley RL. Enterocele: a review. Obstet Gynecol Surv 1994;49:284-93.



Discussion DR JOHN A. ROCK, Atlanta, Georgia. I suspect every obstetrician-gynecologist at this meeting has performed a McCall-type culdeplasty. Thus there is familiarity with and interest in this technique. Why, then, have Cruikshank and Kovac chosen to study the McCall-type culdeplasty? I suspect that with the wave of interest in laparoscopic vaginal hysterectomy, less than adequate attention has been given to a support of the vaginal vault, such as where the uterosacral ligaments are passively brought to the midline when the purse-string suture is tied. The alternatives to McCall-type culdeplasty are often surgical compromises in which the vagina is left unsupported. In this study Cruikshank and Kovac chose to use the gold standard of research, the randomized clinical trial, to compare the McCall-type culdeplasty with alternative methods of cul-de-sac obliteration. The design, conduct, and analysis of randomized clinical trials are complex, and these trials are often difficult to perform. This study, I suspect, was just such an investigation. At the time of vaginal hysterectomy other procedures were performed. Four patients underwent posterior repairs. It should be noted that once posterior repair is performed there may also be neurologic impairment or disruption of the tissues, further disposing the patient toward high posterior segment recurrence. In addition 3 patients had sacrospinous ligament fixation performed concurrently with their total vaginal hysterectomy. The sacrospinous ligament fixation deviates the axis and in fact may contribute to prolapse of the anterior segment. Furthermore, the fact that these patients required the sacrospinous ligament fixation once again brings up the possibility that they already had acute detachment of the uterosacral cardinal complex attenuated to the point at which it would be predisposed toward enterocele formation more than in any other patients involved in the study. Finally, 10 patients underwent anti-incontinence procedures that were not specifically defined. It is well known that bladder neck repositioning procedures displace the anterior vault forward and open the cul-de-sac and the posterior segment to increased abdominal forces, thereby increasing the patient’s risk of rectocele and enterocele formation. Wiskind et al1 demonstrated this in a study in which the incidence of recurrent prolapse was as high as 27%. Thus inclusion of patients who underwent these procedures may have confounded the study results. Moreover, Cruikshank and Kovac do not mention other factors that might contribute to the formation of posthysterectomy enterocele, such as chronic constipation, obesity, and pulmonary disease. I have several questions regarding the study design
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and the conduct of this trial. (1) Was it possible to avoid pressuring or coaxing a patient to undergo operation with a particular technique when oral and written consents were obtained after the envelope was opened? (2) You described a Moschcowitz-type closure done vaginally in which the uterosacral cardinal complex was reefed along the peritoneum of the anterior and posterior culde-sac exiting the sutures anteriorly. This technique is thus similar to the modified McCall procedure, in which the suture also encompasses the uterosacral complex and the peritoneum. The only difference appears to be that the suture reefs in and out of the posterior vaginal vault. Should these 2 groups be combined? The number and types of suture materials used were not described, nor was the manner of placement for the sutures back toward the sacrum. (3) Sample size calculations and type I and II error protection were not specified for multiple treatment comparisons. Why was this information not included? (4) Most surgeons believe that culdeplasty, when properly performed, puts the ureters at risk. Our group and others check for ureteral patency after the procedure with intravenous administration of indigo-carmine dye. What measures did you use to document ureteral patency? One final note: Some would argue that the McCall culdeplasty should be called the New Orleans culdeplasty. It is generally appreciated that the technique was widely used in that city before McCall’s report in December 1957. REFERENCE



1. Wiskind AK, Creighton SM, Stanton SL. The incidence of genital prolapse after the Burch colposuspension. Am J Obstet Gynecol 1992;167:399-405.



DR ATEF H. MOAWAD, Chicago, Illinois. How did you justify inclusion of peritoneal closure as the third method? Most of us consider this method inadequate. DR HAROLD SCHULMAN, Veto Beach, Florida. I have been curious and disappointed by the lack of interest in and aggressiveness toward use of a patch for these problems. It seems that a patch would be an obvious solution, and I am curious why that research direction has not been followed. DR CRUIKSHANK (Closing). Dr Rock’s first question asked whether it was possible to avoid pressuring or coaxing the patient when the consent was signed after the envelope was opened. Dr Kovac and I are not pressuringtype people. So I would have to say no, we did not do any of that. Obviously, when you are a determined vaginal surgeon who has probably only made a single abdominal incision in the last 6 weeks, there is some pressure for a vaginal approach. I admit that, but we did not actively try to do such a thing. What we said to the patient, as I said today, was that signing the consent this way was among the weaknesses of the study; but we also said that all these procedures were accepted methods of closure of the vagina. To answer Dr Moawad’s question, although we know that peritoneal closure alone is inadequate, it is an accepted method to close the abdomen as long as the vagi-
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nal apex has been supported with the uterosacral and cardinal ligaments. Some authors say that you do not have to close the peritoneum. I disagree with that because I want to make sure that we do not elongate the peritoneal cavity, extending to the apex and allowing the bowel to pressure that area of the top of the vagina. In his second question, Dr Rock noted that the only difference between 2 of the closures appeared to be that in one the suture reefed in and outside of the posterior vaginal vault. Should these 2 groups, the Moschcowitz-type procedure and the McCall-type procedure, have been combined? Remember that the Moschcowitz-type procedure does nothing with support to the posterior superior vaginal segment. In the McCall-type procedure, however, by externalizing the suture and then internalizing it again, any redundancy, if you have not excised it, or just the posterior superior segment itself will be elevated. Most likely, through adhesive forces between the uterosacral and cardinal ligament there will be an elevation and a supportive power to that posterior superior segment. How close did we come toward the sacrum? Just recently we have started taking care of our enteroceles and vault prolapse or upper segment prolapse at the time of vaginal hysterectomy by getting as close to the origin of the uterosacral ligaments as possible, just posterior and medial to the ischial spines. How close to the ischial spines were these sutures? Probably not very close in this study. They were probably 3 cm distal to the ischial spine but attached to the uterosacral ligaments. Dr Rock also wondered how we ensured ureteral patency. We are in a teaching institution. Whether the operation is a total vaginal hysterectomy without anything else or the “blue plate special,” every patient undergoes indigo-carmine dye visualization and cystoscopy; most of our patients have suprapubic catheters placed under direct visualization as well. However, patency does not always mean ureteral integrity. It does at the time of the operation, but if you have kinked the ureters symptoms may show up later. As you know, the McCall-type culdeplasty carries a slightly higher incidence of ureteral kinking. This can also happen with the Moschcowitz-type procedure—if you put in too many circumferential sutures, you may get the ureters. With respect to Dr Schulman’s question on the patch, I assume that he is talking about a Mersilene (Ethicon, Cincinnati, Ohio) mesh fascial patch. We use either the cadaveric fascia or the Mersilene mesh at the time of hysterectomy if there is a vault prolapse. If somebody comes to us after undergoing several operations, we will use a patch attached to the top of the vagina and then to the sacrospinous ligament. We also use cadaveric fascia and meshes to reconstruct the hammock method of urethral support. This reconstructs the patient’s endopelvic fascia. What is nice about Mersilene mesh is that collagen type 1 or collagen A will actually grow back into that mesh, and you really cannot replace that in vivo with any medication.
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