The Surgical Technique of Vaginal Paravaginal Repair using Porcine Dermis Graft





Introduction:


The surgical repair of the anterior vaginal wall prolapse (aka cystocele) continues to remain one of the most difficult challenges in female pelvic floor reconstruction.  The recurrence rate after standard anterior colporrhaphy ranges from 20-40 %. (1) The high recurrence of the anterior wall prolapse is the driving force for the development of new surgical techniques and better long term solutions.    





Two recent randomized prospective studies on the efficacy of the anterior colporrhaphy reported a recurrence rate of greater than 40 %.  Weber in 2001 evaluated the efficacy of three different surgical techniques for anterior wall prolapse.  Weber’s objective cure rate for the standard anterior vaginal wall repair was 30%,  the ultralateral anterior wall repair was 42%, and the vaginal wall repair plus polygactin mesh overlay was 46%. (2)  Sand in 2001 reported an objective cure rate of 57% after standard anterior colporrhaphy in 80 women. (3)





Continued research in pelvic floor anatomy has created a better understanding of the paravaginal defect. White in 1909 first described paravaginal defects. (  )  Richardson has shown that the majority of the anterior compartment prolapse results from paravaginal defects (lateral detachments from the ATFP) rather than midline defects.(  )  Delancey suggests that the most common site of lateral detachment of the anterior wall occurs at the level of the ischial spines.( )  This new understanding of site specific paravaginal defects has lead to changes in the surgical techniques ranging from abdominal paravaginal repairs to vaginal paravaginal repairs to laparoscopic paravaginal repairs.   However, each of the routes of repair has its advantages and disadvantages.  The drawback for the abdominal paravaginal repair is that it requires a more invasive approach and a longer postoperative recovery.  The disadvantages to the vaginal and laparoscopic approaches are that both of these routes are technically more challenging and difficult.  Shull reports a 24% recurrent cystocele rate after vaginal and paravaginal repairs. (  )





Surgeons are investigating the use of synthetic mesh in cystocele repairs.  Some surgeons use absorbable polyglactin 910 mesh while others use permanent mesh such as Marlex mesh or polypropylene mesh.  (Webber, Sand, Julian) From Weber’s randomized trial of the anterior colporrhaphy that examined the use of polyglactine 910 mesh, she concluded that there is little benefit to the use of mesh to correct cystoceles.  The concerns of using a synthetic permanent mesh for the vaginal repair include a mesh erosion rate of 13% to 25%, overactive bladder of 28% to 56%, and dysparunia from 18 to 38% postoperatively. (Salvatore 2002, Cochchrane Database, Julian) Visco reported that the synthetic permanent mesh erosion rate or infection rate increased four-fold when mesh was introduced vaginally as compared to the abdominal route in pelvic floor reconstruction cases. ( )





Many companies are touting the use of biological grafts for the anterior compartment repairs.  There are many different techniques of graft augmentation in anterior compartment surgery.  A standard must be created to better establish the guidelines to proper placement of grafts.  





The objective is to describe our surgical technique for the transvaginal paravaginal repair for anterior wall prolapse.  We believe that the majority of anterior compartment defects are paravaginal defects and thereby require a bilateral paravaginal repair.  We use a biological graft as the primary layer of augmentation by anchoring the graft to the arcus tendineous fascia pelvis (ATFP) at four points to provide complete support of bilateral paravaginal defects.  





Surgical Technique:





Pre-operatively, all patients undergo a detailed history and physical exam to evaluate for all site specific pelvic floor defects.   In addition, multichannel urodynamics tests are performed to evaluate for urinary incontinence.  Patients are candidates for surgery if the anterior wall prolapse is a grade 2 or greater.  Additional concomitant surgical procedures are performed as indicated





The patient is placed in the dorsal lithotomy position.  The patient is prepped and drapped in the usual sterile fashion.  The anterior vaginal wall is injected with dilute pitressin for hemostasis.  A midline incision is made through the anterior wall starting from the vaginal apex to the urethrovesical junction.  The dissection is carefully performed to separate the vaginal epithelium from the underlying endopelvic connective tissue (vaginal muscularis (?)).  The dissection continues both bluntly and sharply into the space of Retzius to the arcus tendineous fascia pelvis (ATFP) at the level of the ischial spines.  





A Capio suture device (Boston Scientific, Natick, Massachusetts) is used to attach sutures to the ATFP at four points.  Our suture of choice is O-PDS. The first stitch is placed through the ATFP, 1 cm lateral to the ischial spines.  The second suture is placed through the distal portion of the ATF, close to the pubic bone. The same procedure is repeated on the opposite side so that a total of four Capio sutures are placed.  Beware of the obturator neurovascular bundle during the placement of the Capio sutures near the ischial spines, especially if the Capio sutures are placed too anterior.  





For our choice of grafts, we use a 4 x 7 piece of porcine dermis, Pelvicol.  We prefer the large size of mesh because this provides complete coverage of the bladder base.  The width of the graft should extend from one side of the ATFP to the other side, and the lenth of the graft should provide support from the level of the ischial spines to the level of the urethrovesical junction.  The mesh can be trimmed accordingly if too large.  Then the graft is laid into the anterior compartment, first tying the sutures at the level of the ischial spines to ensure that the graft lies down flat and even, with the corners of the mesh approximating the ATFP on each side.  Then the sutures at the distal portion of the ATFP are tied down.   The graft is also attached to the vaginal apex with delayed absorbable suture at two points to provide additional apical support.





Finally, we will place one to two interrupted absorbable sutures at each lateral side wall to secure the mesh in place to prevent possible future sliding lateral cystoceles.  The excessive vaginal epithelium is trimmed and the vaginal epithelium is closed in a running continuous fashion using absorbable suture.  





Discussion:


 


The focus of this article is to describe the surgical technique of the transvaginal paravaginal repair with graft augmentation for cystocele repair.  This technique is not used for treatment of stress urinary incontinence.  All other site specific pelvic floor defects (eg. apical and posterior defects) and symptomatic stress urinary incontinence are repaired concomitantly with additional site specific procedures. 





	The high risk of recurrence after a cystocele repair can result from various factors.  First, there could be poor quality of vaginal muscularis tissue or an inherent connective tissue weakness.  In other cases of severe grade III or IV cystoceles, there is no good, usable supportive tissue available for a midline plication.  Additional causes of recurrence result from incorrect suture placements, sutures pulling through the ATFP, or graft material failure.  





The weakness of the anterior colporrhaphy technique is that this procedure only corrects for a midline defect and potentially accentuate a weakness in the lateral fascia attachments that lead to a recurrence of paravaginal defects.  The weakness of the transvaginal paravaginal repair without graft augmentation is that the procedure only corrects for lateral defects and potentially accentuates a weakness in the midline fascial support that leads to recurrence of a midline cystocele defect.  The advantage of the transvaginal paravaginal repair with graft augmentation is that this procedure provides support for both lateral and midline defects at the same time. 





	Different surgical techniques with graft augmentation have been used for anterior wall prolapse repairs.  In the past, the grafts acted like “patches” and the graft were laid on top of a midline plication as an additional reinforcement layer.  This “patch” technique, however, was not attached to any supportive fascia.  We believe that the most important step in graft placement is the anchoring of the graft to supportive fascial tissue, specifically to the ATFP. We do not perform a standard anterior colporrhaphy before we place the graft, rather, the graft is used as the primary layer of support, anchoring the graft to the ATFP bilaterally at four corners.  A full size graft recreates and reestablishes support for the entire anterior vaginal wall.  The goal of this procedure is to completely rebuild and replace the fascia defect that exists.  It also must be noted that you must have concomitant good suspension of the apical compartment wall along with good suspension of the anterior wall compartment in order to have long lasting success. 





	There are many different types of grafts available for usage ranging from synthetic meshes (permanent versus absorbable mesh) to donor fascia (allografts versus xenografts) to autologous fascia.  Each type of graft has its own inherent advantages and disadvantages.   We prefer to avoid all types of synthetic meshes for pelvic floor reconstruction due to concerns of mesh erosion, rejection, and re-operation difficulties.  Julian reported a Marlex mesh erosion rate of 25%. ( ) But perhaps the same disadvantages can be said about the use of donor fascia.  The use of cadaveric fascia and donor fascia is controversial.  There are concerns that the cadaveric fascia does not provide good long term support secondary to autolysis by the recipient. (Brown)   


Perhaps the use of donor fascia, rather than a synthetic graft will decrease the risk of mesh erosion or perhaps the risk of autolysis of donor fascia is at the same rate as that of cadaveric fascia.  The use of xenografts grafts for pelvic floor reconstruction is still limited.  A small study on bovine pericardium grafts (Veritas) for anterior repairs have shown that the surgical sites were “well healed and well supported, with no extrusion, erosion, or early rejection seen.”( ) However, the limitation to this study is the small number of patients and the short term follow up.  There is currently no long term data that shows the efficacy of xenografts for the anterior repairs.   Overall, the data in the literature on the use of all types of grafts and meshes along with its complication rates for anterior compartment repair is small.    





Currently, the gold standard for anterior wall prolapse repair is the anterior colporrhaphy.  But more studies need to be done to better evaluate other surgical techniques for cystocele repairs.  Randomized trials of the anterior colporrhaphy versus paravaginal repair with and without grafts are necessary.  We are currently performing an ongoing study that will help us evaluate the efficacy and the safety of graft augmentation in anterior compartment repairs.  





Bibliography:


	


1) Morley GW, DeLancey JOL, Sacrospinous ligament fixation for eversion of the vagina. Am J Obstet Gynecol 1988; 158:872-81.





1) Shull BL, Capen CV, Riggs MW, Kuehl TJ. Preoperative and postoperative analysis of site-specific pelvic support defects in 81 women treated with sacrospinous ligament suspension and pelvic reconstruction. Am J Obstet Gynecol 1992;166:1764-71.





1) Graves EJ, Gillum BS. National hospital discharge survey: annual summary 1994. Vital Health Stat 13 1997;128:1-50.





1) Beck P, McCormick S. Treatment of urinary stress incontinence with anterior colporrhaphy. Obstet Gynecol 1982;59:269-74.





Shull BL, Benn SJ, Kuehl TJ. Surgical management of prolapse of the anterior vaginal segement: an analysis of support defects, operative morbidity, and anatomic outcome. Am J Obstet Gynecol 1994;171:1429-39. 





Maher C, Baessler K, Glazener CMA, Adams EJ, Hagen S. Surgical management of pelvic organ prolapse in women. The Cochrane Database of Systematic Reviews 2004, Issue 4. Art.No.:CD004014.pub2.DOI:10.1002/14651858.CD004014.pub.2.





Salvatore S, Soligo M, Meschia M, Luppino F, Piffarotte PVA. Prosthetic surgery for genital prolapse: functional review. Neurourology and Urodynamics 2002;21:296-7.





Sand PK, Koduri S, Lobel RW, Winkler HA, Tomezsko J, Culligan PJ et al. Prospective randomized trial of polyglactin 910 mesh to prevent recurrence of cystoceles and rectoceles. Am J Obstet Gynecol 2001;184(7):1357-64.





Weber AM, Walters MD, Piedmonte MR, Ballard LA. Anterior colporrhaphy: a randomized trial of three surgical techniques. Am J of Obstet Gynecol 2001;185:1299-306.





Visco AG, Weidner AC, Barber MD, Myers ER, Cundiff GW, Bump RC, Addison WA. Vaginal mesh erosion after abdominal sacral colpopexy. Am J Obstet Gynecol 2001;184:297-302.





Julian T. The efficacy of Marlex mesh in the repair of severe, recurrent vaginal prolapse of the anterior midvaginal wall. Am J Obstet Gynecol. 1996;175:1472-1475.  





Powell CR, Simsiman AJ, Menefee SA. Anterior vaginal wall hammock with fascia lata for the correction of stage 2 or greater anterior compartment relaxation. J of Urol 2004;171:264-267.





Safir MH, Gousse AE, Rovner ES, Ginsberg DA, Raz S. 4-Defect Repair of Grade 4 Cystocele. J of Urol 1999;161:587-594.





Nicita G. A New Operation for Genitourinary Prolpse. J of Urol 1998:160:741-745.  





Brown SL, Govier FE. Cadaceric versus autologous fascia lata for the pubovaginal sling: surgical outcome and patient satisfaction. J Urol 2000;164(5):1633-7.








EXTRA:


On going review of the success and the safety in these patients and subsequent patients is pending.  





  More investigations and studies are being performed in this area.





The problem with biological grafts is the cost (Sand) Very few studies have been published on the use of biological grafts for anterior vaginal wall repairs.  So little data can be concluded from the literature.





We believe that the placement of a “patch” graft after a midline plication of the bladder is not anatomically correct and more likely to fail.  


 


The anteroposterior dimensions of the mesh must completely cover the cystocele.





