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Preface


The field of female pelvic medicine and reconstructive surgery has evolved since the early 1990s, melding specialists and techniques from urology with those from obstetrics and gynecology. This has provided comprehensive management of women with pelvic floor disorders, including urinary incontinence and lower urinary tract disorders, pelvic organ prolapse, and childbirth-related injuries. Although laparoscopic and robotic surgery have evolved to provide less invasive abdominal approaches, vaginal surgery remains a large component of the surgical treatment of such disorders. In fact, many of the conditions that are treated surgically are optimally handled via a vaginal approach.


Vaginal surgery requires a unique skill set and understanding of anatomy because it is approached through the vagina. We believe that it is essential that surgeons caring for women with pelvic floor and genitourinary disorders be skilled in vaginal surgery. This video atlas and text is designed to be a how-to guide for various vaginal procedures and techniques. Each chapter contains a description of the relevant anatomy for the procedures to be described, followed by a step-by-step description of the individual procedures, with an emphasis on special techniques and “surgical pearls” that we find to be useful. We fully realize that for many of the procedures described there are alternative vaginal (and nonvaginal) approaches. We have chosen to describe procedures and techniques that we commonly use and have evolved during more than 20 years of surgical practice. The anatomy and procedures are further described through the beautiful illustrations of Joe Chovan, as well as in more than 70 videos. Many of the videos are accompanied by case presentations.


We wanted to make certain that all major areas and types of vaginal surgery for the urologist caring for female pelvic floor disorders were covered. The book starts with a chapter on how to perform a focused physical exam on women with pelvic floor disorders. Many of the commonly seen conditions, as well as normal and abnormal anatomy, are demonstrated in video clips. The second chapter sets the stage for the rest of the book by describing the most common vaginal incisions and dissection techniques. Seven chapters are dedicated to the surgical treatment of pelvic organ prolapse, including chapters on anterior, apical, and posterior repairs, as well as hysterectomy for prolapse, colpocleisis, and the use of graft augmentation. The three chapters dedicated to female urethral surgery, including a chapter on various techniques of urethral reconstruction, provide a unique aspect to this atlas. Finally, there are chapters on anterior vaginal wall masses, vesicovaginal and urethrovaginal fistulae, and vaginal surgery complications.


It is our hope that this video atlas will serve as a useful supplement for urologists and female pelvic surgeons who are actively involved with the surgical treatment of female pelvic disorders. We thank Dr. Mickey Karram, the Female Pelvic Surgery Video Atlas series editor, for allowing us to produce this atlas and for his many contributions to this book.




Victor W. Nitti, MD







Nirit Rosenblum, MD







Benjamin M. Brucker, MD













1 How to Perform a Focused Pelvic Examination of a Woman With Pelvic Floor Dysfunction




Eva Fong, MD , Mickey Karram, MD , Victor W. Nitti, MD
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To view the videos discussed in this chapter, please go to expertconsult.com. To access your account, look for your activation instructions on the inside front cover of this book.




1-1 Principles and Highlights of the Pelvic Examination


1-2 Examples of a Variety of Cases of Advanced Prolapse


1-3 Focused Pelvic Examination (Example 1)


1-4 Focused Pelvic Examination (Example 2)


1-5 Focused Pelvic Examination (Example 3)


1-6 Focused Pelvic Examination (Example 4)








Nearly 24% of U.S. women are affected by one or more pelvic floor disorders (urinary incontinence, fecal incontinence, pelvic organ prolapse [POP]), and these disorders increase in frequency with age, affecting more than 40% of women aged 60 to 79 years and about 50% of women aged 80 years and older. According to the 2008 U.S. Census Bureau projections, the number of American women older than age 65 will more than double in the next 30 years to more than 44 million by 2040. Furthermore, Luber et al project that the demand for health care services related to pelvic floor disorders will increase at a rate twice that of the growth in this older population group.


Female pelvic floor dysfunction can be broadly categorized into five therapeutic areas:




1. Lower urinary tract symptoms (including incontinence, overactive bladder, and emptying problems)


2. Pelvic support defects (resulting in POP)


3. Defecatory dysfunction (including anal-fecal incontinence, constipation, outlet obstruction)


4. Sexual dysfunction (including dyspareunia, orgasmic dysfunction, and decreased libido)


5. Pelvic pain, which can originate from the bladder, the uterus, the vagina, or the lower gastrointestinal tract





Women commonly have more than one set of these symptoms, which makes evaluations more complex. History taking should be focused and should provide an understanding of the impact of the presenting symptom(s) on the patient’s quality of life.


All women with any of the aforementioned conditions should undergo a focused examination of the pelvic floor (Videos 1-1 and 1-2 [image: image]). The goal of the examination is to attempt to correlate the functional abnormality of which the patient complains with the anatomical abnormalities present on examination. It is also important to view the pelvis as a whole and not to focus on one specific area. For example, if a woman complains of stress incontinence, not only should the anterior vaginal compartment be examined, but also the entire pelvic floor should be checked for functional integrity and associated anatomical abnormalities. A systematic pelvic examination can be facilitated by dividing the pelvic floor into six specific anatomical areas:




1. Distal anterior vaginal wall


2. Proximal anterior vaginal wall


3. Vaginal apex or cervix


4. Distal posterior vaginal wall


5. Proximal posterior vaginal wall


6. Perineum and external anal sphincter





Assessment in each area should focus on level of support, sensation, and tone.


The physical examination begins with visual inspection of the vulva, external urethral meatus, perineum, and vaginal tissues. This inspection may identify specific abnormalities such as excoriation, atrophic vaginitis, urethral prolapse or caruncle, obvious prolapse beyond the hymen, or perineal scarring or bulging. A bimanual examination assesses for any pelvic, vaginal, bladder, or urethral masses or tenderness. If the patient still has her uterus, the bimanual examination should document the position and size of the uterus as well as the presence or absence of any palpable adnexal mass.






Assessment of Support and Stress Incontinence


A speculum examination is performed with the posterior blade of a Graves or bivalved speculum (split-speculum technique) in a systematic manner so that the anterior, apical, and posterior compartments of the vagina can be assessed. First the posterior vaginal wall is retracted and assessment is performed for anterior prolapse (cystocele), apical prolapse (prolapse of the cervix or vaginal cuff), and urethral masses (Fig. 1-1). Scarring from previous surgery and the extent of prolapse can be seen during straining (Fig. 1-2). The effect of straining on the external urethral meatus can also be seen. For inspection of the vaginal cuff and apex, two blades can be inserted individually, one anteriorly and one posteriorly, to assess the support of these structures and differentiate apical from anterior defects (Fig. 1-3). In cases in which there appears to be cervical or uterine descent, it is important to differentiate between cervical elongation and true uterine descent (Figs. 1-4 and 1-5).





[image: image]

Figure 1-1 Half of a bivalve speculum is used to displace the posterior vaginal wall to allow inspection of the anterior vaginal wall.







[image: image]

Figure 1-2 Inspection of the vaginal introitus in a patient with anterior vaginal wall prolapse at rest (A) and while straining (B).
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Figure 1-3 A, Bivalve speculum is used to inspect the cervix or vaginal cuff. B, Two halves of a bivalve speculum are used to inspect the vaginal apex.
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Figure 1-4 Uterine prolapse secondary to an elongated cervix.
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Figure 1-5 A, Complete uterine procidentia. Note that palpation of the cervix through the anterior and posterior vaginal wall confirms that this is a case of uterine prolapse, not an elongated cervix. B, Complete uterine procidentia with large vaginal ulcer.




After the support of the proximal anterior vagina and the apex is assessed, attention can be turned to the support of the distal anterior vagina, including the urethra. This assessment can be done first without retraction of the posterior vaginal wall and then again with retraction by a speculum. First, the position of the urethra at rest is noted. The patient is then asked to perform a Valsalva maneuver and/or cough so urethral mobility can be assessed. In a healthy nulliparous female the urethra should not move much, but in cases of compromised support (often seen after vaginal delivery) there may be a posterior rotational descent of the urethra (hypermobility). As the patient increases abdominal pressure, the examiner should also observe whether any leakage of urine occurs out the urethral meatus (stress incontinence). If so, then it is important to note whether the leakage is associated with hypermobility of the urethra. In cases of obvious hypermobility with stress loss, often no further assessment is needed. If there is little or no mobility, however, then further testing can be done to determine the degree of urethral hypermobility, if any (because this may affect treatment of stress incontinence). This is best assessed by a Q-Tip test. A sterile cotton swab is inserted in the urethra until the cotton tip is just inside the bladder. The end of the swab should be lubricated with sterile jelly. (Placing a sterile finger cot over the cotton tip has been shown to reduce discomfort.) Once the swab is in place, the resting angle of the urethra (compared with the horizontal) is noted. In a healthy nulliparous woman the angle is close to 0 degrees. The patient is then asked to bear down and the point of maximal urethral deflection from the horizontal is noted. The angle can be eyeballed or a protractor can be used for accuracy. An angle of 30 degrees or more is considered to indicate hypermobility (Fig. 1-6). We reserve the Q-Tip test for women with documented stress incontinence who do not have obvious urethral hypermobility and are considering surgical intervention as the presence and degree of mobility may affect the choice of procedure. If the patient has prolapse of any compartment, it should be reduced with a speculum, ring forceps, or sponge stick, and stress incontinence should be assessed by having the patient bear down and also cough. If the patient has no clinical stress urinary incontinence and no stress urinary incontinence on examination without prolapse reduction, but has it only with reduction, then it is known as occult or potential stress incontinence (Fig. 1-7).





[image: image]

Figure 1-6 The Q Tip test. As the patient bears down, the cotton swab moves and the angle of deflection can be measured (arrow). In this example, it is 30 degrees, indicating urethral hypermobility. Thirty degrees or more from baseline (which in this case is 0 degrees from the horizontal) is considered to signify hypermobility. The curved arrow indicates the deflection or movement of the cotton swab with abdominal straining.







[image: image]

Figure 1-7 Advanced prolapse (right) appropriately reduced to test for occult or potential stress incontinence (left).




Next the posterior vagina is examined—first proximally, then distally. The posterior speculum blade is rotated to retract the anterior vaginal wall, and the support of the posterior vaginal wall is assessed at rest and with straining. If proximal posterior prolapse is seen, it is important to differentiate between a high rectocele and an enterocele. This distinction can be aided by performing a simultaneous rectal and vaginal examination with the index finger in the rectum and the thumb in the vagina. In cases of enterocele, the small intestine can often be felt sliding between the two fingers. A rectal examination can also aid in the assessment of the distal posterior vagina and a more distal rectocele (Fig. 1-8). The vaginal caliber should always be assessed by placing two or three fingers in the vagina, because it is important to determine the size of the genital hiatus before any prolapse procedure is performed (Fig. 1-9).





[image: image]

Figure 1-8 Examination of posterior vaginal wall. Rectal finger notes distal rectocele.
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Figure 1-9 Gynecological pelvimetry. Two fingers are placed in the vaginal lumen to approximate the size of the genital hiatus.




In cases of POP, particularly when examination of the patient in lithotomy position does not reveal a prolapse of the size that would be expected based on the patent’s history, the examination should be repeated with the patient in the standing position. One of the patient’s feet can be placed on a step stool and the other on the floor. The patient’s legs are spread and the vagina and prolapse are examined at rest and with straining. The points of maximal anterior, apical, and posterior prolapse should be noted. Stress incontinence can also be assessed with the patient in the standing position with and without reduction.









Staging of Pelvic Organ Prolapse


A number of staging systems for POP have been developed, but two are most commonly used. The older of the two, the Baden-Walker Halfway System, is practical for use in everyday clinical practice (Table 1-1, Fig. 1-10). The more comprehensive Pelvic Organ Prolapse Quantification (POP-Q) system is currently recognized as the international standard for describing pelvic organ support. However, it has still not gained universal acceptance because many find it cumbersome and time consuming to apply. The POP-Q system is the most useful staging system for clinical research because it allows a quantification of multiple important measurable parameters (Fig. 1-11). Some have used an abbreviated POP-Q system for everyday practice. There are eight different points that should be measured (Tables 1-2 and 1-3). For an abbreviated version, some clinicians measure points Aa, Ba, C, Ap, and Bp (Fig. 1-12).




Table 1-1 Baden-Walker Halfway Staging System for pelvic organ prolapse


[image: image]
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Figure 1-10 Baden-Walker Halfway Staging System for pelvic organ prolapse.
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Figure 1-11 Pelvic Organ Prolapse Quantification (POP-Q) system for staging pelvic organ prolapse. Aa, Point A anterior; Ap, point A posterior; Ba, point B anterior; Bp, point B posterior; C, cervix or vaginal cuff; D, posterior fornix (if cervix is present); gh, genital hiatus; pb, perineal body; tvl, total vaginal length.




Table 1-2 Points of measurement in the Pelvic Organ Prolapse Quantification (POP-Q) system






	Point

	Description






	Aa (A anterior)

	A point located in the middle of the anterior vaginal wall 3 cm proximal to the urethral meatus. By definition the range of position of this point relative to the hymen is −3 to +3 cm.






	Ba (B anterior)

	A point that represents the most dependent or distal position of the upper portion of the anterior vaginal wall from the vaginal cuff or anterior vaginal fornix to point Aa.






	C

	A point that represents the most dependent or distal edge of the cervix or the leading edge of the vaginal cuff if the patient has undergone hysterectomy.






	Ap (A posterior)

	A point located in the middle of the posterior vaginal wall 3 cm proximal to the hymen. By definition the range of position of this point relative to the hymen is −3 to +3 cm.






	Bp (B posterior)

	A point that represents the most dependent or distal position of the upper portion of the posterior vaginal wall from the vaginal cuff or posterior vaginal fornix to point Ap.






	D

	A point that represents the location of the posterior fornix (pouch of Douglas). It is omitted if the patient has undergone hysterectomy.






	gh (genital hiatus)

	Measured from the middle of the external urethral meatus to the posterior midline hymen.






	pb (perineal body)

	Measured from the posterior margin of the genital hiatus to the middle of the anal opening.






	tvl (total vaginal length)

	The greatest depth of the vagina in centimeters when point C or D is reduced to its normal position.







Table 1-3 Staging of prolapse according to the Pelvic Organ Prolapse Quantification (POP-Q) system






	Stage

	Description






	0

	No descent of pelvic structures during straining. Points Aa, Ap, Ba, and Bp (see Table 1-2) are all at −3 cm.






	I

	The leading edge of the prolapse is more than 1 cm above the hymenal ring.






	II

	The leading edge of the prolapse is from 1 cm above to 1 cm below the hymen.






	III

	The leading edge of the prolapse extends more than 1 cm beyond the hymen, but less than the total vaginal length minus 2 cm.






	IV

	The leading edge of the prolapse protrudes more than the total vaginal length minus 2 cm.







Staging can also be subgrouped for individual points or compartments.





[image: image]

Figure 1-12 Anterior vaginal wall prolapse. Note that point Aa would be 3 cm proximal to the external urethral meatus, whereas point Ba would be the point representing the most dependent or distal position of the upper portion of the anterior vaginal wall from the vaginal cuff or anterior vaginal fornix to point Aa.











Examination of Pelvic Floor Muscles


Digital examination with two fingers is used to determine vaginal caliber and assess tone at rest and with muscle contraction. After resting tone is assessed, the patient is asked to contract the pelvic floor or tighten the vagina around the examiner’s fingers. From this it can be determined if the patient has the ability to appropriately isolate the pelvic floor muscles. If the patient is able to isolate them, the strength and endurance of the contraction should be subjectively quantified. If she is unable to isolate the muscles or is tightening the abdominal muscles or lifting the buttocks off the table, she would benefit from pelvic floor physical therapy. The levator muscles should also be palpated from the rectum to the pubic bone to look for areas of tenderness or tension.









Perineal, Anal Sphincter, and Rectal Examination


The perineum is assessed first by looking at its length. In cases of perineal body destruction the vaginal epithelium and anal sphincter are in close proximity (Fig. 1-13). The perineal body (strong fibromuscular tissue between the vagina and rectum) is assessed for integrity. This assessment is often aided by a digital rectal examination, which also helps to further identify the presence of a rectocele or posterior enterocele. While the examiner’s finger is in the anal canal, the patient is asked to contract the sphincter. The tone and integrity of the anal sphincter is assessed, and it should be palpable for the entire 360 degrees. Sometimes in cases of anal sphincter injury a decrease in muscle tone is appreciated and a gap can be felt anteriorly. During straining, perineal descent can also be assessed with the finger in the rectum.





[image: image]

Figure 1-13 Patient with complete perineal breakdown. Note that the posterior vaginal wall and anterior wall of the rectum are in direct proximity with no intervening sphincter or perineal muscles.











Focal Neurological Examination


A simple focal neurological examination can be conducted rapidly. The neurological examination begins by observing the patient’s gait and demeanor as the patient first enters the examination room. A slight limp or lack of coordination, an abnormal speech pattern, facial asymmetry, or other abnormalities may be subtle signs of a neurological condition. Sacral innervation (predominantly S2, S3, and S4) is evaluated by assessing anal sphincter tone and control, genital sensation, and the bulbocavernosus reflex. With the physician’s finger in the patient’s rectum, the patient is asked to squeeze as if in the middle of urinating and trying to stop. A lax or weakened anal sphincter or the inability to contract and relax voluntarily can be subtle signs of neurological damage, but some patients simply do not know or do not understand how to isolate these muscles, whereas others may be too embarrassed to comply with the instructions. Perineal and perianal sensation can be assessed by gently scratching the area with a blunt instrument like a cotton swab. Anal wink and bulbocavernosus reflexes can be checked when indicated. To assess anal wink, the examiner gently stimulates the perianal region with a cotton swab and observes contraction of the external anal sphincter. The bulbocavernosus reflex can be assessed by placing gentle pressure on the clitoris and then observing for contraction of the anal sphincter and perineal muscles. Alternatively, in patients with a Foley catheter in place, the reflex may be initiated by suddenly pulling the balloon of the catheter against the bladder neck. This reflex is not detectable in up to 30% of otherwise healthy women. In addition pedal and Achilles deep tendon reflexes may be checked with a reflex hammer when indicated.









Special Focal Examinations


Depending on the patient’s history and complaints, a more specific focal examination can be carried out on a particular part of the vagina or pelvis. For example, if a urethral or periurethral abnormality is suspected, careful and repeated palpation of the suburethral area of the anterior vaginal wall may be performed. Areas of consistent tenderness, a firm or cystic mass, and expression of discharge from a Skene gland may all confirm a diagnosis or lead to further testing. In cases of pelvic or vaginal pain, palpation of the vestibule with a cotton swab can help to diagnose vestibulitis.


In cases in which a fistula is suspected, the anterior vaginal wall and vaginal apex must be examined carefully. This is best accomplished initially with the bivalved speculum left intact so that the anterior and posterior vaginal walls can be retracted simultaneously. If a fistula is not immediately seen, then the bladder can be filled with saline or a methylene blue solution.





Case #1






[image: image] View Video 1-3



Video 1-3 demonstrates a focused pelvic examination of a woman with POP and lower urinary tract symptoms of frequency, urgency, and nocturia. The essentials of examining such a patient include a visual inspection of the vulva, perineum, and vaginal tissues and an assessment of the anterior, apical, and posterior vagina using the split-speculum technique.











Case #2






[image: image] View Video 1-4



Video 1-4 demonstrates a focused pelvic examination of a woman with POP, urinary frequency, urinary urgency, urgency incontinence, and defecatory dysfunction, including fecal incontinence. With retraction of the anterior vaginal wall a significant posterior compartment prolapse, likely rectocele and enterocele, is seen. The external anal sphincter is then inspected with the patient performing a Valsalva maneuver, and prolapse of the rectal mucosa is seen.











Case #3






[image: image] View Video 1-5



Video 1-5 demonstrates a focused pelvic examination of a woman with severe mixed urinary incontinence who also previously underwent anterior colporrhaphy. In this case a nonmobile anterior vaginal wall is seen. The Q-Tip test is also used to assess urethral mobility.











Case #4






[image: image] View Video 1-6



Video 1-6 demonstrates a focused pelvic examination of a woman with POP and difficulty voiding. Descent of the anterior segment at rest is noted. Significant apical prolapse is demonstrated using the split-speculum technique.
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2 Vaginal Incisions and Dissection
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2-1 Hydrodissection of the Vaginal Wall


2-2 Dissection of the Distal Anterior Vaginal Wall


2-3 Dissection of the Proximal Anterior Vaginal Wall


2-4 Inverted-U Anterior Vaginal Wall Incision


2-5 Vaginal Closure of Cystotomy


2-6 Dissection of the Distal Posterior Vaginal Wall


2-7 Dissection of the Proximal Posterior Vaginal Wall








An understanding of proper dissection planes and a thoughtful approach to the type and location of the surgical incision enhance the art of vaginal surgery. Establishing proper dissection planes helps to minimize blood loss and injury to adjacent structures. These planes may vary depending on whether the surgeon will interpose autologous or synthetic implant material or flaps. Incisions should be designed to provide maximal exposure to the area of interest while causing the least amount of trauma. In addition, the orientation of the incision is often important—for example, when one wants to close multiple suture lines in a nonoverlapping fashion (e.g., in fistula repair or urethral diverticulectomy) or provide minimal exposure of a synthetic implant to the suture line.


This chapter provides a brief description of the anatomy of the anterior and posterior vaginal walls as well as a description of several common incisions used in vaginal surgery. How best to identify appropriate dissection planes leading into a variety of avascular spaces in the pelvis is also discussed.






Anatomy of the Anterior and Posterior Vaginal Walls


The anterior and posterior vaginal walls have similar but slightly different features and composition. The vaginal wall consists of several layers. Most superficial is the vaginal epithelium, which comprises multilayered noncornified squamous epithelial cells and ranges in thickness from 0.15 to 0.3 mm. Beneath this is a stromal layer (lamina propria) composed mostly of collagen with some intermixed elastin. Beneath the stroma is a fibromuscular layer consisting of smooth muscle and collagen with some elastin. The total thickness of the vaginal wall is 2 to 3 mm. Between the vaginal wall and the underlying structures (i.e., bladder, rectum, cervix) and their supportive tissues is an adventitial layer, which varies in thickness and becomes more prominent as one moves laterally or cephalad toward the cervix. The adventitia contains discontinuous layers of collagen and elastin fibers as well as adipose tissue, nerve fibers, and blood vessels.


The vaginal wall is most densely connected to underlying structures at its most distal aspects. The distal anterior vaginal wall is firmly adherent to the posterior urethra. As one proceeds proximally, the vaginal wall is more easily separated from the bladder. Similarly, the vagina and rectum are densely fused in the distal one third of the vagina. Surgically there is no clear plane of dissection between the very distal vagina and the rectum. As one proceeds 3 to 4 cm proximally, as the adventitial layer becomes more prominent, the plane between the vagina and rectum becomes more easily identifiable.


As the dissection extends toward the proximal vagina or cervix, the preperitoneal space between the base of the bladder and anterior cul-de-sac or the anterior wall of the rectum and posterior cul-de-sac is encountered. Identifying these spaces greatly facilitates identification and entrance into an enterocele sac in patients with enterocele or apical prolapse.


The vagina is highly vascularized and becomes more so as one dissects laterally. Large venous plexus and sinuses account for this vascularity. Thus it is vital to attempt to dissect just below the fibromuscular layer when such a plane is identifiable. The lateral dissection anteriorly should extend to the inferior pubic ramus on each side and posteriorly to the pararectal gutter on each side.









Vaginal Dissection and Incisions






Hydrodissection


Some surgeons find that the dissection of the vaginal wall is enhanced by the use of hydrodissection or the injection of a liquid into the plane between the vaginal wall and the underlying structures (Video 2-1 [image: image]). This can be done with saline, a local anesthetic agent, a vasoconstrictive agent such as epinephrine or vasopressin (Pitressin), or a combination of the latter two. Ideally hydrodissection should create a plane in the potential space between the vaginal wall and the underlying structures. It should facilitate dissection in the relatively avascular surgical plane just under the fibromuscular layer of the vagina. The injection of a vasoconstricting agent can further minimize bleeding. A caveat regarding hydrodissection is that it can distort the anatomy, particularly when the injection is in the wrong plane. Even when the injection is placed properly, large collections of injected fluid or bleeding from the injection can sometimes make the dissection more difficult. There are some areas where hydrodissection is less desirable. For example, in the dissection of the posterior vaginal wall off of the rectovaginal septum, we have found that hydrodissection makes the torn septum difficult to define when a site-specific repair is being considered (see Chapter 7). Thus hydrodissection is a technique that is often useful but at times can alter anatomical landmarks of importance, and therefore its application is left to the discretion of the surgeon.









Anterior Vaginal Wall


The most common incision made in the anterior vaginal wall is the midline incision. This can be used to gain exposure to the urethra, bladder, and supportive structures like the periurethral and pubocervical fascia. Depending on the surgery to be performed, the length of the incision will vary from 1 cm to the entire length of the anterior vaginal wall.


As mentioned previously, the distal anterior vaginal wall is densely adherent to the urethra. Thus the separation of the vaginal wall off of the periurethral fascia requires careful dissection, and great care must be taken to stay in the proper plane. After the initial incision is made, the plane just beneath the vaginal wall is created with sharp dissection using Metzenbaum scissors. We prefer to use a spreading rather than a cutting technique (Video 2-2 [image: image]). If one stays just on top of the glistening surface of the periurethral fascia, there should be minimal bleeding. As one proceeds laterally, at the level of the urethra, the tips of the scissors should be pointed toward the inside of the vaginal wall. With force directed against the urethra and the tips of the scissors directed away from the urethra, the plane is usually easily established and dissection can proceed all the way to the endopelvic fascia or obturator internus muscle. Several consequences are associated with dissection in a plane that is too deep. First and most commonly, significant bleeding can be encountered, especially as dissection heads laterally, because large periurethral veins and sinuses can be encountered. Also, careless deep dissection can result in injury to the urethra, particularly in cases in which prior surgery has distorted the periurethral fascia. Finally, in some cases it is necessary to sharply perforate the endopelvic fascia and enter the retropubic space. If the dissection plane is too deep, a bladder injury is more likely to occur.


For more proximal incisions, the vaginal wall usually separates more effortlessly from the underlying pubocervical (perivesical) fascia and the bladder. In this case we prefer to grasp the edge of the vaginal wall with an Allis clamp after the incision is made. An index finger from the same hand that is holding the Allis clamp can be placed behind the vaginal epithelium and the vaginal wall can be sharply dissected by placing the tips of the Metzenbaum scissors toward the vaginal wall and applying inward pressure on the vaginal wall with the surgeon’s nondominant index finger. This is done mostly with a spreading maneuver, with attachments cut loose as the plane is established (Video 2-3 [image: image]). Here the plane of dissection can vary a bit. The most avascular plane is just below the fibromuscular plane of the vaginal wall, and this is the preferred plane when no synthetic or biological material is to be placed vaginally. When an implant will be used, the dissection plane can be deeper, with the adventitial layer kept with the vaginal wall (see Video 2-3 [image: image]). In many cases, when the proper plane is entered, the dissection can be done bluntly with a moist gauze pad on the finger.


Sometimes an inverted-U anterior vaginal wall incision is desired. This is done most commonly when urethral surgery is to be performed or when access to the urethra is needed. It allows excellent exposure of the entire urethra all the way to the bladder neck. The incision is usually made with the apex of the U at the level of the midurethra and the sides extending to just proximal to the bladder neck. (See Video 2-4 for a demonstration of the inverted-U incision.[image: image]) Countertraction from an Allis clamp placed near the apex of the incision is helpful. After the initial incision is made, lateral flaps are raised on each side using the technique described earlier for the distal midline incision. Here dissection is just on top of the periurethral fascia and is continued laterally toward the endopelvic fascia. When this step is completed, the proximally based U flap can be created. The distal end of the U is grasped with an Allis clamp and the index finger of the same hand that holds the Allis clamp is placed against the vaginal epithelium. The tips of the Metzenbaum scissors are placed toward the epithelium while pressure is exerted on the finger and the scissors are spread. The correct plane of dissection is the relatively avascular plane just beneath the fibromuscular layer of the vaginal wall. The dissection is usually continued until the bladder neck is exposed (it can be identified by palpating the balloon of a Foley catheter routinely inserted at the beginning of surgery). This should be a relatively avascular plane.


In certain circumstances (e.g., when excising a vaginal wall cyst during repair of a fistula or when performing a vaginal hysterectomy) one may elect to make a transverse, circular, or elliptical incision. These incisions are discussed in Chapters 5, 11, and 14; however, certain basic considerations apply, including whether hydrodissection will facilitate or hinder the establishment of appropriate dissection planes. In addition it is helpful to remember that for vaginal surgery, exposure is key, so lateral-medial and/or anterior-posterior flaps should be large enough to give optimal exposure to the area being operated on.


If the bladder is inadvertently entered during the dissection of the anterior vaginal wall, it should be repaired primarily. The surgeon should confirm that the ureteral orifices are not injured and care should be taken to avoid injury during the repair. We recommend a two-layer bladder closure. The first layer is a full-thickness running closure with 2-0 delayed absorbable suture. If the cystotomy is small, a single suture may be all that is necessary. A second layer with the same suture can be done as an interrupted Lembert closure of the seromuscular layer. (See Video 2-5 for a demonstration of closure of a cystotomy.[image: image]) The pubocervical fascia can be closed over the bladder as a third layer. A Foley catheter is left in place for 3 to 7 days depending on the size and location of the cystotomy. We strongly discourage the placement of synthetic mesh in the setting of a cystotomy.









Posterior Vaginal Wall


Most incisions in the posterior vaginal wall are midline or paramedian (e.g., for a relaxing incision when the introitus is narrow). For the perineum, a midline or V incision can be used to access the perineal body. The distal vaginal wall is densely adherent to the perineal body, levator muscles, and distal rectum. Because of this, sharp dissection is generally required, often with the need to cut with the scissors to establish a plane of dissection. (See Video 2-6 for a demonstration of distal posterior vaginal wall dissection. [image: image]) As one proceeds proximally, it is much easier to separate the vaginal wall from the rectum and the rectovaginal septum, and this can usually be done with a spreading motion or blunt dissection using a most gauze pad. (See Video 2-7 for a demonstration of proximal posterior vaginal wall dissection. [image: image]) That said, establishing an avascular plane of dissection is much more challenging on the posterior vagina than it is anteriorly. It is not unusual to stop the dissection to cauterize large veins. The lateral extent of the dissection is variable depending on the surgery. It is often necessary to extend the dissection out laterally to the levator fascia. When there has been prior posterior vaginal surgery, dissection of the posterior vaginal wall off the anterior wall of the rectum can be challenging. In such cases placing a finger of the nondominant hand in the rectum can facilitate dissection and help to avoid a rectal injury. Having an assistant surgeon apply countertraction to the vaginal wall and adjacent tissues is very helpful.


If the rectum is injured during the dissection, it can be closed in two layers. The mucosa is closed with a 3-0 delayed absorbable suture (polyglycolic acid suture).* This is followed by an imbricating suture closure of the seromuscular layer of the rectum. We strongly discourage the placement of synthetic mesh in the setting of a rectal injury.













* Delayed absorbable sutures made primarily from polyglycolic acid (PGA) are commonly used in lower urinary tract and genitourinary reconstructive surgery. We most commonly use polygalactin 10 (Vicryl) because it is available in sizes and with needles that are particularly useful for these types of surgery.










3 Pelvic Organ Prolapse


Introduction, Nonsurgical Management, and Planning of Surgical Repair
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Pelvic organ prolapse (POP) is a common condition affecting almost a quarter of the adult female population. However, the mere presence of prolapse of one or more organs or compartments does not necessarily mean that a problem or abnormality exists. As surgeons, we typically think in terms of normal and abnormal anatomy, considering “normal” to be a perfectly supported pelvis. However, various degrees of POP occur with aging, childbearing, and so on. POP may be totally asymptomatic or may create symptoms of prolapse such as heaviness or the feeling of tissue protrusion. These symptoms may or may not be associated with functional derangements, whether they be visceral or sexual. Our current understanding of the correlation between anatomical descent and functional derangements is very poor. Therefore, the decision to intervene surgically to correct POP should be based more on the presence or absence of outright symptoms of prolapse than on a functional derangement that is felt to be due to anatomical descent.


Historically, POP has been classified in terms of organs or structures; for example, cystocele, enterocele, rectocele, and uterine prolapse. Although these terms are descriptive, they are often not accurate in describing POP. In this book the discussion of POP is divided into chapters on anterior vaginal wall prolapse, posterior vaginal wall prolapse, and enterocele and apical prolapse. There is a separate chapter on vaginal hysterectomy for uterovaginal prolapse. Although each compartment is described separately, it is important to remember that most patients with POP have loss of support in more than one compartment. Consequently, the surgeon commonly must use techniques applicable to multiple compartments in repairing POP.






Epidemiology and Pathophysiology


POP is a common worldwide problem, but data are conflicting on whether differences in prevalence exist based on race and culture. Most reports suggest a higher incidence in white and Hispanic women than in black or Asian populations, but no good comparison studies exist.


The multifactorial etiology of POP makes the prevention of its occurrence difficult. Bump and Norton categorized risk factors for the development of POP as predisposing (genetics, race, gender), inciting (pregnancy, delivery, surgery, myopathy, neuropathy), promoting (obesity, smoking, chronic cough, constipation, repetitive occupational or recreational activities), and decompensating (aging, menopause, debilitation, and medications). Physiologically and anatomically, loss of the integrity and the support of the pelvic organs that causes herniation resulting in prolapse of the vaginal compartments singly or in combination.


Most women with POP have a combination of pelvic floor support defects affecting multiple compartments (anterior, apical, and posterior). Very commonly, anterior vaginal wall prolapse that is significant enough to require repair will be accompanied by apical or vault prolapse. In addition, many recurrences after POP repair may in part be due to failure to adequately address support of the vaginal apex during the original procedure.


The apical portion of the vagina is supported by sheetlike extensions of the endopelvic fascia that attach it to the pelvic sidewall and levator ani fascia, referred to as the paracolpium. The paracolpium provides two levels of support. Level I, or upper support, suspends the vagina, attaching it to the pelvic sidewall. Level II, or midvaginal support, which includes the pubocervical fascia, attaches the midvagina more directly to the pelvic walls, including the levator fascia and arcus tendineus fasciae pelvis. Damage to midlevel support usually results in anterior and posterior defects, whereas damage to upper-level support results in apical prolapse, including enterocele and/or vault or uterine prolapse (Fig. 3-1).





[image: image]

Figure 3-1 Level I (suspension) and level II (attachment) support of the vagina. In level I the paracolpium (uterosacral ligaments) suspends the vagina from the lateral pelvic walls. Fibers of level I extend both vertically and posteriorly toward the sacrum. In level II support the vagina is attached to the arcus tendineus fasciae pelvis and superior fascia of the levator ani by condensations of the levator fascia (e.g., endopelvic and pubocervical fascia). In level III support the vaginal wall is attached directly to adjacent structures without intervening paracolpium (i.e., urethra anteriorly, perineal body posteriorly, and levator ani muscles laterally).


(From DeLancey JOL. Anatomic aspects of vaginal eversion after hysterectomy. Am J Obstet Gynecol. 1992;166:1717.)












Diagnosis of Pelvic Organ Prolapse


Most prolapse is multicompartmental, and the support of one pelvic structure is dependent on the support of other structures. It is sometimes difficult to tell on physical examination exactly what organs are prolapsed. An enterocele may present as anterior prolapse (usually in conjunction with a cystocele), apical prolapse, posterior prolapse, or a combination, depending on where the break in support is located. It is important to ascertain whether the vaginal vault is prolapsed, because this will affect the type of repair performed. A detailed description of the physical examination and staging of POP is provided in Chapter 1. Briefly, the extent of prolapse is first evaluated with the patient in the lithotomy position. The presence of urethral mobility, stress incontinence, and anterior, apical, and posterior prolapse should be assessed. The patient should be instructed to cough and perform a Valsalva maneuver so the effect of increased abdominal pressure on the prolapse can be determined. The examiner should reduce the prolapse (manually or with a ring forceps, packing, or pessary) and then ask the patient to cough and perform a Valsalva maneuver to evaluate for occult stress incontinence. So that the full extent of the prolapse can be ascertained, the patient should also be examined while in the standing position with one foot elevated on a stool. The degree of prolapse of each compartment may be quantified using a variety of staging systems (see Chapter 1). Imaging studies, including cystography, defecography, ultrasonography, computed tomography, and magnetic resonance imaging, may also be used if necessary to help define pelvic anatomy.









Nonsurgical Management of Prolapse


Although the majority of treatment options for advanced POP (Pelvic Organ Prolapse Quantification [POP-Q] stages III and IV) are surgical, conservative therapies are available for those patients who are not appropriate surgical candidates or those who do not desire corrective surgery. The American College of Obstetricians and Gynecologists has released practice bulletins recommending a trial of pessary use before surgical management in patients with POP. Pessaries come in a range of shapes and sizes, and with a variety functional modifications (Fig. 3-2). Many patients find pessaries nonintrusive to use and simple to maintain. Some types of pessary, such as the ring or ring with support, can be managed independently if the patient’s daily functionality is adequate. Other pessaries, such as the cube, doughnut, and inflatable pessaries, require frequent visits to a health care provider to prevent vaginal ulceration and infection.





[image: image]

Figure 3-2 A variety of commercially available pessaries.




Pessaries may be used both for long-term management and for initial treatment and symptom trouble shooting. If a patient does not appear to have significant prolapse on examination, a ring pessary that elevates the vaginal tissue can be inserted as a trial to see whether it relieves the symptoms of pressure or bulging. In addition, placement of a pessary may elicit occult stress incontinence after reduction of the prolapse, which indicates the need for an antiincontinence procedure at the time of surgery.


Proper fitting is often a trial-and-error process, and the goal of sizing is to find a pessary large enough to remain in the vagina during daily activities, including straining and lifting, yet not so big as to be bothersome to the patient. Most patients, especially those with early-stage prolapse, can be treated successfully using a ring pessary with support. For patients with POP-Q stage III and IV prolapse, use of a ring is still a possibility, but a space-occupying pessary such as a Gellhorn may be more efficacious. Other types of pessaries such as a Gehrung pessary can be helpful in cases requiring predominantly cystocele or rectocele support. Regardless of the type of pessary used, patients should be examined at a minimum of every 3 months to evaluate for vaginal erosions or infection.


It is important to recognize that about 20% of women will be revealed to have occult stress incontinence after proper placement of a pessary due to restoration of a more normal vaginal axis. These patients may require use of an incontinence knob or a bulk-enhancing agent or even placement of a midurethral sling if the incontinence becomes bothersome.


In mild cases of prolapse, estrogen cream and the estrogen vaginal ring, with or without physical therapy, are also options. Estrogen cream is also used as adjunctive therapy to pessary use to prevent vaginal thinning and ulceration from the foreign body.









Planning of the Surgical Repair


Surgery is the only known way to reverse the structural damage that has allowed prolapse to develop. Once prolapse is present, spontaneous regression will not occur. If the prolapse significantly affects quality of life, surgery should be strongly considered. Preoperative preparation may include the administration of vaginal estrogen in patients with urogenital atrophy, when appropriate. Lower urinary tract symptoms and pelvic pressure associated with POP will improve with appropriate hormonal therapy; therefore, we recommend optimizing urogenital tissue health in all patients with POP. Estrogen replacement therapy has been shown to promote the maturation of atrophic vaginal epithelium and relieve the symptoms of urogenital atrophy. The major routes of administration of estrogen are the oral, transdermal, and vaginal routes. A typical regimen is 0.5 g of vaginal estrogen cream nightly for 4 to 6 weeks , followed by a maintenance dosage of 0.5 g two to three times per week thereafter. This dosing can be used even if the patient still has her uterus in place without significant concern of endometrial proliferation. The estrogen rings and tablets have standardized recommended regimens.


As previously mentioned, the goal of any pelvic reconstructive procedure should be to restore anatomy and maintain or restore visceral and sexual function if appropriate. For patients who wish to maintain a functional vagina, the goals of the reconstructive surgeon should be to provide durable apical support that results in maximal vaginal length and a vaginal axis that is not distorted. The normal vaginal axis sits on the levator plate. It is well known that the vagina is extremely sensitive to its position. Historically, procedures such as Burch colposuspension that antivert the vagina resulted in significant posterior vaginal wall defects secondary to rectoceles and enteroceles, whereas procedures such as sacrospinous suspension that may retrovert the vagina resulted in prolapse of the anterior vaginal wall in 20% to 40% of patients (Fig. 3-3). Prior pelvic surgery may also be a risk factor for subsequent POP depending on the indications. Women who have previously undergone a hysterectomy have been shown to be at higher risk of developing subsequent prolapse. The risk of persistent or recurrent compartment prolapse is 5.5 times higher in women whose primary indication for hysterectomy was prolapse. Similarly, Dallenbach et al showed that the risk that women undergoing hysterectomy would require subsequent prolapse surgery was 4.7 times higher in those whose initial hysterectomy was for prolapse and 8 times higher in those who had prolapse of POP-Q stage II or higher before hysterectomy.





[image: image]

Figure 3-3 Illustrations demonstrating how distortion of the vaginal axis after either Burch colposuspension or sacrospinous colpopexy can result in iatrogenic prolapse.
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