Biomechanical Mapping of the Female Pelvic Floor: Position Statement
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According to the American College of Obstetrics and Gynecology (ACOG) and American Urogynecologic
Society (AUGS) Practice Bulletin on Pelvic Organ Prolapse (POP), recurrence of POP is possible after any POP
surgery with anatomical failure as high as 25% [1] and the rates for the repeat surgery between 6% and 30% [2].
The Lancet’s large scale PROSPECT (Prolapse surgery: Pragmatic evaluation and randomized controlled trials)
in the UK conclusively demonstrated that over 80% of patients continued suffering from the POP symptoms
after the POP surgery and serious adverse effects were found in 10%-14% of patients in the first 2 years
following the POP surgical intervention [3]. Should surgeons be performing such pelvic floor surgeries which
do little to help and could have catastrophic effects on the quality of life? Is it really possible to successfully
restore a biomechanical integrity of the female pelvic floor in prolapse or incontinence surgeries without
knowledge of affected pelvic structures and their pliability to be cured or replaced? These questions affect an
estimated 50% of women in their life-times with about 300,000 POP surgeries completed each year in the US
only [4].
Recently, AUGS came to the understanding that mechanistic characterization of pelvic supportive structures is
number one among the five top priority research questions pertaining to pathophysiology and treatments of
pelvic organ prolapse (POP) [5]. AUGS found that (a) patient-reported outcomes for POP have not been well
studied or defined, and there are currently no patient-reported outcome tools for use in patients with POP; (b)
there is a need to understand how expulsive forces are applied and distributed within the female pelvic floor;
and (c) there is a need to understand the risks and benefits of POP treatments for specific patient subgroups so
treatments can be tailored and individualized to optimize outcomes.
For the past decade, our multidisciplinary team has been developing a new biomechanical approach and tools
for assessment of female pelvic floor structures and tissues in vivo [6]. The developed technology, Vaginal
Tactile Imager (VTI), allows biomechanical mapping of the soft tissue along the entire length of the anterior,
posterior, and lateral vaginal walls at rest, with manually applied deflection pressures and with muscle
contraction, muscle relaxation, and Valsalva maneuver. VTI allows a large body of measurements to evaluate
individual variations in tissue elasticity, support defects, as well as pelvic muscle function. Postulating that 1)
the female pelvic floor organs are suspended by ligaments against which muscles contract to open or close the
outlets and 2) damaged ligaments weaken the support and may reduce the force of muscle contraction, we
developed a new biomechanical paradigm to characterize multiple pelvic floor structures from VTI data [7]. We
have completed six clinical trials (feasibility, development and validation) to demonstrate VTI safety and
effectiveness [8-20]. The VTI has FDA clearance [21, 22] and a new emerging technology CPT procedure code
0487T for biomechanical mapping, transvaginal, with report [23]. In a common clinical case, a female patient
presents with complaints of increasing vaginal pressure, discomfort, backache, and bulging exacerbated by
lifting and straining. The physician performs transvaginal biomechanical mapping with the VTI probe to assess
her pelvic floor support status, tissue elasticity, and muscle function and uses the information to determine the
best course of treatment. Multiple (up to eight) tests are completed to collect comprehensive biomechanical data
for characterization of the vaginal and pelvic floor conditions. The recorded images are visualized in real time
on a display to provide feedback to an operator and are mapped to produce an examination report, in a form of a
computer file and hard-copy record, so that the physician can review and interpret the results, dictate a report,
and discuss the results with the patient. The clinical conditions where VTI could be used to optimize and
monitor treatment include: POP, stress urinary incontinence, tissue atrophy, and pelvic pain - because their
etiology includes changes of pelvic tissue biomechanical properties and functions. The proposed VTI approach
may also help further differentiate the types of pelvic floor conditions, their underlying severity, and understand
how to individually tailor treatments for each patient in a most effective manner [7].
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