
Mechanism of Action of
Transurethral Radiofrequency 
Energy Collagen Denaturation

TECHNOLOGY NOTE 1

The most common etiology resulting in female
stress urinary incontinence (SUI) is hypermobility
(referred to as bladder outlet or urethral 
hypermobility). Hypermobility refers to the 
rotational descent of the bladder neck and 

proximal urethra which occurs during
periods of increased intra-abdominal
pressure and which is a consequence
of pelvic floor weakening.1 As an 
isolated abnormality, hypermobility
alone does not produce urinary 
incontinence. Radiologic studies “in
both normal and stress-incontinent
patients [have] demonstrated that
opening (funneling) of the vesical neck
was the common denominator under-
lying stress incontinence, not urethral

hypermobility.”2 The “urethral lumen is literally
pulled open” during bladder neck and urethral
descent as a result of the “unequal movement of
the anterior and posterior walls of the vesical
neck and proximal urethra.”2 Thus, only when
hypermobility is accompanied by inappropriate
opening of the bladder neck and proximal urethra,
allowing urine to enter the proximal urethral
lumen, does urinary incontinence occur.1,2,3 

Understanding that SUI results from the 
combination of hypermobility and urethral 
opening, “the goal of stress incontinence 
surgery is to prevent opening of the urethra 
during increases in intra-abdominal pressure.”4

Thus while some procedures (such as bladder 
suspension) directly address hypermobility, 
others (such as mid-urethral slings) demonstrate
that “the cure of stress incontinence does 
not require the correction of proximal urethral
hypermobility.”5 In fact, studies have demon-
strated that following some SUI treatments,
“cured subjects demonstrating hypermobility
preoperatively continued to do so post-
operatively.”6 The success of these treatments
results from the prevention of inappropriate
proximal urethral opening during periods of 
rotational descent.

Transurethral radiofrequency energy (RF) 
collagen denaturation limits the inappropriate

opening of the bladder neck and proximal 
urethra during periods of descent in women with
SUI secondary to hypermobility. The non-surgical
treatment utilizes a transurethral device which
allows for the denaturation of microscopic, 
submucosal collagen targets. Thirty-six discrete,
microscopic sites distributed circumferentially
within the bladder neck and proximal urethral
submucosa undergo collagen denaturation in the
20 minute, outpatient procedure (which can be
performed in the physician’s office using local
plus oral anesthesia). Upon healing, the treatment
sites are completely confined to the submucosa
and measure approximately 200µ in diameter (in
the photograph of a porcine bladder neck, the
white circle surrounds a submucosal treatment
site 2 months following
collagen denaturation).
The treatment does not
affect the mucosa, nor
does it shrink or reduce
luminal caliber. Rather,
the functional effect of
microscopic RF collagen
denaturation is a reduc-
tion in the dynamic
compliance of treated 
tissue.7,8,9,10,11 Thus while normal micturition is
unaffected, inappropriate opening of the bladder
neck and proximal urethra during periods of 
elevated intra-abdominal pressure is limited,
resulting in a reduction in incontinence episodes
and severity, and a subsequent improvement in
patient quality of life.10,11 This mechanism of
action (reduction in dynamic compliance of 
treated tissue) is supported by the results of a
prospective, randomized, sham-controlled U.S.
clinical trial in which Valsalva leak point pressure
(VLPP) was measured prior to and 12 months 
following either microscopic RF collagen 
denaturation or “sham treatment” in blinded 
subjects.  VLPP “serves as a measure of urethral
function.”12 While mean VLPP at 12 months
dropped below pre-treatment level in women
with SUI who had undergone “sham treatment,”
mean VLPP increased in women who had 
undergone the RF treatment (p=0.02).13

n Microscopic RF collagen
denaturation at sites 
circumferentially placed
within the bladder 
neck and proximal 
urethral submucosa

n Reduces regional
dynamic compliance
without stricture or 
luminal narrowing

n Improves continence
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Non-surgical, transurethral RF collagen denatura-
tion improves or restores continence by limiting
the inappropriate opening of the bladder neck and
proximal urethra associated with hypermobility
during periods of increased intra-abdominal
pressure. The microscopic changes in submucosal
collagen do not alter luminal caliber and are
associated with a safety profile similar to that of
a brief bladder catheterization.14 The mechanism
of action of this treatment is a reduction in
dynamic compliance, and this therapeutic
approach has proven successful in the treatment
of several luminal disorders, including gastro-
esophageal reflux disease,9,15 fecal incontinence,7,8,16

and stress urinary incontinence.10,11,13,17
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