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Introital and transvaginal ultrasound as the main tool in the
assessment of urogenital and pelvic floor dysfunction: an
imaging panel and practical approach
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ABSTRACT

This article reviews the different applications of ultra-
sound in benign urogynecological diseases. The findings
presented here were obtained by introital and transvagi-
nal ultrasound, both of which can be performed with the
same equipment (5–7-MHz sector transducer, emission
angle of at least 90◦; for introital sonography, the trans-
ducer is placed over the external urethral orifice with the
transducer axis corresponding to the body axis). Female
voiding dysfunction, including urge symptoms, recur-
rent urinary tract infections and urinary incontinence,
may occur secondary to morphological and topograph-
ical changes of the urogenital organs. Findings such as
urethral diverticula, periurethral masses, funneling of the
urethra and distension cystoceles are identified by introital
ultrasound. Transvaginal ultrasound enables the detec-
tion of pathologies of the bladder and uterus including its
appendages. Ultrasound as part of the diagnostic work-up
of stress urinary incontinence and genitourinary prolapse
allows for the morphological and dynamic assessment of
the lower urinary tract. It is possible, for example, to clas-
sify sonographically identified changes of the endopelvic
fascia as lateral (distraction cystocele, funneling of the
urethra) and central (pulsation cystocele) defects as well
as to determine the reactivity of the pelvic floor muscles.
Ultrasound has replaced radiography in yielding infor-
mation on the abnormal morphology of the urogenital
organs, which should be taken into account in planning
the treatment of urogynecological conditions. Copyright
 2003 ISUOG. Published by John Wiley & Sons, Ltd.

INTRODUCTION

Different techniques of ultrasound examination are avail-
able for the assessment of the lower urinary tract in
females1. Among them, intraurethral2, Doppler3, and
three-dimensional4–7 ultrasound have so far been used
only within the framework of scientific investigations,
due to the complex equipment required to perform these
examinations and due to as yet unanswered questions
regarding the interpretation of the findings. For similar
reasons, and with some exceptions (intact virgin), tran-
srectal ultrasound has likewise not gained ground as an
imaging modality for assessing the urogenital organs.
As a result, proctologists and urogynecologists alike are
striving to establish transrectal ultrasound as part of the
diagnostic work-up in anal incontinence, but their endeav-
ors are limited by the ongoing discussion of the clinical
significance of findings8 and the fact that 360◦ endoanal
ultrasound probes are not yet widely available. Finally,
perineal and introital sonography have both become
routine diagnostic techniques for assessing stress uri-
nary incontinence and genitourinary prolapse9–11. Many
female patients seen in outpatient clinics present not only
with stress urinary incontinence and genitourinary pro-
lapse, but also with voiding problems and recurrent uri-
nary tract infections. Abdominal ultrasound is frequently
used in these conditions, while transvaginal ultrasound
is rarely applied. The aim of this review is to highlight
the important role played by introital and transvaginal
ultrasound in lower urinary tract dysfunction.

EXAMINATION TECHNIQUE

The images presented here were obtained by introital
and vaginal ultrasound, both of which can be performed
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with the same equipment (Cheetah 2003, B-K Medical,
Berlin, Germany): a 5–7.5-MHz sector transducer, with
an emission angle of at least 90◦; for introital sonography,
the transducer is placed over the external urethral orifice
with the transducer axis corresponding to the body axis
(Figure 1a). The evaluation should be performed with low
pressure: just sufficient to obtain an image with good reso-
lution. If excessive pressure is exerted with the transducer,
the bladder neck will be displaced. Ultrasound assessment
of the bladder and urethra starts in the midsagittal plane.
From this position, the transducer can be moved to the
left or to the right for additional assessment of the peri-
urethral tissue. The height H (distance between bladder
neck and line through the lower edge of the pubic symph-
ysis, Figure 1b) and the posterior urethrovesical angle β

(angle between urethral axis and bladder floor, Figure 1c)
are determined at rest and during contraction, coughing,
and pressing12. Changes in these parameters during con-
traction and pressing and in particular visual real-time
ultrasound assessment serve to evaluate the reactivity of
the pelvic floor muscles and the adequacy of the connec-
tive tissue supportive structures of the urogenital organs.
The examination is ideally performed in the semireclin-
ing position because the patient cannot press adequately
when she is lying, while proper positioning of the trans-
ducer is impaired with the patient standing. There are no
significant differences in the dynamic assessment of the
bladder neck between the semireclining and the standing
positions9. For the examination it is recommended that
the bladder filling volume is 300 mL12,13. For routine
clinical examinations it is sufficient if the patient does not
void her bladder before the ultrasound examination, while
in scientific investigations, ultrasound must be performed
with standardized bladder filling. With a maximally filled
bladder as opposed to an empty bladder, prolapse is less
pronounced during pressing while urethral funneling is
demonstrated more frequently14. Another issue to be dis-
cussed is the illustration of ultrasound images. Schaer
et al.12 recommended showing superior structures above,
inferior structures below, anterior structures on the right,
and posterior structures on the left. For cases in which
vaginal ultrasound depicts anterior structures on the left,
the images may still be presented as recommended in

order to avoid confusion. Upside down presentation (e.g.
Dietz et al.15) should be avoided whenever allowed by the
technical equipment available.

NORMAL FINDINGS

In women without stress urinary incontinence and
prolapse, the posterior urethrovesical angle is 96.8◦ at rest
and 108.1◦ during pressing, with a distance H between the
bladder neck and lower edge of the pubic symphysis of
20.6 mm and 14.0 mm, respectively. Funneling of the
urethra (vesiculation of the proximal urethra) is not
present and there are no significant age-related changes in
the above normal values9. The anterior and posterior
urethral walls are delineated against the periurethral
tissue as an uninterrupted line of lower echogenicity.
The morphological layers of the urethra cannot be
distinguished in the midsagittal plane due to artifacts.
In most cases the mucosa and submucosa are uniformly
depicted as a hypoechoic structure and may mimic an
open lumen.

PATHOLOGICAL FINDINGS

Sonographic findings of the urogenital organs in cases
of recurrent urinary tract infections, and voiding
problems

Sonographic changes of the urethra

Funneling (vesiculation) of the proximal urethra
(Figure 2a) during coughing is a typical finding in stress
urinary incontinence due to the permanent voiding posi-
tion of the bladder neck. This may also account for the
urge component in mixed urge and stress incontinence.
Voiding dysfunction, recurrent urinary tract infections,
and dyspareunia may be associated with urethral diver-
ticula (Figure 2b). Gynecological examination and ure-
throcystoscopy often fail to yield any abnormal findings.
In cases where ultrasound fails to demonstrate the neck
of a diverticulum, further assessment by double-balloon
urethrography has high sensitivity and specificity16. Iatro-
genic retropubic scarring of the urethra (Figure 2c) due to
overcorrection following abdominal colposuspension can

Figure 1 Schematic representation (a) and introital ultrasound images (b, c) of the pubic symphysis (S), urethra and bladder (B) in the
midsagittal plane, with the woman at rest, showing: (b) distance H (arrow) between the lower edge of the symphysis and the bladder neck
and (c) posterior urethrovesical angle (β) between the urethral axis and the bladder floor.

Copyright  2003 ISUOG. Published by John Wiley & Sons, Ltd. Ultrasound Obstet Gynecol 2003; 22: 205–213.
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Figure 2 Introital ultrasound images in the midsagittal plane showing sonomorphological changes of the urethra. (a) Funneling of the
proximal urethra (arrows) during the Valsalva maneuver. (b) Suburethral diverticulum (D) with neck (arrow) arising from the posterior wall
of the urethra (U). (c) From a woman with a disturbed bladder voiding after abdominal colposuspension; there is retropubic scarring of the
urethra and bladder resulting in overcorrection (acute retrovesical angle indicated by dotted line). B, bladder; S, pubic symphysis.

Figure 3 Introital ultrasound images in the midsagittal plane showing sonomorphological changes in periurethral tissue: (a) suburethral cyst
(arrows), (b) suburethral mass not communicating with the urethral lumen, and (c) preurethral mass not communicating with the urethral
lumen. B, bladder; M, fibroid; S, pubic symphysis; U, urethra.

lead to incomplete emptying with high post-void residual
volume, and overflow incontinence.

Sonographic changes in periurethral tissue

Most periurethral tumors are diagnosed by ultrasound
either as anechoic cysts (Figure 3a; e.g. Gartner duct
cysts, inflamed Skene ducts, inclusion cysts) or solid,
echodense masses (Figure 3b; e.g. fibroids). Such tumors
are detected during routine gynecological examination
even before causing symptoms. A foreign body sensation
and problems during intercourse often precede lower uri-
nary tract symptoms. Preurethral tumors (Figure 3c), on
the other hand, are difficult to detect clinically and by
conventional investigations. Urethrocystoscopy and other
imaging modalities (including lateral cystogram, micturi-
tion cystourethrogram and double-balloon cystogram) do
not yield more diagnostic information than does ultra-
sound examination.

Sonographic changes in the bladder

In patients with voiding disorders, urodynamic studies
form an important part of the investigation to assess
the exact nature of the dysfunction. Bladder wall
thickening above 5 mm (Figure 4a) in a patient with the
clinical diagnosis of an overactive bladder improves the

diagnostic predictive value and makes it more likely that
detrusor instability will be demonstrated by urodynamic
testing17. Sonographic demonstration of involuntary
detrusor contraction (Figure 4b) with passage of urine
is likewise more of an accidental finding that requires
tonometric confirmation. Intravesical foreign bodies, such
as suture material in patients who have undergone
colposuspension, bladder stones, or ‘forgotten’ ureteral
splints (Figure 4c), can cause urinary tract infection.
Such foreign bodies are depicted by vaginal ultrasound
and can be confirmed by cystoscopy. When distension
cystoceles are present, sonographic abnormalities of the
posterior bladder wall are often due to a prominent
interureteric ridge (Figure 5a). Cystoceles (Figure 5a)
and diverticula (Figure 5b) may lead to incomplete
bladder voiding and accompanying voiding symptoms.
Transvaginal sonographic examination of the bladder
wall performed with a full bladder is not very time-
consuming and yields information of pathological changes
such as tumors and wall edema (Figure 5c), although
it does not entirely replace further diagnostic work-up
with endoscopy, cytology or histology. Yet transvaginal
ultrasound appears to be better than are computed
tomography, magnetic resonance imaging and cystoscopy
in assessing possible infiltration of the bladder wall by
cervical cancer18.

Copyright  2003 ISUOG. Published by John Wiley & Sons, Ltd. Ultrasound Obstet Gynecol 2003; 22: 205–213.
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Figure 4 Introital ultrasound images in the midsagittal plane in women with urgency (a), urge urinary incontinence (b), and recurrent
urinary tract infections (c). (a) Thickening of the bladder wall above 5 mm (arrows). (b) Distension of the urethra during involuntary
detrusor contraction in a patient with proven motor urge urinary incontinence. The bladder neck configuration (arrow) is typical of
detrusor-sphincter dyssynergia (protrusion of the posterior wall of the bladder neck through contraction of the trigonal sphincter muscle as a
sign of detrusor-sphincter dyssynergia). (c) Vaginal ultrasound depiction of the vesical end of an internal splint (arrows). Because the patient
changed her physician, an internal splint inserted during a hysterectomy was inadvertently left in place for a whole year. A planned
cystoscopy was repeatedly postponed due to permanent urinary tract infections. Definitive proof by cystoscopy. B, bladder; S, pubic
symphysis; U, urethra.

Figure 5 Introital (a) and vaginal (b, c) ultrasound images in the midsagittal plane showing sonomorphological changes of the bladder wall.
(a) Distension cystocele (C; collapsed cystocele) due to a central fascial defect of the anterior compartment, level II; fixed urethra (dotted
line) after abdominal colposuspension; prominent interureteric ridge (arrow). (b) Bladder diverticula (D). (c) Bullous edema (arrows) of the
posterior bladder wall. B, bladder; S, pubic symphysis.

Figure 6 Transvaginal ultrasound images in women with urogynecological problems. (a) Subserous anterior wall fibroid (F) with impression
of the posterior bladder wall, which caused urgency symptoms and pollakiuria. (b) Intrauterine device (arrows), presumably the cause of
recurrent lower urinary tract infections by chlamydia. (c) Polycystic (arrows) ovary which caused disturbed bladder voiding (Fowler’s
syndrome). B, bladder; Ut, uterus.

Sonomorphological and topographic changes of the
genital organs

Displacement of the uterus may be associated with voiding
problems due to significant residual urine in the bladder.
Retroversion of the uterus, especially in pregnancy, may

lead to obstruction of the bladder neck as a result of
anterior displacement of the cervix.

Uterine leiomyomas may cause voiding symptoms
if subserosal tumors are located in the anterior wall
(Figure 6a). An intrauterine device (Figure 6b) as the
cause of recurrent lower urinary tract infection has to

Copyright  2003 ISUOG. Published by John Wiley & Sons, Ltd. Ultrasound Obstet Gynecol 2003; 22: 205–213.
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be regarded as an exclusion diagnosis. The authors have
seen two cases in which the symptoms subsided after
removal of the intrauterine device. In one of these patients,
chlamydia was isolated from the intrauterine device and
presumably had caused the symptoms. Polycystic ovaries
(Figure 6c) have likewise been observed to be associated
with disturbed bladder voiding19. Since the mechanisms
involved in micturition are very complex, one may only
conjecture that disturbed micturition in this syndrome is
caused by estrogen deficiency.

Sonographic findings in cases of stress urinary
incontinence and genitourinary prolapse

Preoperative introital and perineal ultrasound performed
prior to surgical treatment of stress urinary incontinence
and genitourinary prolapse will yield information on the
reactivity of the pelvic floor muscles and the location of
fascial defects (Table 1).

Sonographic evaluation of the reactivity of the pelvic
floor muscles

The reactivity of the pelvic floor is assessed by determining
the height of the bladder neck relative to the line through
the lower edge of the pubic symphysis (Figure 7a) at

Table 1 Sonographic findings of the urogenital organs in
urogynecological diseases

Urogynecological disease Sonographic findings

Recurrent lower urinary
tract infections

Urethral and bladder diverticula
Post-voiding residual volume
caused by overcorrection

Post-voiding residual volume caused
by distension cystocele

Intravesical foreign bodies (splints,
suture materials, stones)

Intrauterine device
Urgency and frequency Urethra and bladder diverticula

Periurethral masses
Bladder wall masses
Intravesical foreign bodies (splints,

sutures, stones)
Fibroids of the anterior uterine wall
Funneling of the upper urethra

Dysuria and dyspareunia Diverticula of the urethra
Periurethral masses
Intrauterine device

Urge incontinence Thickening of the bladder wall (over
5 mm)

Disturbed bladder voiding Post-voiding residual volume caused
by overcorrection

Polycystic ovary
Retroverted uterus in pregnancy

Stress urinary incontinence Funneling of the upper urethra
Hypermobility of the urethra
Distraction cystocele
Fixed (rigid) urethra
No pelvic floor reactivity

Genitourinary prolapse Distension and/or distraction
cystocele

No pelvic floor reactivity

rest and during maximum contraction of the pelvic
floor muscles (Figure 7b). An increase in the distance
between the bladder neck and the lower edge of the pubic
symphysis resulting from anterocranial displacement of
the former indicates reactivity of the pelvic floor, which
allows quantification of levator activity and provides
visual feedback15,20.

Sonographic evaluation of the endopelvic fascia

The lowering of the urethra and bladder (Figure 7c)
during the Valsalva maneuver is due to the elasticity
of the endopelvic fascia and the relaxation of the
pelvic floor muscle. It is a normal physiological reaction
in normal women. In women with stress urinary
incontinence, ultrasound during coughing frequently
shows hypermobility of the urethra (Figure 8c) or
funneling of the proximal urethra (Figures 2a and 8a)
as an expression of connective tissue laxity. Neither
of these findings correlates with the severity of stress
urinary incontinence. In genitourinary prolapse with or
without stress urinary incontinence, ultrasound will show
whether lateral (Figure 8a) or central (Figure 8b) defects
of the endopelvic fascia are present. Severe prolapse
is frequently associated with combined lateral and
central fascial defects with ultrasound demonstrating a
combined prolapse of the urethra and bladder (Figure 8c).
Immobility of the urethra during pressing (‘rigid urethra’)
is seen in patients having undergone prior incontinence or
prolapse surgery. If additional distension of the urethral
lumen occurs during the Valsalva maneuver, the diagnosis
of stress urinary incontinence is confirmed in most cases
by the urodynamic demonstration of hypotonic urethra
(urethral closure pressure at rest < 20 cm H2O).

Sonographic findings after incontinence and prolapse
surgery

The sonographic determination of residual urine for
exclusion of disturbed bladder emptying (residual urine
between 50 and 100 mL, borderline; ≥ 100 mL, patholog-
ical) has become an indispensable part of postoperative
follow-up. After wound healing has occurred, compar-
ative dynamic studies will show whether stabilization
and restitution of the bladder neck topography has been
achieved. The most important indication of postoperative
stabilization of the endopelvic fascia is absence of urethral
funneling. If prolapse and incontinence surgery involves
tissue replacement, the latter can be demonstrated topo-
graphically and functionally. It is possible, for instance,
to determine the morphological integrity of prolene tape
(Figure 9a) inserted for tension-free vaginal tape (TVT)
plasty at the level of the middle urethra. Misplacement of
the tape at the level of the bladder neck in a patient with
recurrent stress urinary incontinence and de novo urgency
after surgery is illustrated in Figure 9b. Figure 9c shows
transvesical TVT placement (confirmed by cystoscopy)
in a patient with postoperative recurrent urinary tract
infection and dyspareunia.

Copyright  2003 ISUOG. Published by John Wiley & Sons, Ltd. Ultrasound Obstet Gynecol 2003; 22: 205–213.
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Figure 7 Introital ultrasound images in the midsagittal plane from dynamic assessment of the bladder neck, with the urethra indicated by a
dotted line. (a) At rest; arrow shows position of the bladder neck directly above the line through the lower edge of the symphysis pubis.
(b) During contraction; good elevation of the urethra and bladder neck indicating intact reactivity of pelvic floor muscles (H �). (c) During
pressing; rotational descent of the urethra and bladder with lowering of the bladder neck below the lower edge of the symphysis. B, bladder;
S, pubic symphysis.

Figure 8 Introital ultrasound images in the midsagittal plane in women with stress urinary incontinence (a), prolapse (b) and urinary
incontinence and prolapse (c). (a) Distraction cystocele with funneling of the upper urethra (arrows) during Valsalva maneuver, with
retrovesical angle c. 180◦. (b) Distension cystocele (C) due to central fascial defect, with urethra indicated (dotted line). (c) Combined
distension and distraction cystocele with funneling of the upper urethra (arrow), with urethra indicated (dotted line). B, bladder; S,
pubic symphysis.

Figure 9 Introital ultrasound images in the midsagittal plane (a, b) and vaginal ultrasound images (c) following TVT-plasty, showing
position of prolene tape (arrows). (a) Prolene tape in the proper position, suburethrally at the level of the middle urethra. (b) Prolene tape at
the level of the bladder neck in a patient with persisting stress urinary incontinence and urgency after surgery. (c) Prolene tape in the bladder
of a patient with recurrent urinary tract infection, hematuria, and dysuria after surgery. B, bladder; S, pubic symphysis.

Sonographic findings in postoperative disturbed
bladder voiding, newly occurring urgency, and
recurrent lower urinary tract infections

Retropubic hematomas are shown by ultrasound and can
be ruled out in postoperative patients with impaired mic-
turition and fever. Patients with postoperative voiding

problems, de novo urgency or recurrent urinary tract
infections can be assessed by demonstration of possible
causes such as overcorrection (Figure 2c) or presence of
intravesical suture material (Figure 10). Both introital and
transvaginal ultrasound examinations are useful for this
purpose.

Copyright  2003 ISUOG. Published by John Wiley & Sons, Ltd. Ultrasound Obstet Gynecol 2003; 22: 205–213.
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Figure 10 Introital ultrasound images in midsagittal (a) and transversely angulated (b) planes and cystoscopy image (c) in a patient after
Burch colposuspension with postoperative urgency symptoms and recurrent urinary tract infections. (a) An echodense structure (arrow) in
the bladder. (b) Depiction of the same intravesical echodense structure (arrows), suspicious of suture material. (c) Cystoscopy confirmed the
ultrasound finding, showing an intravesical Ethibond thread (arrow). B, bladder; BW, bladder wall; S, pubic symphysis; U, urethra.

REVIEW OF THE LITERATURE

Although the diagnostic value of ultrasound in assess-
ing the urethra and bladder in women with stress urinary
incontinence was described as early as 198021, recommen-
dations for standardized perineal and introital ultrasound
were not published until 199612. The two ultrasound
techniques differ in that there is complete visualization
of the pubic symphysis in perineal ultrasound (central
line of symphysis through upper and lower edge used as
reference line) while only the lower edge of the symph-
ysis is depicted in introital ultrasound (line through lower
edge of symphysis, which is perpendicular to body axis,
used for reference)12. Both introital and perineal ultra-
sound are equally good in depicting the lower edge of the
pubic symphysis and the cystourethral junction22, which
is why reports on both techniques are discussed in this
review. Studies comparing both ultrasound techniques
with conventional radiography (lateral cystography or
colpocystourethrography) confirm the diagnostic value of
sonography23–28. Ultrasound examination even appears
to be superior to magnetic resonance imaging in the
dynamic assessment of the anterior compartment29, and
the ultrasound findings correlate with the clinical pelvic
organ prolapse quantification (POPQ) system of the Inter-
national Continence Society10.

Normal mobility of the bladder neck is difficult to
define since an individual’s constitution, pregnancy, and
delivery may lead to morphological changes that are not
associated with functional disturbance. Howard et al.30

demonstrated racial differences in bladder neck mobility
between white and black nulliparous continent women.
Peschers et al.31 and Miller et al.32 even showed that
pelvic floor awareness education alone can significantly
reduce bladder neck mobility in nulliparous women.
Vaginal delivery is a significant factor associated with
hypermobility of the bladder neck9,33,34; Wijma et al.35

documented this observation at as early as 12 to 16 weeks
of gestation in nulliparas. This and the fact that women
with postpartal stress urinary incontinence already show
a significantly increased mobility of the bladder neck
before delivery compared with women with preserved
continence after delivery support the assumption that

there are constitutional differences which play a role
in the pathogenesis of stress urinary incontinence36,37.
Funneling of the proximal urethra is likewise considered a
typical finding in stress urinary incontinence. This finding
was not demonstrated in continent nulliparous women
but was frequent in continent parous women38. Delivery-
induced weakening of pelvic floor muscles is demonstrated
on ultrasound by a decreased elevation of the bladder
neck. Elevation is significantly decreased in primiparous
women during the first week after delivery but is again
comparable to prepartal levels after 10 weeks although
perineometric measurements remain decreased39. Age9

and being postmenopause40, on the other hand, do not
appear to be associated with significant changes in the
ultrasound parameters of bladder neck mobility.

Bladder neck hypermobility and funneling of the
urethra are typical findings in urinary incontinence20,38

but there is no clearcut correlation with urodynamic
parameters41. Measurement of the thickness of the
urethral sphincter muscle on transverse ultrasound
examinations likewise shows no definitely established
correlation between the severity of incontinence and
sonomorphometric data. The significant correlations
between urethral sphincter volume and maximum urethral
closure pressure demonstrated by Kondo et al.42 as well
as Wiseman et al.43 could not be reproduced in studies
by Tunn44 and others. Schaer et al.38,45 demonstrated
that funneling of the urethra is present in nearly all
women with stress urinary incontinence examined under
optimal conditions (full bladder, additional intravesical
administration of contrast medium), suggesting that
failure to obtain this finding is due to suboptimal
examination conditions (empty bladder, examination in
the recumbent position, insufficient force exerted during
Valsalva maneuver or coughing) or the fact that patients
have already undergone surgery for urinary incontinence.

In patients having undergone surgery for urinary
incontinence, sonography allows assessment of the
outcome of different surgical procedures46–48. In addition,
Martan et al.49 were able to show that postoperative
complications such as voiding problems correlate with
changes depicted by ultrasound (thickening of the bladder
wall above 5 mm, reduced bladder neck mobility).

Copyright  2003 ISUOG. Published by John Wiley & Sons, Ltd. Ultrasound Obstet Gynecol 2003; 22: 205–213.
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Demonstration by sonography of bladder wall thickening
to 5 mm or above in a patient with an overactive
bladder makes it likely that detrusor hyperactivity could
be demonstrated by cystometry17. In Anglo-American
countries, the use of ultrasound for demonstrating
morphological changes of the urethra, periurethral tissue
and bladder16,50,20 is mostly restricted to the identification
of urethral diverticula51–53 but radiographic techniques
such as voiding cystourethrography or double balloon
urethrography continue to be preferred for the diagnosis
of diverticula54. As long as three-dimensional ultrasound
is available, it might improve the diagnostic outcome
of sonography due to the reconstruction of the transverse
plane16. At the moment publications on three-dimensional
ultrasound are restricted to volume calculation of the
urethra7 and pelvic floor muscle5.

CONCLUSION

Female voiding dysfunction, including urge symptoms,
recurrent urinary tract infections and urinary inconti-
nence, may occur secondary to morphological and topo-
graphical changes of the urogenital organs, which can be
identified by introital and transvaginal ultrasound.

Affected women have so far primarily been examined
using invasive/radiological procedures or their suffering
has been prolonged unnecessarily by delayed diagnosis
and symptom-oriented therapeutic approaches. Gyneco-
logical consultations should therefore use ultrasound as
part of the basic diagnostic program in addition to his-
tory taking, gynecological examination and identification
of potential lower urinary tract infection. Radiological
imaging modalities are needed for further diagnostic
assessment only in certain individual cases and should be
ordered together with urodynamic testing and endoscopic
examinations in the framework of the special urogyne-
cological outpatient service after carefully weighing their
risks and benefits20. The diagnosis of an ‘idiopathic irri-
table bladder’ (according to the Chinese proverb ‘The
bladder is the mirror image of a woman’s soul’) should
only be established after exclusion of other causes by
clinical examination and sonography as well as ure-
throcystoscopy and urodynamic testing and, if required,
additional radiological imaging modalities.

Ultrasound as part of the diagnostic work-up of
stress urinary incontinence and genitourinary prolapse
allows for the morphological and dynamic assessment of
the lower urinary tract. Preoperative ultrasound yields
information on the pathomorphology of the continence
control system, which should be taken into consideration
when planning the surgical approach. It is possible, for
instance, to classify sonographically identified changes
of the endopelvic fascia as lateral (distraction cystocele,
funneling of the urethra) and central defects (distension
cystocele) as well as to determine the reactivity of the
pelvic floor muscles. The sonomorphological findings in
conjunction with the patient’s complaints, the clinical
findings, and urodynamic data yield important diagnostic
information for selecting the most suitable surgical

approach, i.e., transvaginal versus abdominal access or
a combination of the two1. Postoperatively, ultrasound
allows one to evaluate the outcome of surgery as
well as voiding problems and morphological causes of
recurrent urinary incontinence or of newly occurring
urgency symptoms.

This overview has presented findings obtained with
introital and transvaginal ultrasound, which is superior to
perineal and abdominal ultrasound in the urogynecologi-
cal diagnostic work-up because of the smooth transition
from introital to vaginal ultrasound (without having to
change the transducer), and the higher image resolution.
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