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Urinary and fecal incontinence, obstructed defecation,
pelvic pain and pelvic organ prolapse are common in older
multiparous women, affecting approximately 16% of
females aged 40-56 years [1]. As we evaluate a patient
with a clinically evident anatomic defect (rectocele, rectal
prolapse, perineal descent), it is essential to establish
whether this defect is really associated with the patient’s
symptoms (obstructed defecation). Moreover, a pelvic floor
disorder in one compartment frequently coexists with dis-
orders involving other compartments. Indeed, rather than
considering the pelvic floor as divided into three vertical
compartments, the current concept is to approach the pelvic
floor as a horizontal structure [1]. The pelvic floor is a
three-dimensional mechanical apparatus that acts as a unit,
with a close interrelationship between organ systems, fas-
cia and ligaments, muscles, vessels and nerves. Because the
levator ani muscle provides support to all three organ
systems, its weakness will result in impaired function of
any, or all, of the structures that the muscle supports. In
addition, damage to the endopelvic, pubocervical or rec-
tovaginal fascias will lead to herniation of one organ sys-
tem into another. This is demonstrated by the common
coexistence of prolapse of the anterior and posterior vagi-
nal walls requiring repair of both. Understanding pelvic
floor anatomy is therefore crucial for an effective man-
agement of these dysfunctions.

A careful preoperative evaluation is key to determining
the pathophysiology of pelvic floor dysfunction [2]. Clin-
ical examination, however, is not accurate in diagnosing
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anatomical defects of the posterior vaginal wall, overesti-
mating the presence of rectocele (large false-positive rate)
but missing enterocele or intussusception in patients with
primary pelvic organ prolapse (large false-negative rate)
[3, 4]. Imaging allows the clinician to better evaluate the
patients in order to determine what anatomical alterations
are present, and this leads to appropriate surgical inter-
ventions and increased success rates [5]. Traditional
evacuation proctography or colpocystoproctography,
modern dynamic magnetic resonance imaging and ultra-
sound can be used for visualization of the pelvic floor [5].
Advantages of ultrasound over the other imaging modali-
ties are that it is more widely available, more cost-effec-
tive, less time-consuming, and associated with better
patient compliance. It is performed by the clinician during
office consultation and can be considered as an extension
of the physical examination. The development of new
technological innovations such as three-/four-dimensional
(3D/4D) tools, video-recording, post-processing analysis
and the standardization of methodology and terminology
[6] have made ultrasound imaging more reproducible and
less operator dependent.

Several ultrasound techniques can be used to assess the
pelvic floor [6]. Translabial ultrasound (TLUS) is per-
formed with the patient placed in the dorsal lithotomy
position, with hips flexed and abducted, by using a convex
conventional transducer (with frequencies of 3—-6 MHz and
field of view at least 70°) positioned on the perineum.
TLUS provides two-dimensional (2D) imaging of the pel-
vic floor. In the midsagittal plane, all anatomical structures
(bladder, urethra, vaginal walls, anal canal and rectum)
between the posterior surface of the symphysis pubis and
the posterior part of the levator ani are visualized [7].
Imaging is usually performed with the patient at rest,
during maximal Valsalva maneuver and during pelvic floor
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muscle contraction (PFMC). This dynamic modality allows
assessment of pelvic organ prolapse, perineal descent or
pelvic floor dyssynergy. Using 3D volumetric probes
developed for obstetric imaging, 3D- and 4D-TLUS may
be performed [7]. An advantage of this technique, com-
pared with 2D mode, is the opportunity to obtain tomo-
graphic or multislice imaging, for example in the axial
plane, in order to assess the entire puborectalis muscle and
its attachment to the pubic rami. It is also possible to
measure the diameter and area of the levator hiatus and to
determine the degree of hiatal distension on Valsalva
maneuver [8]. 4D imaging involves real-time acquisition of
volume ultrasound data, which can then be visualized
instantly in orthogonal planes or rendered volumes.

Endoanal ultrasound (EAUS) is performed with a high
multifrequency, 360° rotational mechanical probe which
allows automatic 3D acquisition [9]. During examination,
the patient may be placed in a dorsal lithotomy, left lateral
or prone position. EAUS is firmly established as the “gold
standard” modality for investigating internal and external
sphincter integrity and detecting undiagnosed obstetric anal
sphincter injuries (OASIS) [10, 11]. It can be useful in the
management of pregnancies following OASIS [12] and to
evaluate the results of treatment (anterior sphincter repair,
bulking agent injections).

Endovaginal ultrasound (EVUS) is performed with the
patient placed in the dorsal lithotomy position. By using
the same 360° rotational mechanical probe as used for
EAUS, this procedure provides 3D high-resolution images
of the anatomical structures of the pelvic floor [13]. It
allows assessment of female urethral complex [14], bio-
metric indices of the levator hiatus [15], damage of the
levator ani [16], endopelvic fascia and/or the perineal body
[17].

Echodefecography (EDF) is a relatively new technique
for evaluating posterior compartment prolapse [18]. It is a
3D dynamic anorectal ultrasound modality performed with
the same 360° rotating transducer used for EAUS. Patients
are examined in the left lateral position, with the probe
inserted into the rectum. Images are acquired by four
automatic scans: scan 1: at rest position without gel; scan 2:
at rest—straining—at rest without gel; scan 3: the transducer
is positioned proximally to the anorectal junction in fixed
position and does not follow the descending muscles of the
pelvic floor during maximum straining; scan 4: at rest—
straining—at rest following introduction of 60-120 ml
ultrasound gel into the rectal ampulla. The purpose of the
scan is to visualize and quantify all anatomical structures
and functional changes associated with straining (rectocele,
intussusception, grade II or III sigmoidocele/enterocele).
However, compared to TLUS or EVUS, the presence of the
transducer inside the rectum can limit or block the full
descent of the rectal wall during a Valsalva maneuver and
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this is a source of a possible false negative in patients with
intussusception or internal prolapse.

Given the wealth of accumulating evidence, as previ-
ously reported, the question is not whether we should scan
the pelvic floor, but rather what is the best way to scan the
pelvic floor. Division into anterior, middle and posterior
compartments has led to fragmentation of assessment: The
anterior and middle compartments have been the domain of
urogynecologists, who commonly use 2D/3D TLUS and
EVUS as their modality of choice for scanning, whereas
the posterior compartment is traditionally assessed by
colorectal surgeons, who prefer 3D-EAUS and EDF. These
artificial divisions of the pelvis, however, fail to recognize
the close anatomical and functional relationship of these
three compartments. For this reason, we introduced the
“integrated, multicompartmental” ultrasonographic
approach [6]. According to the patient’s symptoms and
clinical evaluation, the clinicians may use a different
combination of ultrasound techniques (TLUS, EVUS,
EAUS and EDF) to complement the advantages and to
overcome the limitations of each of these modalities and to
substantially improve the clinical management of PFD. An
example of this integrated approach is presented by
Regadas et al. in their paper entitled “Dynamic translabial
ultrasound versus echodefecography combined with the
endovaginal approach to assess pelvic floor dysfunctions:
how effective are these techniques?” featured in this issue
of Techniques in Coloproctology [19]. The authors used
3D-EVUS to evaluate the anatomical integrity of the
pubovisceral muscle and detect complete or partial
detachment of the muscle from the pubic rami. Functional
aspects were assessed with EDF, used to evaluate the
movement of the puborectalis muscle during straining in
order to identify a paradoxical contraction (anismus), to
quantify the perineal descent and to measure the depth of
rectocele, intussusception, enterocele or cystocele. They
reported good correlation between EDF and TLUS in the
identification of pelvic organ prolapse and anismus.
Additionally, the main advantage of combining 3D-EVUS
to EDF was the possibility to identify anal sphincters and
pubovisceral muscle defects that TLUS was not able to
demonstrate.

Integrated total pelvic floor ultrasound is becoming the
standard of care, along with the multidisciplinary team
approach to the evaluation and treatment of pelvic floor
dysfunction [20-22].
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