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Abstract

Fecal incontinence has a profound impact in a patient’s
life, impairing quality of life and carrying a substantial
economic burden due to health costs. It is an underdia-
gnosed condition because many affected patients are
reluctant to report it and also clinicians are usually not
alert to it. Patient evaluation with a detailed clinical
history and examination is very important to indicate the
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type of injury that is present. Endoanal ultrasonography
is currently the gold standard for sphincter evaluation
in fecal incontinence and is a simple, well-tolerated and
non-expensive technique. Most studies revealed 100%
sensitivity in identifying sphincter defect. It is better
than endoanal magnetic resonance imaging for internal
anal sphincter defects, equivalent for the diagnosis
of external anal sphincter defects, but with a lower
capacity for assessment of atrophy of this sphincter.
The most common cause of fecal incontinence is anal
sphincter injury related to obstetric trauma. Only a small
percentage of women are diagnosed with sphincter
tears immediately after vaginal delivery, but endoanal
ultrasonography shows that one third of these women
have occult sphincter defects. Furthermore, in patients
submitted to primary repair of these tears, ultrasound
revealed a high frequency of persistent sphincter defects
after surgery. Three-dimensional endoanal ultrasono-
graphy is currently largely used and accepted for
sphincter evaluation in fecal incontinence, improving
diagnostic accuracy and our knowledge of physiologic
and pathological sphincters alterations. Conversely,
there is currently no evidence to support the use of
elastography in fecal incontinence evaluation.

Key words: Endoanal ultrasonography; Fecal incon-
tinence; External anal sphincter; Internal anal sphincter;
Obstetric anal sphincter injuries; Three-dimensional
endoanal ultrasonography; Elastography

© The Author(s) 2015. Published by Baishideng Publishing
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Core tip: Clinicians need to be more alert to fecal incon-
tinence, which is a serious under-reported problem.
Endoanal ultrasonography is currently the gold standard
for sphincter evaluation in these patients. The most
important cause of fecal incontinence is obstetric injury
and the most relevant questions and controversies are
related to this. The diagnosed of sphincter injury after
delivery and after complete primary repair is much
lower to that found by ultrasonography, and many
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of these women developed fecal incontinence. The
clinical evaluation, technical aspects, advantages and
limitations and the current role of three dimensional
ultrasonography and real-time elastography will also be
discussed.
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FECAL INCONTINENCE: WHAT SHOULD
WE KNOW BEFORE PERFORMING
ENDOANAL ULTRASONOGRAPHY?

Fecal incontinence (FI) has a profound impact in a
patient’s personal life, impairing social interaction,
professional and sexual activity and carries a substantial
economic burden due to health costs.

The prevalence varies from 2.2% to 25 % in the
community™ and up to 50% of the nursing home
residents™. Although a relevant problem, it is an
underdiagnosed condition, since many affected patients
are reluctant and embarrassed to report it. In a study
by Sultan et al!, none of the women that developed
FI after vaginal delivery spontaneously reported
their symptoms or sought medical attention. So, it is
essential that health professionals, mainly those who
look after women ask about symptoms of FI, especially
in the postpartum period.

Loss of continence can result from several mecha-
nisms, dysfunction of the anal sphincters, abnormal
rectal compliance, decreased rectal sensation, altered
stool consistency, or a combination of any of these
abnormalities. FI is often multifactorial condition, may
be the consequence of local, anatomical or systemic
disorders, non-traumatic or traumatic lesions. Not every
patient with sphincter injury develops incontinence,
and, in addition, patients can have incontinence without
sphincter injury. There are several women that only
develop FI several years (20 or 30 decades) after
delivery.

Patient evaluation should always include a detailed
clinical history, inspection of the perianal area and a
digital rectal examination. The type of incontinence (urge
or passive), obstetric history (vaginal deliveries, use of
forceps, perineal laceration), previous anorectal surgery,
coexisting comorbidities, anal resting tone and squeeze
pressure are fundamental to understand the mechanism
behind the impairment and this information should
never be neglected. Patients with urge incontinence
often have weakness of the external anal sphincter
(EAS) and reduced squeeze pressures or reduced
rectal capacity with rectal hypersensitivity. Patients with
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passive FI, often have weakness of the internal anal
sphincter (IAS) and lower resting pressure!®. Taking
all this information into consideration before endoanal
ultrasonography (EAUS) is performed, can indicate the
type of injury found.

There are several clinical scores that can be used
to access severity, like the American Medical System,
Pescatori score, Vaizey scale, Rockwood score or
the Cleveland Clinic (Wexner) Incontinence Score™.
These scores allow a more objective and reproducible
assess of FI severity and a comparison of patients and
treatments, namely the outcomes of both conservative
and surgical treatments.

EAUS IN FECAL INCONTINENCE

EAUS is currently the gold standard technique for
sphincter evaluation in FI'®. The first studies in EAUS
were performed by Law et al”®, in the early 1990s,
comparing EAUS with electromyography, EAUS proved
to be better tolerated and a useful technique for
assessing defects of the anal sphincters. Most studies
revealed 100% sensitivity in identifying sphincter
defect. It is important to search for sphincter discon-
tinuity, sphincter thinning and perform perineal body
measurement. Discontinuity of the sphincter indicates
a tear, and scarring is characterized by loss of the
normal texture that usually has low reflectiveness. IAS
tears appear normally as hyperechoic breaks and EAS
tears appear as relatively hypoechoic areas (Figure
1). IAS thickness measurement in adults is abnormal
if less than 2 mm (suggestive of degeneration) and
generalized EAS atrophy is difficult to evaluate in EAUS.
Perineal body measurement improves visualization of
anterior sphincter lesions in females. A perineal body
thickness of 10 mm or less is considered abnormal,
whereas 10 mm to 12 mm is associated with sphincter
defect in one-third of patients and those with 12 mm
or more are unlikely to harbour a defect unless they
previously have undergone reconstructive perineal
surgery®*!,

During the exam, the number, the circumferential
extent (radial angle in degrees or in hours of the clock)
and longitudinal extent (proximal, distal or full length)
of the defect should be reported.

There are several possible pitfalls during EAUS
that can simulate sphincter tears. A correct diagnose
is important for FI assessment and for choosing the
best therapeutic approach; a proper training in EAUS
is fundamental. In many cases, it is not the endoscopic
ultrasound practitioner that is performing the EAUS.
These are two different techniques and specific training
is needed for endoscopic ultrasound practitioners
enrolled in EAUS.

Anal sphincteroplasty should be considered in
patients with FI who do not respond to conservative
therapy and who have an anatomic sphincter defect.
Short-term outcomes suggest good-to-excellent results,
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Figure 1 Endoanal ultrasound images of patients with fecal incontinence. A: A combined defect (arrow) of the external anal sphincter (EAS) from 10 to 2 o’clock and
of the internal anal sphincter (IAS) from 9 to 3 o'clock positions, in a woman due to an obstetric anal sphincter injury; B: An anterior EAS defect (arrow), in a woman
due to an obstetric anal sphincter injury; C: An IAS defect (arrow) from 8 to 4 o'clock position, in a man as a complication of a previous anorectal surgery (due to

fistula).

but the benefits tend to deteriorate with long-term
follow-up™.

EAUS and endoanal magnetic resonance imaging
(MRI) are comparable for the diagnosis of EAS defects,
but IAS defects are less well assessed on MRI™?,
EAUS is simple, well-tolerated and non expensive.
Endoanal MRI is expensive, not generally available,
unsuitable in claustrophobic patients and those with
metal implants. Endoanal MRI is superior to two-
dimensional (2D) EAUS for identifying EAS atrophy.
EAUS cannot distinguish fatty infiltration from normal
muscle tissue and the boundaries of the EAS are harder
to determine. Comparison between endoanal MRI and
three-dimensional (3D) EAUS capacity for EAS atrophy
evaluation revealed conflicting results. Cazemier et
al"¥ showed that both techniques are comparable in
detecting EAS atrophy, although there is a substantial
difference in grading. West et al™* demonstrated that
no 3D EAUS measurements are suitable parameters
for assessing EAS atrophy. It is important to recognize
atrophy because it is associated with a poor clinical
outcome of sphincter repair.

EAUS and anorectal manometry are complementary
investigations. EAUS allows anal sphincter morphology
assessment and manometry anal sphincter function
evaluation. Studies comparing both techniques show
good correlation between them in partial or complete
defects of the anal sphincter*”.,

Most studies show poor agreement between digital
anorectal examination and EAUS. In a study by Sultan
et a'® the clinical examination was only 50% accurate
at predicting anal sphincter defects and Jeppson et
al"”! show a specificity of 32% for digital anorectal
examination in detecting anal sphincter defects seen
on EAUS; however, Dobben et a'® reported increased
correlation between digital examination and EAUS
based on size of the sphincter defect. Notwithstanding,
performing digital anorectal examination is important
in the evaluation of a patient with FI, helping to differen-
tiate other potential causes such as tumor or fecal
impaction.

It is important to ask patients about the presence
of FI directly rather than relying on spontaneous report-
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ing™! and initial patient evaluation should include a
detailed clinical history, inspection of the perianal
area and a digital rectal examination. Manometry
is important for anal sphincters function evaluation,
anal sphincter resting and squeeze pressures are
the key parameters'. EAUS is the gold standard for
diagnosing anal sphincters tear and IAS degeneration.
If EAS atrophy is suspected, endoanal MRI should
be performed. Needle electromyography of the anal
sphincter should be considered in patients with clinically
suspected neurogenic sphincter weakness, particularly
if there are features suggestive of proximal (i.e., sacral

root) involvement™.

OBSTETRIC ANAL SPHINCTER INJURIES:
A REAL PROBLEM

The most common cause of FI is anal sphincter injury
related to vaginal delivery in female, due to direct anal
sphincter laceration or indirect damage to sphincter
innervation.

Two EAUS-based scoring systems have been
proposed to define the severity of anal sphincter
damage, both of them in women with obstetric anal
sphincter injuries (OASIS). Starck et ai''**! introduced
a specific score, with 0 indicating no defect and 16
corresponding to a defect > 180° involving the whole
length and depth of both sphincters. Norderval et
al® reported a simplified system, including fewer
categories and not recording partial defects of the IAS.
The maximal score of 7 denotes defects in both the
EAS and the IAS exceeding 90° in the axial plane and
involving more than half of the length of each sphincter.
Both scoring systems have demonstrated a good corre-
lation between the extent of sphincter defects and the
degree of FI. Scoring systems may help the clinician in
choosing the appropriate treatment for patients with FI,
but studies are needed.

Obstetric tears are divided into several subclasses,
initially described by Sultan'®, and then adopted by
the Royal College of Obstetricians and Gynaecologists
(RCOG): injury to the perineal skin grade 1; injury to
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the perineum involving the perineal muscles grade
2; involving the anal sphincter < 50% EAS grade 3a;
> 50% EAS grade 3b; involvement of the IAS grade
3c; involvement of the anal sphincter as well as the
anorectal epithelium grade 4™*°!. OASIS encompasses
both third- and fourth-degree perineal tears. They are
identified in 0.6%-9.0% of vaginal deliveries where
mediolateral episiotomy is performed, but the detection
in EAUS is much higher®?,

A landmark study by Sultan et a** in 1993, using
EAUS reported occult anal sphincter injury in 35% of
women, six weeks after their first vaginal delivery. The
incidence of de novo defects in multiparous females was
4.2%. The incidence of occult sphincter damage after
vaginal delivery was unknown, previously to this study.
Only 3% of primiparous women had an injury during
delivery that was apparent in clinical examination.
Results also suggested that the structural injury to
the sphincters was permanent, since they were also
present at 6 mo. Notably, only one third of women with
sphincter defects in EAUS had FI.

In 2003, Oberwalder et a/** published a meta-
analysis of 717 vaginal deliveries (including the study
by Sultan™) and found an incidence of occult sphincter
damage of 26.9% in primiparous women and 8.5%
of new defects in multiparous women. In one third
of these women, postpartum sphincter damage was
symptomatic.

Perhaps women with occult sphincter defect,
but without FI can have sufficient residual sphincter
function®"! or, since several mechanisms contribute to
continence, they may compensate for this injury. The
peak of incidence of FI is in the fifth and sixth decades
of life in women, so the cumulative effect of deliveries,
aging, menopause, progression of neuropathy may
contribute for sphincter weakness in the long term and
FI developing several years (20 or 30 decades) after
delivery.

The clinical relevance of screening for occult
anal sphincter laceration is controversial, mainly in
asymptomatic defects. In a prospective cohort study by
Frudinger et af®, including primiparas with occult anal
sphincter lacerations, at 10-year follow-up, only women
who were symptomatic in the immediate postpartum
period had deterioration over time of FI. Conversely, a
randomized control trial by Faltin et af** showed that
EAUS after childbirth improves the diagnosis of anal
sphincter tears, and their immediate repair decreases
the risk of severe FI. In this study, 752 primiparas with
no clinically recognized anal sphincter laceration (occult)
were assigned to undergo or not an EAUS immediately
after delivery and diagnosed lacerations were repaired.
In the EAUS group significantly fewer women reported
severe FI at 3 and 12 mo compared to those who did
not undergo EAUS. Using these data, it was estimated
that 29 women would have to undergo EAUS to prevent
one case of severe FI.

The current guidelines of the RCOG from 20077
state that “As there are clear difficulties with availability,
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access to staff trained in EAUS on the labour ward,
image quality and patient acceptability, the use of EAUS
in detecting anal sphincter injury immediately after
delivery should be viewed as a research tool at present”.
There is no recommendation about screening women
later after vaginal delivery for occult sphincter defects.
Thus, data are controversial for asymptomatic patients.
There are no cost-benefit studies of EAUS in this setting,
or whether asymptomatic patients could benefit from it.
Currently, the major investment should be in improving
the identification of OASIS immediately after delivery. It
is unclear, if occult sphincter defects are missed tears or
true “occult” defects; probably the vast majority are not
diagnosed clinically at time of delivery.

If an OASIS is identified immediately after vaginal
delivery, it should be repaired. The RCOG** recommend
that for repair of the external anal sphincter, either an
overlapping or end-to-end (approximation) method
can be used; if the IAS is identified, it is advisable
to repair separately with interrupted sutures. Repair
should be conducted in an operating theatre, under
regional or general anaesthesia, by appropriately
trained practitioners. Although primary reconstruction
of the sphincters, more than 50% of women experience
some change in continence (mainly to flatus) and the
effect deteriorates with time!*®, Having a persistent
sonographic defect after primary repair of OASIS has
been shown to be associated with ongoing incontinence
symptoms™”*®l, Studies show a high frequency of
endosonographic sphincter defects after primary repairs,
between 54% and 93% of women™, In a study using
EAUS performed 2-7 d after delivery in women who
had undergone a primary repair of an OASIS, 90%
had endosonographic sphincter defects. In this study
the extent of the endosonographic defects were mainly
determined by the surgical experience of the doctor
performing the repair, and not by the clinical degree of
the teart™.

The current guidelines of the RCOG™ also do
not make recommendations about using EAUS for
confirming a complete primary repair. According to these
guidelines “If a woman is experiencing incontinence
or pain at follow-up, referral to EAUS and anorectal
manometry should be considered”. Considering the very
high rate of sphincter defects detected by EAUS after
primary repair, the high percentage of women that have
some continence alteration and the difficulty in assessing
the complete reparation of defects immediately
after delivery, is EAUS confined to symptomatic
women enough? In 2006, Starck et a/** conducted
a prospective study that included women who had
suffered an OASIS at delivery and underwent EAUS at
1 wk, 3 mo and 1 year after primary suture. There was
a positive correlation between the endosonographic
sphincter defect score at 1 wk, 3 mo and 1 year and
the Wexner incontinence score at 1 and 4 years.
Endosonographic sphincter defect score at 1 wk was the
variable that was most predictive of the Wexner score at
4 year. There are no systematic reviews or randomised
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Figure 2 Three-dimensional endoanal ultrasonography images. A: Normal appearance of the external anal sphincter (EAS) and internal anal sphincter (IAS); B:
An IAS defect in woman as a complication of a previous anorectal surgery (due to fistula).

Figure 3 Normal appearance of the internal and external anal sphincters
in endoanal ultrasound real-time elastography. The internal anal sphincter
appears in red (softer) and external anal sphincter in green/blue (harder). EAS:
External anal sphincter; IAS: Internal anal sphincter.

controlled trials to suggest the best method of follow-up
after obstetric anal sphincter repair®?.

EAUS can also be important to aid decision for future
delivery. According to the RCOG guidelines®, “all
women who have sustained an OASIS in a previous
pregnancy and who are symptomatic or have abnormal
EAUS and/or manometry should have the option of
elective caesarean birth. Between 17% and 24% of
these women with previous third-degree tear developed
worsening fecal symptoms after a second vaginal

delivery”.

THREE-DIMENSIONAL EAUS

Three-dimensional EAUS has been used in the evalua-
tion of the anal canal since the late 1990s™***., Before
3D, imaging of the anal canal was mainly limited
to the axial plane, impairing accurate longitudinal
measurement, which is important for complete surgical
repair. Three-dimensional EAUS produces a digital
volume that can be seen from any plane, allowing
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length, thickness, area, and volume measurement
(Figure 2).

Christensen et al*® conducted a study to investigate
the differences of 3D and 2D EAUS in visualizing
damage to the anal sphincter complex. The agreement
between the two observers that evaluated the images
was better when using 3D (98.2% using 3D and 87.9%
using 2D), so 3D improved diagnostic confidence.

The studies involving 3D EAUS also allowed for a
better understanding of sex differences in sphincter
configuration and between parous and non-parous
females, continent and incontinent patients®®, FI was
not associated with loss of sphincter volume, but anterior
sphincter length and EAS thickness is smallert®!,
Williams et a/*”! assessed changes to anal canal
morphology after delivery, in the absence of sphincter
trauma, and there was a decrease in the length of the
anterior portion of the EAS following childbirth.

ULTRASOUND REAL-TIME
ELASTOGRAPHY

Real-time elastography (RTE) has been evaluated
previously in tumours and inflammatory tissues, and
has proven to provide valuable additional information.
In 2010, Allgayer et al*® performed the first study
to access RTE in FI, 50 patients were included. The
IAS, a smooth muscle, consisted of softer areas (red)
than the EAS and, conversely, the EAS, a striated type
of muscle, contained harder elements (blue) than the
IAS (Figure 3). There was an absence of a correlation
of elastogram color distributions of the IAS and EAS
with major clinical, functional and gray-scale B-mode
parameters, so RTE did not seem to provide additional
information in the diagnostic workup of FI. However,
there was a non-significant increase in the percentage
of blue (hard) areas in the IAS in patients neoadjuvantly
irradiated for rectal or cervical cancer compared to non-
irradiated patients. To confirm this data, the authors
performed a larger study™, but RTE with quantitation
of sphincter elastic properties yielded no further
diagnostic and prognostic information compared to
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conventional EAUS in irradiated and non-irradiated
patients and, therefore, cannot be regarded as a new
tool in the assessment of those patients.

Hence, currently there is not evidence to support the
use of RTE in FI evaluation.

CONCLUSION

FI is a serious clinical and social problem, frequently
under-reported, and clinicians need to be more alert to
it in the routine clinical practice. EAUS is a fundamental
tool when assessing these patients.

The most important cause of FI is obstetric injury
and the more relevant questions and controversies
in EAUS are related to this aetiology. The diagnosed
of sphincter injury after delivery and after complete
primary repair is much lower to that found by EAUS,
and many of these women developed FI, later in life.

While three-dimensional EAUS is currently accepted
for sphincter evaluation in FI, there is presently no
evidence to support the use of elastography.
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