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External anal sphincter atrophy on endoanal magnetic
resonance imaging adversely affects continence after

sphincteroplasty
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Background: There is still considerable debate about the value of preoperative anorectal physiological
parameters in predicting the clinical outcome after sphincteroplasty. Recently it has been reported that
atrophy of the external anal sphincter can be clearly shown with endoanal magnetic resonance imaging
(MRI). The aims of this study were to investigate the prevalence of external anal sphincter atrophy in
women with anterior sphincter defects due to obstetric injury and to determine the impact of external
anal sphincter atrophy on the outcome of sphincteroplasty.

Methods: In this prospective study, 20 consecutive women (median age 50 (range 28-75)years) with
faecal incontinence due to obstetric trauma were assessed before operation with endoanal
ultrasonography and endoanal MRI. The external anal sphincter was examined and evaluated for the
presence of atrophy. The clinical outcome of sphincteroplasty was interpreted without knowledge of
the magnetic resonance and ultrasonographic images.

Results: In all patients anterior sphincter defects could be demonstrated with ultrasonography and
MRI. External anal sphincter atrophy could only be demonstrated on MRI. Eight of 20 patients had
external anal sphincter atrophy. Continence was restored in 13 patients. Outcome was significantly
better in those without external anal sphincter atrophy (11 of 12 patients versus two of eight; P=0-004).
Conclusion: External anal sphincter atrophy can only be visualized on endoanal MRI and affects
continence after sphincteroplasty. Endoanal MRI is valuable in the preoperative assessment of patients

with faecal incontinence.
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Introduction

Childbirth is the most common cause of faecal incon-
tinence'. Following primary gynaecological repair of
perineal tears, persistent defects can be demonstrated in
85 per cent of patients®. A substantial proportion of patients
with an occult sphincter defect will become incontinent
with increasing age. The incidence of occult sphincter
damage after childbirth was unknown until Sultan ez /.’
studied a consecutive group of 202 pregnant women. On
endoanal ultrasonography, 35 per cent of primiparae who
delivered vaginally developed a sphincter defect involving
one or both muscles, which persisted at 6 months. Although
sphincter defects due to obstetric trauma can be restored
adequately by overlapping sphincteroplasty, incontinence
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persists in a substantial number of patients. The reported
failure rates at long-term follow-up vary between 4 per cent*
and 53 per cent”’.

Preoperative evaluation of patients with faecal incon-
tinence usually includes anorectal manometry, evacuation
proctography, assessment of pudendal nerve terminal
motor latency and endoanal ultrasonography. The role of
these preoperative anorectal function tests in predicting the
outcome of sphincteroplasty is still controversial. Reports
about the predictive value of these tests are numerous and
conflicting.

Recently, it has been shown that endoanal magnetic
resonance imaging (MRI) enables the detection of external
anal sphincter atrophy®'® (Figs I and 2). Using conven-
tional endoanal ultrasonography, atrophy cannot be de-
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Fig.1 Normal external anal sphincter on endoanal magnetic
resonance imaging with anterior sphincter defect; arrows
indicate relatively dark grey external anal sphincter

monstrated. The main disadvantages with MRI are the time
required and the cost of an examination, which are both
greater than those of endoanal ultrasonography. Therefore
preoperative endoanal MRI is only justified if it influences
surgical decision making or predicts final outcome. A
prospective study was conducted to investigate the pre-
valence of external anal sphincter atrophy in women with
anterior sphincter defects due to obstetric injury. The
impact of external anal sphincter atrophy on the outcome of
sphincteroplasty was also studied.

Patients and methods

Twenty consecutive women (median age 50 (range 28-75)
years) with faecal incontinence due to obstetric trauma were
assessed clinically by means of history and digital examina-
tion, and by preoperative anal manometry, endoanal
ultrasonography and endoanal MRI. Both sphincters were
examined and external anal sphincter atrophy was scored.
Within 6 months of the preoperative assessment, all
patients underwent anterior anal repair, as described
earlier'!. All repairs were performed by one surgeon
(WR.S.).

Clinical outcome was evaluated using the grade and
frequency of faecal incontinence, the need for pads, the
grade of social isolation and patient satisfaction after a
median follow-up of 1 year. The degree of incontinence was
graded as described by Parks'?: grade I, fully continent;
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Fig.2 Atrophic external anal sphincter on endoanal magnetic
resonance imaging with anterior sphincter defect; arrows
indicate relatively dark grey external anal sphincter

grade II, soiling and incontinence for gas; grade III,
incontinence for liquids; and grade IV, incontinence for
solid stool. Restoration of continence from grade IV to
grade II or I, or from grade III to grade I, was defined as a
successful outcome. Outcome was interpreted without
knowledge of the magnetic resonance and ultrasonography
images.

The decision to perform surgery was based solely on
endosonography. MRI was considered additional and did
not influence treatment.

Endoanal sonography

A Briiel & Kjaer (Naerum, Denmark) ultrasound scanner
was used with a rotating probe providing a 360° image. A
7-MHz transducer, with minimum beam width of 1.1 mm
and a focal length of about 3 cm, was used. Transverse
images were obtained, at least at four different levels,

through the anal canal.

Endoanal magnetic resonance imaging

MRI was performed at 0-5T (Gyroscan T5-II; Philips
Medical Systems, Best, The Netherlands). An endoanal coil
with a diameter of 19 mm (Philips Medical Systems) was
used’™’. Axial T2-weighted three-dimensional gradient
echo and coronal and sagittal T2-weighted turbo spin-
echo sequences were performed.
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Determination of atrophy

External anal sphincter atrophy was assessed on hard copy
by one radiologist (J.S.). To determine sphincter damage
with endoanal MRI, as no criteria exist, normal endoanal
MRI findings were used as a reference’. Atrophy of the
external anal sphincter was defined as extreme thinning of
its sphincter fibres or generalized fatty infiltration. The
magnetic resonance images were also evaluated quantita-
tively using a work station with commercially available
software (Gyroview HR; Philips Medical Systems). In all
cases the anterior part of the external anal sphincter could
not be identified because of an anterior sphincter defect.
External anal sphincter width at the posterior side and at
both lateral sides was determined. Furthermore, the arc of
the anterior defect was noted. The area of the remaining
part of the external anal sphincter was measured (Fig. 3). All
measurements were performed on the MRI slice located at
the mid-level of the anal canal, in each patient. This level of
the anal canal was chosen based on normal anatomy findings
using endoanal MRI’. At the lowest part of the anal canal,
the external anal sphincter consists of two halves embedded
within the ischioanal space. Cranial to this level, the two
lateral halves of the external anal sphincter are connected to
each other anteriorly. Just slightly more cranial to this level
the external sphincter becomes completely circular, repre-
senting the mid-level, which was measured in the present
study. More cranial to this level, the puborectalis muscle is
first seen on endoanal MRI.

Fig.3 Endoanal magnetic resonance imaging showing
delineation of area on the image. Area is calculated by the
integral software
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To investigate the possibility of interobserver bias, the
results of quantitative MRI assessment performed by two
investigators (J.W.B. and E.R.) were compared. Each was
blinded to the measurements of the other.

Statistical analysis

Fisher’s exact test was used for the comparison of
percentages. Mann-Whitney test was used to compare
continuous data between groups. To determine agreement
between measurements of different investigators, the
intraclass correlation coefficient was used. P=0-05 was
considered the limit of significance.

Results

In all patients anterior sphincter defects were demonstrated
with ultrasonography and MRI. Qualitative or semiquanti-
tative measurement of the thickness of the external
sphincter muscle was not feasible on endoanal ultrasono-
graphy. External anal sphincter atrophy could only be
demonstrated on endoanal MRI. The prevalence of external
anal sphincter atrophy (determined by one of the radio-
logists) was 40 per cent (eight of 20 patients). Continence
was restored in 13 patients. Comparing patients with and
withoutatrophy, clinical outcome was significantly better in
those without external anal sphincter atrophy (11 of
12 versus two of eight; P=0-004).

The MRI measurements are listed in Tublel.
Determination of external anal sphincter width at the
posterior side and both lateral sides was shown not to be
useful in predicting the outcome of sphincter repair.
However, there was a significant relationship between the
outcome of sphincteroplasty and the arc of the external anal
sphincter defect (P=0-04). Furthermore, the area of the
remaining external anal sphincter was related to outcome
(P=0-002). Of these two parameters, the area of the
remaining external anal sphincter was the better predictor
(Table 1).

Table1 Magnetic resonance imaging measurements in patients
with poor and good outcome after sphincter repair

Good outcome Poor outcome 17
Width (mm)
Posterior 9-3 (2-0-23:5) 9-3 (4-7-13:1) 0-12
Left 4-3 (1-1-8-8) 2.5 (1-1-5-6) 0-22
Right 39 (1-1-9-0) 3.0 (1-1-6-0) 073
Arc (°) 55 (19-146) 85 (51-190) 0-04
Area (mm?) 393 (121-1350) 218 (87-360) 0-002

Values are median (range). Mann—Whitney U test
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For area of the remaining external anal sphincter, the cut-
off point for successful outcome was determined. The
greatest area in patients with a poor outcome after
sphincteroplasty was 360 mm? (Fig. ). Of the ten patients
with an area of 360 mm? or less, only three had a successful
outcome after sphincter repair. All ten patients with an
external sphincter area greater than 360 mm’ regained
continence. A receiver operating characteristic curve was
calculated for the cut-off point of area (Fig. 5). For a cut-oft
point of 300 mm?, the sensitivity and specificity were 92 and
86 per cent respectively. For an area of 360 mm?, they were
77 and 100 per cent.
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Fig.4 Outcome of sphincter repair related to preoperative
external anal sphincter area
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Fig.5 Receiver operating characteristic curve (solid line) to
demonstrate cut-off points of area; dotted line, base line
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Atrophy, as assessed by one radiologist, and the
quantitative measurement of area on MRI were well related
(P=0-001). In patients with atrophy, as described by the
radiologist, the measured area was significantly lower than
that in patients without radiological signs of external anal
sphincter atrophy (214 versus 399 mm?; P=0-001).

Comparing the quantitative measurements of the two
investigators (J.W.B. and E.R.), there was no systemic
difference (P=0-67). The interobserver agreement was
good (intraclass correlation coefficient 0-91).

Age and surgical outcome were not related. There was
also no significant correlation between age and atrophy.
Furthermore, age was not related to any of the MRI
measurements (width, arc or area).

Discussion

The use of conventional whole-body MRI in the evaluation
of patients with faecal incontinence has been proven to be of
great value in assessing patients with congenital anorectal
anomalies'®. However, anal endosonography is the imaging
technique of choice for the detection of abnormalities in the
region of the anal sphincters, when compared with MRI
using a whole-body receiver coil'*'6. The spatial resolu-
tion of endoanal sonography is superior to that of body coil
MRI. However, a major limitation of anal endosonography
is the poor inherent contrast, which makes it difficult to
identify the external anal sphincter. Recently, it has been
shown that the use of an endoanal coil enables the detection
of anal sphincter defects as well as external anal sphincter
atrophy on MRI®®®- Moreover, the sensitive region of the
coil extended beyond the region normally visualized with
endoanal ultrasonography. In this study the value of
preoperative endoanal MRI was assessed.

Anterior sphincteroplasty was found to be successful in
13 of 20 patients in the present study. This outcome is in
accordance with other series™. External anal sphincter
atrophy was present in eight of the 20 patients.

In 1977, Parks'” examined biopsies of the external anal
sphincter of patients with idiopathic faecal incontinence.
The biopsies of all incontinent patients showed histological
evidence of denervation. He therefore suggested that this
type of faecal incontinence could result from denervation of
muscles of the anal sphincter mechanism. This could be the
result of entrapment or stretch injury of the pudendal or
perineal nerves occurring as a consequence of rectal descent
induced during repeated defaecation straining in consti-
pated patients'®, or from injuries to these nerves associated
with childbirth'’. Nowadays this type of faecal incontinence
is called neurogenic.

In patients with faecal incontinence due to obstetric
injury both anal sphincter rupture and denervation may
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coexist’’*2, Several authors have reported that denervation
of the pelvic floor and subsequent failure of surgical repair
canbepredicted by preoperative electromyography’ %323,
In contrast, other authors were not able to confirm these
findings?®?% Also, denervation of the external anal sphincter
and its detection fade in time while the sphincter damage
remains. Furthermore, electromyography of the pelvic floor
isgenerally considered tobedistressing. Itseemslikely thatin
patients with both denervation and sphincter defects,
denervation of the pelvic floor will persist, regardless of the
outcome of repair of the sphincter defect. It has been shown
that functional results of sphincter repair in patients with
neurogenic faecal incontinence are poor’’. Therefore, in
patients with both denervation and sphincter defects, a poor
outcome might be expected.

If traumatic denervation leads to atrophy of the external
anal sphincter, the finding of atrophy of this sphincter
muscle will influence outcome after surgery. This hypoth-
esis was confirmed by the present study. Outcome was
significantly better in those without external anal sphincter
atrophy. The area of the remaining external anal sphincter
on endoanal MRI appeared to be of significant value in
identifying patients with a favourable outcome. The
objective quantitative measurement of this area was of
equal value as the rather subjective determination of
atrophy on hard copies of magnetic resonance images by
the radiologist; the two methods were well correlated
(P=0-001). The separate measurements of sphincter width
at the posterior side and both lateral sides did not relate to
outcome. This might be explained by the isolated value of
the width measurement. The computed area consists of
numerous adjacent sphincter width measurements, thereby
overcoming the effect of sphincter irregularity.
Determination of the presence of atrophy on endoanal
MRI may enable the prediction of outcome after sphincter-
oplasty. Patients below the cut-off area (360 mm?) are less
likely to benefit from sphincter repair. Confirmation of this
cut-off value in another group of patients is necessary.

Endoanal MRI is the first imaging technique to predict
functional outcome after sphincter repair. Moreover, it
directly enables the detection of external sphincter atrophy,
rather than assuming atrophy by detection of pelvic floor
denervation assessed by either electromyography or pu-
dendal nerve terminal motor latencies. The authors
advocate the inclusion of endoanal MRI in the preoperative
work-up of patients with faecal incontinence to help predict
the outcome of surgery in individual patients.

The alternatives for patients with persistent faecal
incontinence after sphincteroplasty are either creation of a
stoma or dynamic gracilis plasty. Since dynamic gracilis
plasty is technically easier in patients in whom previous
attempts to restore continence (i.e. sphincteroplasty) have
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not been made, selection of patients is preferable.
Therefore, patients with external anal sphincter atrophy
as seen on endoanal MRI might be candidates for dynamic
gracilis plasty in the first place.
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