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Leading article
The internal anal sphincter - new insights into faecal incontinence
Application of neurological techniques to the pelvic floor
over the past 10 years has increased our understanding of the
pathophysiology of idiopathic faecal incontinence. 1-7 We now
realise that damage to the innervation of the striated external
anal sphincter and puborectalis muscles leads to progressive
denervation with muscle fibrosis and weakness. These
abnormalities can be shown clinically using manometry,
measurement of the conduction time of the innervating
nerves, and electromyography with either concentric or
single fibre techniques. These neurological changes are
thought in many instances to be the result of ongoing damage
from earlier childbirth.8
The sphincter mechanism is a delicate balance of both
striated pelvic floor and visceral smooth muscles. Yet the role
of the smooth muscle internal anal sphincter in idiopathic
faecal incontinence has been sadly neglected. Over the last
two years, however, refinement of physiological measurement techniques, new modes of sphincter imaging, and the
application of in vitro pharmacological studies have begun to
shed light on the pronounced abnormalities of the internal
anal sphincter which exist in this condition.
The first clue that the internal anal sphincter may be
abnormal in this condition came from manometric studies
which showed that two thirds of patients with idiopathic
faecal incontinence have a reduced resting anal canal
pressure.4 Approximately 85% of this resting tone is contributed to by the internal anal sphincter.9'1 If the sphincter
mechanism is experimentally stressed by the infusion of
saline, most patients with idiopathic faecal incontinence leak
at a lower volume than normal." In many of these patients
inappropriate sphincter relaxation is thought to contribute to
this leakage. More recently prolonged manometric recordings in the anal canal have shown that the internal anal
sphincter undergoes spontaneous episodes of relaxation,
resulting in transient falls in anal pressure. A study at rest has
shown that incontinent patients exhibit more episodes of
relaxation and that the pressure fall is lower than in control
subjects.'2 In addition, fewer incontinent subjects showed a
compensatory protective increase in external anal sphincter
electrical activity. Lower than normal rectal volumes were
required in some of these patients to produce sphincter
relaxation. These findings suggest that the control of internal
anal sphincter function is likely to be abnormal in these
patients. Further evidence comes from prolonged ambulatory measurement of sphincter pressure using solid state
pressure transducers and data collection. Twenty four hour
studies have confirmed that spontaneous transient relaxa-

tions of the internal anal sphincter are more frequent'3 and of
longer duration in idiopathic faecal incontinence.
Because both the internal and external anal sphincters
exert an effect on anal pressures it would be useful to monitor
internal anal sphincter activity directly. The introduction of
electromyography of the sphincter allows confirmation that
simultaneously measured falls in anal pressure are related to
sphincter relaxation. Smooth muscle electromyographic
activity can be recorded with either surface electrodes'4 or
two fine hooked wire electrodes.'5 A study of patients with
faecal incontinence using surface electrodes to record
internal sphincter electrical activity showed that in incontinence the slow wave activity present in controls was often
not recordable. 16 A recent study with bipolar wire electrodes
has shown that there is a correlation between the frequency of
the internal anal sphincter smooth muscle electrical oscillation and the resting anal pressure. In addition, the frequency
of the slow wave activity was reduced in faecal incontinence. 15
This change in underlying electrical rhythm requires confirmation.
Another major development which provides insight into
the structure of the sphincter is anal endosonography. For
the first time we are able to image the sphincters and clearly
distinguish between the smooth echogenic appearance of the
internal anal sphincter and the characteristic heterogeneous
echo of striated external anal sphincter.`" In a study which
used anal manometry and endosonography, there was a
strong correlation between the endosonographic thickness of
the internal anal sphincter and the resting pressure. Incontinent patients with a lower than normal resting pressure
were found to have an abnormally thin sphincter. In addition, some patients with idiopathic incontinence were found
to have an unsuspected external anal sphincter defect.'8
Ultrastructural studies of the internal anal sphincter show
pronounced abnormalities in patients with faecal incontinence. 1' The main abnormalities seen using electron microscopy and light microscopy are loss of smooth muscle cells,
increased collagen fibril content, stretching of elastic tissue,
and disruption of the normal architecture.
Can we relate these observed functional and structural
findings in patients with idiopathic faecal incontinence to
changes in the innervation of the internal anal sphincter? In
vitro pharmacological studies have provided valuable information about abnormalities in both the extrinsic and
intrinsic innervation of the internal anal sphincter.202' The
sphincter receives its intrinsic innervation directly from the
myenteric and possibly other gut wall plexuses. The exact
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nature and role of the autonomic extrinsic innervation is
more controversial, but most likely comprises both a sympathetic supply which causes contraction and a parasympathetic supply whose function may be inhibitory,2223 may
maintain tone,24 or possibly modulate control of the sympathetic extrinsic and intrinsic inhibitory nerves.25 26
Organ bath studies of internal anal sphincter muscle from
patients with idiopathic incontinence, removed during postanal repair, have shown pronounced pharmacological
abnormalities.202' In faecal incontinence there is a decreased
contractile sensitivity to noradrenaline, suggesting abnormal
extrinsic a adrenergic innervation. The response to electrical
field stimulation is also altered, suggesting abnormal intrinsic
innervation. The latter is a non-adrenergic, non-cholinergic
innervation whose activity is modified by the sympathetic
extrinsic innervation. These pharmacological changes
suggest that denervation may be important in causing
decreased internal anal sphincter function and provide a
rationale for future drug treatment. Changes in the resting
pressure, electrical activity, and spontaneous relaxations of
the internal anal sphincter may also be due to an abnormality
of the innervation of the sphincter.
We can now appreciate the crucial nature of the contributions that both the smooth and the striated muscles make in
maintaining continence. Idiopathic faecal incontinence is
almost certainly not just one homogeneous condition, but a
heterogeneous syndrome with one final disabling symptom.
We must strive to identify these subgroups, using both
clinical and in vitro methods, if we are to arrive at specific
treatments.
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