Outcome after implantation of a novel prosthetic anal sphincter

in humans
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Background: A novel prosthetic anal sphincter (PAS) has been developed that aims to occlude by
flattening and angulating the bowel, reproducing the action of the puborectalis muscle. The safety of the
PAS has been confirmed in biomechanical, in vitro and long-term animal survival studies. The Medical
Devices Agency approved implantation in 12 patients.

Methods: The PAS was placed in the pelvis around the anorectal junction via a transabdominal approach
in 12 patients with severe faecal incontinence. The device was activated 6 weeks after surgery. Fibreoptic
examination of the mucosa below the device was undertaken at various intervals during review.
Results: At a median follow-up of 59 (range 30-72) months nine of the 12 patients had a functioning
PAS. There were no device-related infective complications after the initial operation but one patient
developed pseudomembranous colitis and had the device removed. The PAS was effective in restoring
continence in ten of 11 patients. Median (range) Cleveland Clinic continence scores improved from
16 (7-20) before to 3 (0-7) after surgery. In two patients the PAS was eventually removed owing
to infection after revisional surgery. There was no clinical or histological evidence of gastrointestinal
mucosal ischaemia.

Conclusion: The PAS was effective in restoring continence. There was no device-related infection
after the initial operation, no device erosion and no clinical or histological evidence of gastrointestinal

ischaemia.
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Introduction

Faecal incontinence is a common and distressing clinical
problem with few therapeutic options'. With the exception
of operations to correct a sphincter defect, surgery is
disappointing®. Attempts have been made to develop an
artificial anal sphincter, but to date these have suffered from
many complications including tissue ischaemia, infection
and erosion”.

The authors have developed an artificial anal sphincter®
that aims to overcome the risk of ischaemic complications
by simulating the normal physiology of the anorectum;
this device reproduces the action of the puborectalis by
flattening and angulating the bowel muscle. The design
is based on the present understanding that a solid may
be retained within a tube without the need for a sealed
end if an angle or ‘kink’ is incorporated in the tube’®.
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In a preliminary in vitro study, designed to simulate the
anatomy of the anorectum, inclusion of a 90° angle reduced
the occlusion pressure required to produce complete
continence for solids to only 40 mmHg’.

In brief, the prosthetic anal sphincter (PAS) consists
of a sphincter element that is placed around the
bowel at the level of the anorectal junction (Fig. 1),
a constant pressure balloon reservoir (with a sigmoid
pressure—volume relationship) and a control pump.
The sphincter component comprises an inflatable linear
expander which, when inflated, flattens the bowel against
a soft gel-filled pillow (Fig. 2). The balloon reservoir
provides the hydraulic pressure to drive the system and,
as it is set to operate at the ‘pressure plateau’ of the
balloon, a constant maximum pressure is maintained in the
system irrespective of inflation volume. The control pump
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