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Abstract

Aim A new artificial anal sphincter placed into the
intersphincteric space, SphinKeeper™, has recently been
proposed to improve outcomes in the treatment of fae-
cal incontinence (FI). We report our preliminary results
with short-term follow-up, comparing preoperative and
postoperative data after implant of SphinKeeper™ in
patients suffering from FI.

Methods All patients older than 18 years were included
with FI of at least 6 months, incontinence episodes
occurring more than once a week and resistance to
other conservative treatments. Anorectal manometry,
endoanal ultrasound, Cleveland Clinic FI Score, FI
Quality of Life score and total number of episodes of
FI per week were recorded preoperatively and at the
end of the 6-month follow-up period.

Results Thirteen consecutive patients were treated with
SphinKeeper™. No intra-operative nor postoperative
complications were reported. Two cases of prosthesis

extrusion occurred, and in one case an anterior

dislocation was detected. Maximum resting pressure,
total number of episodes of FI per week and Cleveland
Clinic FI  Score
(P <0.05).

were improved after 6 months

Conclusions SphinKeeper™ could be a minimally inva-
sive procedure for FI with good postoperative out-
comes. If these results are confirmed by studies with
more patients and longer follow-up, it could be a first-
line approach in FI.

Keywords faccal incontinence, sphincter lesion, artifi-
cial anal sphincter, endoanal ultrasound, SphinKeeper™

What does this paper add to the literature?

This study provides evidence of the safety, feasibility
and good outcome of SphinKeeper™ in the treatment
of faecal incontinence, and the technique compares well
with other more invasive techniques. It is also the first
article on SphinKeeper™ with a 6-month follow-up and
includes patients with a sphincter injury.

Introduction

Faecal incontinence (FI) is a frequent and complex con-
dition with a significant impact on psychological well-
being and quality of life and is associated with high
social and health costs. Its prevalence in the USA, com-
parable in men and women, is estimated at around 10%
of the population over 21 years (2%—-20%) and increases
with age [1,2]. Several treatments are available for FI,
from conservative such as pelvic floor exercise, biofeed-
back and electrical stimulation, each with a high failure
rate, less invasive procedures such as bulking agents,
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sacral and tibial nerve stimulation and more invasive
such as graciloplasty or dynamic graciloplasty, sphinc-
teroplasty and artificial magnetic sphincter. Unfortu-
nately, the results of all of these techniques are variable
[3]. A new artificial anal sphincter inserted into the
intersphincteric space, SphinKeeper™, has recently been
described by Ratto et al. [4] to improve results in the
treatment of FI. We report our preliminary results with
a short-term follow-up, comparing preoperative and
postoperative data before and after the implant of

I™M

SphinKeeper™ in patients with FI.

Method

SphinKeeper™ prostheses (THD SpA, Correggio, Italy)
are made of Hyexpan (polyacrylonitrile). In the dehy-
drated state they are thin solid cylinders (length
29 mm, diameter 3 mm), which change shape and size
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[become shorter (23 mm) and wider (diameter 7 mm)]
and physical properties (softer, with shape memory)
within 48 h of contact with fluid. The study was
approved by the local ethics committee and all proce-
dures were performed by the same two surgeons (MLT
and IC) at Villa Tiberia Hospital, Rome, Italy, with the
Department of Surgery, Sapienza University of Rome,
Ttaly.

We included all patients over the age of 18 years;
with FI (incontinence to liquid and/or solid stools) that
had started at least 6 months before; episodes of FI that
occurred more than once a week and resistant to con-
servative treatments (e.g. stool bulking and/or consti-
pating agents); and endoanal ultrasound (EAUS)
assessment showing intact anal sphincters or a sphincter
injury [internal anal sphincter (IAS), external anal
sphincter (EAS) or both]. The exclusion criteria were
malignant neoplasms, unknown cause of rectal bleeding,
congenital anorectal malformations, inflammatory bowel
disease, sepsis, obstructive defaecation syndrome, neuro-
logical disease and coagulation disorders.

All patients were evaluated before surgery with a
complete proctological examination including previous
proctological history, anoscopy and colonoscopy, if
necessary. Preoperative, intra-operative and postopera-
tive data were recorded on our prospective database:
anorectal manometry (AM) with the Anopress™ device
(THD SpA), EAUS with the Aqua Vu™ (USB-
12 MHz high resolution endocavity probe; Laborie®,
Mississauga, ON, Canada), the Cleveland Clinical Fae-
cal Incontinence Score (CCFIS) [5] and the Faecal
Incontinence Quality of Life (FIQL) score [6]. Also
the total number of FI episodes per week was
recorded. After a complete explanation by a member
of the surgical team, informed consent was signed by
all patients.

All patients were instructed to avoid constipation
and hard stools (which can lead to carly displacement of
the prosthesis), so behavioural changes were advised
and dietary fibre supplements were prescribed after sur-
gery (e.g. stool bulking). As described by Ratto ez al
[4], the patients had bowel preparation with two
120 ml docusate sodium enemas, 12 and 2 h before
the treatment. Antibiotic prophylaxis of 1 g of intra-
venous cefazolin and 500 mg of intravenous metronida-
zole was given. The prostheses were checked with
EAUS at 1 week, 1 month and 6 months after surgery.
The primary end-point was to evaluate the safety of the
procedure in terms of intra-operative and postoperative
adverse events and complications. The secondary end-
point was to assess the effectiveness of SphinKeeper™
injection in terms of improvement of FI, manometric
parameters and quality of life. CCFISs were calculated
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with a continence diary kept by all patients and the
FIQL questionnaires were compiled at the end of the
follow-up.

Statistical analysis

spsse version 17.0 (IBM, Armonk, New York, USA)
was used for the statistical analysis. Data were expressed
as median with range. The Mann-Whitney U test was
used to analyse the quantitative variables and P < 0.05
was considered statistically significant.

Surgical technique

SphinKeeper™ prostheses were implanted as described pre-
viously [4] under general or spinal anaesthesia in the litho-
tomy position; 10 2-mm skin incisions were made 2—-3 cm
from the anus, at 1, 2, 3,4, 5,7,8,9, 10, 11 o’clock posi-
tions, equidistant from each other. A careful, blind dissec-
tion into the intersphincteric space was performed using
Kelly forceps, and once this tunnel was created the delivery
system was placed until it reached the upper intersphinc-
teric space. Implantation was checked carefully using intra-
operative EAUS confirming the correct position of the
implants in the intersphincteric space, with the apex of the
implant at the upper edge of the puborectalis muscle. After
implantation EAUS confirmed the location of the prosthe-
sis, which appears as a hyperechoic dot with a hypoechoic
shadow behind it. The same procedure was repeated for all
10 prostheses around the entire circumference of the IAS.
Finally, skin wounds were sutured with absorbable sutures.
All patients were strongly advised to observe bed rest or to
move slowly from bed to chair for 48 h to minimize early
prosthesis dislocation.

Results

Between December 2016 and February 2018, 13 con-
secutive patients (10 women and three men) affected by
FI were treated with SphinKeeper™ prostheses. Base-
line, preoperative and postoperative data of each patient
are shown in Table 1.

The number of prostheses implanted was 10 in all
patients with a median operating time for the SphinKee-
per™ implant using EAUS guidance of 41 min (range 33—
48 min). The present series included patients with intact
sphincters, and with TAS and EAS defects. The prostheses
were placed in the same position in all patients, regardless
of the position of the sphincter injury. No intra-operative
or in-hospital complications were reported. In this prelimi-
nary report, the follow-up for each patient was 6 months.
After a week, by EAUS assessment all the prostheses
achieved the final size, even those implanted in scar tissue
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Table | Preoperative and postoperative data.

AM, anorectal manometry; CCFIS, Cleveland Clinic Faecal Incontinence Score; EAS, external anal sphincter; EAUS, endoanal ultra-
sound; F, female; FI, faccal incontinence; IAS, internal anal sphincter; LAR, low anterior resection; M, male.

(Figs 1,2 and 3). No anorectal pain or discomfort occurred
during the entire follow-up period.

Two cases of a prosthesis extrusion occurred
1 month after surgery: in one male patient there was a
posterior extrusion and in a female patient an anterior
extrusion occurred. Anterior dislocation, defined as a
prosthesis not at the same level as other implants, was
detected in one female patient 6 months after surgery.
The mean and range of preoperative and postoperative
AM (reference values: resting pressure range 40—
80 mmHg; squeeze pressure range 105-261 mmHg),

EAUS, CCFIS and FIQL score are shown in Table 2.

Discussion and conclusions

Various injectable agents have been used to improve FI,
although the techniques, the materials and the most
useful placement sites are not yet standardized. More-
over, the results are controversial and hard to interpret.

A Cochrane review analysed five randomized trials with
382 patients, concluding that all five studies were lim-
ited, with methodological bias [7]. Hong et al. [8] in
their systematic review and meta-analysis of medium-
term outcomes in FI after treatment with injectable
materials found that the agents used result in significant
improvement, despite there being few randomized con-
trolled trials to reach definitive conclusions, and they
concluded that further studies are needed. Recently, a
multicentre observational study with GateKeeper™ by
Ratto ez al. [9] has been published. The authors anal-
ysed 54 patients with FI, 48 (89%) with no IAS lesion
and six (11%) with a defect of IAS not exceeding 60°.
After a 12-month follow-up, 56% of patients showed an
improvement in FI of 75%, and 13% became completely
continent.

In this report we included patients with sphincter
injury (IAS, EAS or both), even though the circumfer-
ential and longitudinal extent of the sphincter defect
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Figure 1 Two-dimensional endoanal ultrasound showing 82°
EAS lesion.

Figure 2 Intra-operative EUAS showing the prosthesis in the
dehydrated state. Implants (s) appear as hyperechogenic images
in the intersphincteric space.

can reduce the success rate of the procedure. The pros-
theses were placed in the same position regardless of
the position of the defect. Previous studies with Gate-
Keeper™ reported placement in sphincter lesions
< 120°. In our case series there were no lesions > 120°
but as the first preliminary report of a new device we
decided to include not only patients with non-homoge-
neous IAS or EAS but also those with IAS and /or EAS
defects.

Recently, it has been suggested that the improvement
with SphinKeeper™ (THD SpA) may be because of the
bulking effect due to its larger size and to the greater
number of prostheses placed (from eight to 12).
Although results are awaited, at present the only report
available is on the feasibility of the procedure [4]. Our
preliminary report is the first study in the literature that
compares preoperative and postoperative results using
the CCFIS and the FIQL score; despite a short-term
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Figure 3 Two-dimensional EUAS showing the prostheses after
6 months.

follow-up of 6 months and a small sample size, some
observations can be made. Validated tests — CCIES and
FIQL score — offer more objective results than the num-
ber of FI episodes reported by patients. However, we
decided to include episodes of FI per week as a non-vali-
dated parameter, as patients’ perception of FI and the
actual episodes reported do not always match. Despite an
improvement of the CCFIS and a reduction of FI epi-
sodes per week, patients do not necessarily report an
improvement of their lifestyle. This could be due to their
long history of FI that may profoundly have changed
their perception of the condition. Perhaps a longer fol-
low-up of these patients would clarify the real advantage
or disadvantage of the procedure to quality of life.

It is difficult to establish which patients are most
suitable for this device. We thought that the inclusion
and exclusion criteria used for GateKeeper™ should be
the initial criteria for SphinKeeper™ placement. Along
with the only other study on SphinKeeper™ [4], no
intra-operative nor postoperative complications were
reported in our study. However, despite not having
seen any infectious complications, we believe that pre-
implantation antibiotic prophylaxis should be dispensed,
following the same strategy as used for other procedures
in which a foreign body is implanted. The CCFIS and
the total number of FI episodes per week were statisti-
cally significantly improved, although no statistical dif-
ferences were observed in the preoperative and
postoperative FIQL score, which is probably due to the
small sample size reducing the power of the study.

Patients with lower preoperative CCFIS appeared to
have a greater improvement than those with a higher
preoperative CCFIS. Higher CCFIS may be associated
with more severe incontinence that may require more
invasive treatment. If this finding is confirmed by ran-
domized studies with a larger number of cases, it could
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Table 2 Preoperative and postoperative data.

AM, anorectal manometry; CCFIS, Cleveland Clinic Faecal Incontinence Score; FI, faecal incontinence; FIQL, Faecal Incontinence

Quality of Life; NS, not significant.

identify a category of patients that may benefit the most
from the SphinKeeper procedure. We reported an
improvement in resting pressure on AM, while no sig-
nificant improvement in squeeze pressure was observed.
In the present study, 11 sphincter defects were seen;
SphinKeeper™ had no effect on sphincter training, so
the degree of sphincter injury may affect surgical out-
come.

In our series, we have reported two prosthesis extru-
sions (one anterior and one posterior) and an anterior
dislocation in a patient after 6 months. According to de
la Portilla ez al. [10], the displacement may be due to
the location of the implants in a virtual space (the inter-
sphincteric space) and stretching during defaecation
may facilitate their movement. However, we could not
explain the late displacement. Perhaps it is because of
wrong positioning; further studies with more patients
and long-term follow-up are needed to clarify this
hypothesis. According to our preliminary experience,
the anterior displacement in female patients may be due
to the rectovaginal septum; this virtual space is more
subtle in women and therefore more prone to tension
within the space; further studies are needed to evaluate
this theory. We have not observed any connection
between prosthetic  dislodgement and functional
improvement evaluated with CCFIS, however. The
effect of migration or extrusion during clinical follow-
up could better be investigated in larger studies with
longer follow-up.

Despite the promising results, this study has several
limitations. First, the small sample size can be a con-
founding factor and can reduce the power of the analysis
and underestimate the complications associated with the
use of SphinKeeper™ and be prone to a type I error.
However, this is the first paper about this novel proce-
dure with a homogeneous 6-month follow-up and
includes patients undergoing SphinKeeper™ with sphinc-

ter injury. Also, we prescribed dietary fibre

supplementation postoperatively to avoid constipation
and hard stools that may lead to early displacement. This
stool bulking may hide the real benefits of SphinKee-
per™, with any advantage not being due to this novel
procedure. Furthermore, all patients must now be sub-
jected to long-term monitoring of the implants, perhaps
assisted by three-dimensional EAUS, that can provide a
better assessment and more accurate information on the
position and possible displacement of the prostheses.
Finally, it is not a randomized trial and has limited fol-
low-up. For a better assessment of the functional out-
come, a prospective randomized study with more
patients and with long-term follow-up may be required.
If these results are confirmed by such studies it may be
considered as a less invasive first-line treatment of FI.

This technique provides the possibility of reconstitut-
ing the shape of the anal canal and reinforces the area
of scarring by improving the continence contribution
from the remaining sphincters. It could be an adjuvant
treatment after other procedures for FI.
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