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Abstract

Perianal fistula is a complex and often recurrent condition with a significant impact on patients’
quality of life. Traditional surgical treatments, while effective, may have limitations in terms of
complete healing and risk of recurrence.

This retrospective clinical trial evaluated the efficacy of using autologous Adipose-derived Stem
Cells (Matrigen®) (ASCs) in the treatment of recurrent and/or complex perianal fistula. Eighteen
patients were divided into two groups: a control group undergoing standard surgery and an
experimental group treated with ASCs. The results, obtained after 12 weeks of follow-up, showed
a cure rate of 80% in the ASCs group compared to 62.5% in the control group, with a reduction in
the recurrence rate. Therefore, the results of this preliminary study indicate that the use of ASCs
represents a promising therapeutic option for the treatment of perianal fistula, capable of improving
healing rates and reducing the risk of recurrence compared to standard surgery. However, large-scale
clinical trials with long-term follow-up are needed to confirm these results and evaluate the efficacy
of ASCs in different types of perianal fistulas.
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Introduction

The aim of this clinical study is to determine the safety and
efficacy of autologous adipose-derived stem cells for the treat-
ment of perianal fistula. Minimally invasive surgery of perianal
fistulas has become increasingly important in recent years, es-
pecially in the use of autologous stem cells.

The immunomodulatory and anti-inflammatory capabilities
of adipose-derived stem cells could contribute to the healing
process of the fistula [1].

Materials and methods

This study was conducted in accordance with the rules of the
STROBE Statement (Strengthening the reporting of observation-
al studies in epidemiology).

The sample size included 18 patients whose data were re-
corded in an anonymous database. All were admitted and
treated at the Oncological Surgery Department - Garibaldi Ne-
sima - Italy, from November 2022 to February 2023. Briefly, all
patients presented with a recurrent and/or complex perianal
fistula, with or without Chron’s disease.
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Patients provided informed consent for data recording with-
in our database in an anonymous form. The diagnosis of peri-
anal fistula was made by examination (MRI of the pelvis) in
all patients. Treatment results were assessed by the operator
at 2, 4, 6 and 12 weeks after treatment. Healing was defined as
the absence of drainage through the external openings and the
complete re-epithelialisation of these openings, as well as the
absence of pain. A retrospective clinical study was conducted
by obtaining data from the pre-filled database. Patients were
enrolled from November 2022 to February 2023. During the
screening visit 18 patients were divided into two groups A
(control) and B (experimental). The groups were created taking
into account the patients’ data to minimise bias. Group A com-
prised patients who had received ‘Standard surgery’ with
8 patients (M:W=1.6); Group B comprised patients who had
received ‘Surgery using autologous adipose-derived stem cells
(ASCs)’ with 10 patients (M:W=0.66).

The surgery group was the same in both groups and the
same group then evaluated the patients in follow-up for 2, 4, 6
and 12 weeks after treatment.

At least 4 weeks before surgery, all patients underwent drain-
age seton. Subsequently, during the same operating session, pa-
tients in group B underwent liposuction for ASCs. Liposuction
was performed by the same surgical team under local anaesthe-
sia, obtaining at least 200 ml of lipoaspirate. This material was
subsequently processed in a Matrigen® filtration system directly
in the operating room. The final dose of ASCs was approximate-
ly 40 ml prepared in ready-to-use syringes.

The adipose preparation was subsequently administered in
the operating room according to a standard surgical protocol, as
described in ‘A Step-By-Step Surgical Protocol for the Treatment
of Perianal Fistula with Adipose-Derived Mesenchymal Stem
Cells’, and with external control during the surgical procedure
in all cases. Briefly, prior to the injection of ASCs (group B), the
excision of all via fistula up to the previously specillated internal
orifice was performed. The internal orifice was obliterated us-
ing mucosal flap and sutures. Half of each dose was injected
around the inner opening and the other half through the outer
opening. Finally, the external wound was sutured with detached
silk stitches.

Clinical evaluation of fistula healing was assessed at 2, 4, 6
and 12 weeks after treatment. The incidence of Adverse Events
(AE) and Serious Adverse Events (SAE) was assessed at each fol-
low-up visit. The operating surgeon assessed healing at weeks
2, 4, 6 and 12. Healing was defined as the absence of drainage
through the external wound and its complete re-epithelialisa-
tion in the absence of pain. Considering the effective results
obtained and recorded in our database, we requested the eth-
ics committee’s permission to perform a retrospective study to
perform a long-term (ongoing) follow-up of the patients includ-
ed in the study, with a focus on long-term safety, recurrence of
healed fistulas, and to determine the final status of healing and
perianal suppuration.

The data were expressed as mean + standard deviation. The
results were analyzed using Statistica® v.10 software and sig-
nificance were calculated using the student’s t and Chi-square
method.

Results

This retrospective clinical study was designed to determine
the efficacy of a new standardised and monitored surgical pro-
cedure using ASCs for the treatment of perianal fistula. ASCs
were chosen both because the stem cells and their anti-inflam-
matory effects promote long-term healing and for their excel-
lent safety profile.

As shown in Figure 1, 18 patients with perianal fistula were
enrolled and divided into two groups: Group A underwent ‘stan-
dard surgery’ (8 patients, male:female M:F=1.6); Group B un-
derwent ‘surgery with ASCs’ (10 patients, M:F=0.66). Group A
comprised patients aged between 20-52 years; the average age
was 34 years (Figure 1).
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Figure 1: Graphical summary of statistical analysis of age group
A patients.

Through statistical analysis, the lower and upper quartile
of the age of the Group A patients was calculated. The first
was 27.00 while the second was 40.50, the minimum being
20.00, the median 32.50 and the maximum 52.00. Finally, the
standard deviation value was 10.68 (Figure 2).
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Figure 2: Graphical summary of statistical analysis of age group
A patients.
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As for Group B, it comprised patients aged between 18-50
years, in fact the average age was 29.2 years (Figure 3).
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Figure 3: Graphical summary of statistical analysis of age group
B patients.

Statistical analysis revealed that the lower quartile cor-
responded to 21.00, while the upper quartile corresponded
to 40.00, the minimum being 18.00, the median 24.00 and the
maximum 50.00. Finally, the standard deviation value was 11.18
(Figure 4).
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Figure 4: Graphical summary of statistical analysis of age group
B patients.

All patients were randomised and followed-up at 2, 4, 6 and
12 weeks after treatment. After 12 weeks of follow-up of the
randomised double-blind clinical trial, significant differences
were found between patientsin group A and those who received
the ASCs (group B). Thus, the results show that the fistula healing
rate 12 weeks after the first treatment was 62.50% (95% Cl; 5
out of 8 patients) for group A and 80.00% (95% Cl, 21.8-65.9;
8 out of 10 patients) for group B (Figure 5). Therefore, surgical
treatment with ASCs showed a significant increase of 17.5% of
patients healed already after 12 weeks compared to treatment
with standard surgery. However, cases of recurrence were re-
corded with both surgical treatments. Indeed, after 12 weeks
of follow-up, a significant change was observed, as two out of
eight healed patients in group A (25.00%; Cl: 95%) experienced
recurrence compared to only one out of 10 patients in group B
(10.00%; Cl: 95%) (Figure 5).
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Figure 5: Flow-chart diagram of double-blind randomised
clinical trial with different phases: enrollment, allocation and
follow-up. ASCs: Autologous adipose-derived stem cells.

Therefore, based on the results obtained, we believe that the
new surgical protocol based on surgical treatment with ASCs
played an important role in reducing the number of fistula re-
currence rates.

Furthermore, we did not find any other differences between
the groups in the clinical evolution of the patients (data not
shown). Finally, no statistically significant differences were ob-
served between the groups (P=0.403).

In this study, the placebo effect, which has been shown to
have a strong influence in the field of stem cell therapy, was
eliminated [1]. The main limitation of this study is the low num-
ber of patients recruited and the short-term follow-up; in fact,
both patient enrolment and follow-up were carried out in order
to expand the study to a larger number of patients and to moni-
tor the rate of healing and long- term relapse. Another limitation
is that, due to the mechanism of action of ASCs, it might be advis-
able to use autologous or at most allogeneic ASCs from selected
healthy donors where liposuction is not possible. Patients with
Crohn’s disease have an inflammatory process and, due to the
anti- inflammatory properties of ASCs, we expect better results
in patients with this disease condition.

Thus, the only treatment for fistulous Crohn’s disease that
has reported efficacy results in a phase lll clinical trial is the use
of allogeneic cells [2]. The advantage is to be able to select ASCs
from the best donor and to speed up the treatment, avoiding
possible inconveniences (contamination, culture problems)
from the adipose tissue that is to be removed to be implanted
during the process of production and/or transport. However,
it is emphasized that ASCs from patients with inflammatory ill-
nesses have reduced anti-inflammatory capabilities and func-
tional abnormalities [3].

Discussion

Seton placement is the primary treatment of perianal fistula
surgery.

More studies have shown that combination treatment of
ASCs and surgery yielded better results [4,5]. Antibiotics, im-
munosuppressants and steroids, have little effectiveness in the
treatment of Crohn’s perianal fistula, with recurrence of disease
[6-8]. Present DH in his randomized trial showed that healing
rates were significantly higher with infliximab than with placebo
[9,10].
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Transplantation of auto-ASCs for Crohn’s perianal fistula has
been shown to be safe. A phase | trial in with Crohn’s perianal
fistula resulted in 75% complete closure of the external open-
ing [10].

Garcia-Olmo in his study demonstrated fistula closure in 56%
of patients undergoing auto-ASC transplantation [11]. Lee WY.
showed that the 1- and 2-year closure rates were 88% and 75%
[12].

Given the relapse rate of Crohn’s perianal fistula in patients
receiving infliximab or underwent seton placement, stem cell
transplantation would be a efficacious and safe.

Our study had important limitations due to its retrospective
design, selection bias and small number of patients.

Conclusion

This retrospective study, although limited by a small sample
size and short-term follow-up, suggests that surgical treatment
of perianal fistulas with autologous Adipose tissue-derived
Stem Cells (ASCs) may offer a clinically relevant improvement in
healing rates and a reduction in recurrence compared to stan-
dard surgical procedures. Specifically, the study demonstrated a
17.5% increase in healing rates at 12 weeks in the ASCs group
and a lower recurrence rate. Despite the absence of statistically
significant differences between the groups, probably due to
the limited number of patients, the observed trends indicate
a potential benefit of ASCs in this context. However, a larger,
long-term study is essential to validate these preliminary find-
ings and to fully evaluate the long-term safety and efficacy of
ASCs in the treatment of perianal fistula. Furthermore, future
research should explore the use of allogeneic ASCs in specific
patient populations, such as those with Crohn’s disease, and ad-
dress the potential impact of inflammatory conditions on the
functionality of ASCs.
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