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ABSTRACT:

Background: Risk of recurrence after surgical treatment of a recurrent fistula is up to 50%. It has be known that more aggressive
surgical treatment is associated with a high risk of anal sphincter damage and leads to incontinence. Several studies have been
designed to elaborate minimally invasive treatment of rectovaginal and anal fistulas. The properties of Adipose-derived Stem
Cells (ASC) significantly enhance a natural healing potency. Here, we present our experience with combined surgical and cell
therapy in the treatment of fistulas.

Materials and Methods: Four patients were enrolled in our study after unsuccessful treatments in the past—patients 1-3 with rec-
tovaginal fistulas including two women after graciloplasty, and patient 4 - a male with complex perianal fistula. Adipose tissue
was obtained from subcutaneous tissue. ASCs were isolated, cultured up to 10+/-2 mIn cells and injected into the walls of fistulas.
Follow-up physical examination and anoscopy were performed at1, 4, 8, and 12 weeks, 6 and 12 months after implantation.

Results: Up to 8 weeks after ASC implantation, symptoms of fistulas’ tracts disappeared. At 8 weeks, in patients 1-3, communication
between vaginal and rectal openings was closed and at 12-16 w. intestinal continuity was restored in patient 3 and 4. After a 6-month
follow-up, the fistula tract of patient 4 was closed. Up to 12 m. after ASCimplantation no recurrences or adverse events were observed.

Conclusion: ASCs combined with surgical pre-treated fistula tracts were used in four patients. All of them were healed. This en-
couraging result needs further trials to evaluate the clinical efficiency and the cost-effectiveness ratio.
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INTRODUCTION

Anal fistulas, defined as abnormal channels between the rectum
and the surrounding structures, are still a big problem in every-
day surgical practice. Aggressive surgical treatment results in
the highest healing rate, however, are associated with the risk
of sphincter damage and incontinence. On the other hand, less
aggressive methods are associated with the risk of recurrencel.
The increasing popularity of minimally-invasive treatment and
lowering the risk of incontinence requires new techniques pro-
moting healing of fistulas, especially considering Crohn’s dis-
ease, recurrent or branching fistulas. Thus far, minimally-inva-
sive methods, such as fibrin sealants 2,3 and pig-collagen plugs
4,5 proved to be unsuccessful.

Significant advancement in treating fistulas, especially those most
troublesome found in Crohn’s disease, has been achieved by Gar-
cia-Olmo team using the adipose-derived stem cells (ASC)6. This
type of mesenchymal stem cells derived from the adipose tissue
shows a number of features including immunomodulation7,8, re-
leasing growth and proangiogenic factors9, promoting fibroblast
migration to the wound and production of collagen10 as well as
differentiation of mesenchymal cells11. The properties of ASCs are
perfect for healing of large tissue defects. Therefore, a reasonable
use of stem cells along with proper surgical treatment allowed to
achieve 50% to 90% healing rate of fistulas in Crohn’s disease in the
study by Garcia-Olmo team12,13, as well as other authors14-17.
In those studies, millions of cells were injected into the lumen and
walls of the fistula immediately after surgical intervention as part
of a single procedure.

48 DOI:10.5604/01.3001.0010.1019

The aim of this article is to present the preliminary results of com-
bined surgical and cell therapy of recurrent fistulas. Stem cells were
administered to patient, for whom successive surgical interventions
would have been associated with an increased risk of incontinence.

MATERIALS AND METHODS

Patients

Patients, in whom the fistula had remained for at least 12 months
despite at least 2 surgical interventions were qualified for com-
bined therapy. The group of 4 patients consisted of three women
with a rectovaginal fistula and one male with a transsphincteric
fistula of cryptoglandular origin (according to Parks18) aged 30
to 50. Their detailed characteristics are shown in Table 1. In two
females, the rectovaginal fistula was formed by peripartum per-
ineal tear. In the third female, the fistula was formed as a result of
a mechanical injury, probably sexual one. In all three women, fe-
cal incontinence and release of gas through the vagina was seen
despite earlier reconstructive interventions. On physical exami-
nation as well as on transrectal ultrasound, an extensive defect
of rectal and vaginal walls was visible above the sphincter. In the
male, a transsphincteric branching fistula was diagnosed with vis-
ible internal and external openings. Subjective symptoms, gas re-
lease and purulent discharge persisted for more than 12 months
despite numerous surgical interventions.

The experimental therapy (or so-called ‘compassionate use’) in-
cluded a surgical intervention followed by implantation of stem
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Tab. .

ID SEX,AGE  TYPEOFFISTULA ETIOLOGY, DURATION SURGICAL INTERVENTIONS

1 Female Rectovaginal Postpartum,
aged 30 12 months

2 Female, Rectovaginal Postpartum, 6 years  Fistula excision,
aged Cracilloplasty, colostomy
33

3 Female, Rectovaginal Mechanical (sexual Fistula excision with wall
aged practices), plasty, CGracillopasty,
50 5years colostomy

4 Male, Rectal, cryptoglandular, LIFT*
aged transsphincteric, 12 months
32 recurrent

*LIFT - Ligation of InterSphincteric Fistula Tract

cells conducted in the years 2013 to 2014, which was approved by
local bioethics committee and was in accordance with Polish le-
gal regulations as well as the Declaration of Helsinki. Each patient
was informed about the risk associated with experimental therapy
and gave informed consent to participate. As part of a diagnostic
process and preparation for the procedure, all patients underwent
endoscopy and transrectal ultrasound, while the degree of defeca-
tion control was assessed based on standard questionnaires (FISI).

2.2 Treatment

In order to increase the survival rate of stem cells at the application site,
ASCs were applied 2-4 weeks after surgery. In 2 patients, it followed
the transposition of the gracilis muscle to the space between vagina
and rectum in order to restore the rectovaginal septum. In the third
patient, they were applied to the slit-like canal after previous plasty of
the vagina and rectum. In patient 4, the first stage was the ligation of
the intersphincteric fistula tract (LIFT)19. At the end of the surgical
procedure, adipose tissue was taken from the abdomen, which was
later placed in a sterile container filled with saline and transported to
the cell bank. Cultures were conducted according to the Good Man-
ufacturing Practice (GMP). After intensive rinsing with saline and
1% penicillin / streptomycin, the tissue was cut into small pieces and
weighted. Further conduct was according to the protocol described11.
For each cultures, three passages were performed, until obtaining 8-12
mln ASCs (Patient 1 — 10 mln, Patient 2 — 10 mln, Patient 3 — 12 mln,
Patient 4 — 8.5 mln). After that, the cells were transferred into one
falcon tube, centrifuged twice changing the supernatant for Ringer’s
solution. Finally, the cells were inoculated in 2 mL of Ringer’s solu-
tion and provided in sterile syringes. The cell survival rate was at least
95%. Phenotyping and differentiation into adipocytes, osteocytes and
myocytes was assessed after the first passage and was in accordance
with mesenchymal stem cell characteristics.

Approximately % of suspended cells were administered to the fistula
walls under visual guidance. The rest of the mixture was adminis-
tered in a similar manner, however, from the vaginal opening site
(patients 1-3) or external opening on the skin (patient 4). After 6h
since the application of cells, the patients were discharged home.

2.30bservation

After application of the adipose-derived stem cells, follow-up visits
were continued for at least 12 months at the following intervals: 1, 4,
8, 12 weeks and 6, 12 months (Figure 1A). In addition to subjective
evaluation, physical examination and transrectal ultrasound were
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RESOLUTION OF SYMPTOMS NO COMMUNICATION OTHER

4-8 weeks 8 weeks

4-8 weeks 8 weeks Restoration of Gl
continuity on month 5

4-8 weeks 8 weeks Restoration of Gl
continuity on month 4

12 weeks 6 months

performed. As full healing, we assumed a lack of clinical symptoms,
a lack of communication between the primary openings on physi-
cal examination, and as a lack of recurrence — no channel present
on the 12th month after cell therapy.

RESULTS

The interventions and observations were conducted according to
the scheme shown in Figure 1A. In all patients with rectovaginal
fistula, no fistula was noticed on physical examination 8 weeks af-
terwards. However, between 4 and 8 weeks, the subjective symp-
toms resolved (stool and gas release through the vagina) (Table I).
In the fourth patient, no discharge from the external opening was
observed after 8 weeks. In patients with a stoma, the continuity
of the alimentary tract was restored 4 months after application of
cells. Six months after application of ASCs, full healing of fistula
openings was observed (Figure 1B). On one-year observation, no
recurrence or adverse reactions were noted. Due to the limited
size of the patient group and the therapeutic nature of the inter-
vention, no statistical analysis was performed.

4.DISCUSSION

Our preliminary experience suggests that combination of sur-
gical treatment with cell therapy is an interesting alternative for
patients with difficult forms of anal fistulas, especially rectovag-
inal fistulas. In the group of patients receiving such treatment,
full healing of a fistula was achieved up to 8 weeks in the case of
small tissue defects and within 3-6 months in the case of a very
large soft tissue defect, while using a relatively low number of
ASCs (only 10 mln vs. tens or hundreds of millions14,15,17) on
single application (vs sequential application13-15). On obser-
vation for over a year, no recurrence was noted. A natural limi-
tation of our observational study is the small size of the patient
group, however, in spite of that, our results are similar to those
presented by the Garcia-Olmo team20. It should be mentioned
that only patients with fistulas that were difficult to treat were
enrolled in the compassionate-use study, where further surgi-
cal treatment would be associated with the risk of fecal inconti-
nence (patients 1 and 4) or sustaining stoma (patients 2 and 3)
and hence it would lower the quality of life.

Despite encouraging results of numerous clinical studies12-17,21,22,
cell therapy in fistula management is still considered an investiga-
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Fig.1.A. Conduct scheme during therapy. B. Patient 4: on the left— photography of fistula following LIFT, in the middle— photography of cell administration, on the right—
photography taken 6 months after administration of cells (full healing was noted with epithelialization of the external opening).

tional method. It is hard to unequivocally determine the efficacy
of ASC therapy due to the fact that each of the previously men-
tioned studies had a slightly different study design20. Most studies
regarded fistulas formed in the course of Crohn’s disease12,14-16,
while two studies covered recurrent fistulas in the course of Crohn’s
disease as well as other diseases13,20. In those studies, mesen-
chymal stem cells derived from the adipose tissue6,12-15,22,23
or bone marrow16,17 were used, suspending those cells in fibrin
sealant13,14 or not13,17,20,21,23. In all studies conducted so far,
surgical intervention was combined with cell application as a sin-
gle-step procedure, reaching the healing rate of 50-85% 12,14-
17,21,22 and 50-90%13,20 for fistulas in the course of Crohn’s dis-
ease and other diseases respectively.

Somatic cell therapy is classified in the European Union as an
advanced therapy medicinal product (ATMP). It imposes an ob-
ligation to produce cells according to the Good Manufacturing
Practice (GMP), which raises production costs (according to
our estimation, around ten times). GMP rules also imply strict
control of cooperation between clinicians and the cell bank
while transferring the source tissue and the final cell product.
However, implementation of those rules significantly increases
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patient safety during cell therapy. Total cost of producing 10-40
mln ASCs in Poland is similar to that reported by Garcia-Ol-
mo20. Production-related cost in a classic cell bank can only be
lowered by increasing the production scale (maximal decrease
by 30%) or shortening the incubation time (ca. 1-5% per day).

SUMMARY

In conclusion, healing of the fistulas was achieved in all patients
regardless of the type and etiology of the fistula, the size of soft
tissue defect and previous interventions.

During our observation, no side effects relating to cell therapy and
surgical treatment were noted. However, further research is need-
ed on a larger group of patients, which would allow to determine
the clinical efficacy and precise indications for ASC application.
Despite a relative high cost of cell products, ASC therapy brings a
chance of complete cure for patients with recurrent fistulas, and
hence it can drastically lower the costs of chronic treatment and
successive surgical interventions, as well as of work absence, hy-
gienic products and psychological counseling.
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