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AbstrAct:   Treatment of perianal fistulizing Crohn’s disease is demanding and burdened with a high percentage of failures, which forces 
clinicians to search for new, more effective therapeutic options. One of these options is the use of adipose-derived mesenchymal 
stem cells in local administration. Due to their multipotentiality and complex mechanism of action, stem cells are the promising 
new therapeutic approach for the treatment-refractory complex perianal fistulas – demonstrating both high efficacy and 
a favorable safety profile. The paper presents current knowledge on the mechanisms of action and manner of administration of 
mesenchymal stem cells, as well as the effectiveness and safety of their use in the treatment of perianal Crohn’s disease based on 
available literature
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IntroductIon

Stem cells and their unique characteristics have been within the scope 
of interest of both researchers as well as clinicians from numerous 
fields of medicine. Promising results of stem cell transplantation in 
plastic and reconstructive surgery, treatment of leukemias, lymphomas, 
congenital disorders of the immune system, some inherited disor-
ders or malignancies have been reported to date. There are ongoing 
studies on novel applications of stem cells in the treatment of type 1 
diabetes, multiple sclerosis, Parkinson’s disease, epilepsy, or autism. 

Thus, it is not surprising that Crohn’s disease might be a promising 
therapeutic option. Several dozen studies available in professional 
literature indicate that systemic administration (intravenous trans-
plantation) of stem cells induces clinical remission in as much as 
76% and endoscopic remission in 30% of patients with active lumi-
nal Crohn’s disease [1]. There are also high hopes associated with 
local stem cell administration in the treatment of perianal disease. 
This most severe presentation of the disease, manifesting with nu-
merous, often complex perianal fistulas, remains a great therapeu-
tic challenge. Despite the availability of surgical techniques and 
undeniable value of biological therapy, therapeutic failure rates 
still reach 40% and the need for repeated surgical intervention (in 
over 90% of cases) determines poor prognosis and, on numerous 
occasions, stoma formation. However, research shows that the use 
of stem cells [2] enables healing of over 57% of fistulas, including 
the most difficult cases in patients who have undergone repeated 
treatment without satisfactory effect. 

What are stem cells? Where is their potential hidden? Can they 
fulfill surgeons’ expectations for an optimal (safe and effective) 
treatment method of perianal fistulas formed in the course of 
Crohn’s disease? Will they finally find their place in the guidelines?

The goal of this work is to present the current results of treatment 
of complex fistulas formed in the course of perianal Crohn’s disease 

using stem cells and to answer questions regarding their role in the 
standards of treatment of perianal Crohn’s disease. 

whAt Are stem cells?

Stem cells are multipotential, unspecialized precursor cells char-
acterized by a unique ability to differentiate into cells of various 
tissues [3, 4]. They affect the growth of normal tissues as well as 
their repair in case of damage. 

We distinguish several types of stem cells depending on their abil-
ity to differentiate: 

•	 totipotent cells – possess the ability to transform into all 
types of cells found in the body, including extraembryonic 
cells (placenta, umbilical cord) (human embryonic cells 
from a single blastomere, ESC);

•	 pluripotent cells – possess the ability to differentiate into 
all types of cells except for extraembryonic cells; they arise 
from an embryoblast of a blastocyst; 

•	 multipotent cells – possess the ability to form several types 
of cells, differentiate within one of the three germ layers: 
ectoderm, endoderm and mesoderm;

•	 unipotent cells – can differentiate into one, predefined type 
of cell (Fig. 1a.). 

Contrary to embryonic stem cells, which can only be found in hu-
man embryos, somatic (adult-type) stem cells (ASC – adult stem 
cells) are widely available in the body and constitute an easily ac-
cessible biological material. Among several types of cells, those 
originating from mesodermal germ layer (Fig. 1b.) – mesenchymal 
stem cells (MSC), are most often utilized in therapeutics.  Adult 
mesenchymal stem cells possess the ability to proliferate and dif-
ferentiate into various types of tissues, thus stimulating growth 
and tissue regeneration. They produce and excrete a number of 
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and delivered as a preparation containing cells of specified number 
and viability) are used in the treatment of fistulas in Crohn’s disease.

In the literature, the number of MSCs in a single administration 
during a procedure ranges from 200 thousand to 5 mln/mL and 
from 10 to 120 mln/procedure [8–18]. However, it is known that 
the efficacy depends on both the number as well as the quality 
of transplanted cells. A preparation of allogenic adipose-derived 
mesenchymal stem cells (darvadstrocel) contains 5 mln cells/mL 
and it is recommended that 24 mL of preparation (120 mln cells/
procedure) should be given during a single administration. 

clInIcAl problem

The problem of perianal pathology affects one in three patients 
with Crohn’s disease [19, 20]. In nearly 50% of cases perianal 

active substances (growth factors, cytokines, chemokines, micro-
RNA, exosomes), which interact with various components of the 
immunological system, modulating its activity [3–7]. Their immu-
nomodulatory properties determine the ability to suppress inflam-
mation, stimulate angiogenesis, and promote healing. Phenotype 
of differentiated stem cell depends on its environment – inflam-
matory microenvironment determines an anti-inflammatory phe-
notype (Fig. 2a.), while new trauma– pro-inflammatory phenotype 
(Fig. 2b.). This plasticity of mesenchymal stem cells is decisive to 
their therapeutic potential in countless indications. 

Mesenchymal stem cells can be obtained from the body in several 
ways (Fig. 3.). Adipose tissue is an easily accessible source of relatively 
homogenous mix with stable phenotype and high vitality. Both au-
tologous (cells collected from the same patient, usually from the ab-
domen, thighs or buttocks) as well as ready-made allogenic cells (col-
lected from healthy donors, proliferated under laboratory conditions 

Fig. 1.  Stem cell types and differentiation capabilities (a); mesodermal cells are used for therapeutic purposes (b).

Fig. 2.  Activity of mesenchymal stem cells depending on a microenvironment a.) anti-inflammatory phenotype, b.) pro-inflammatory phenotype. MSC – mesenchymal stem cell; 
MDSC – myeloid-derived suppressor cell; NK cell – natural killer cell; Il-6 – interleukin 6, Il-8 – interleukin 8; HGF – hepatocyte growth factor; TNF-alfa – tumor necrosis factor a’ 
TNFR – TNFa receptor; PGE2 – prostaglandin E2; IDO – indoleamine 2,3-dioxygenase; IFN-g – interferon g; CXCL3 – chemokine (C-X-C motif) ligand 3; CCL2, CCL3, CCL12 – chemokine 
(C-C motifs) ligands 2, 3 and 12; TGF-b1 – transforming growth factor b1; TSG-6 – tumor necrosis factor-inducible gene 6; GM-CSF – granulocyte macrophage–colony stimulating 
factor; TLR2, TLR4 – toll-like ligand receptors (2 and 4); MIF – macrophage inhibitory factor; LPS – lipopolysaccharide.
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sis in the region (Fig. 7.). Surgical drainage of abscesses and re-
tention areas (>2 cm) over the course of fistula and and drainage 
of the fistula itself are necessary. A loose seton inserted in the 
main fistula canal and left for many weeks or even months en-
ables control of the septic process over the course of treatment. 
Antibiotics: metronidazole (750–1500 mg/day) and ciprofloxa-
cin (500–1000 mg/day) in short-term (1–2 weeks) and long-term 

lesions are present at the time of diagnosis. However, due to great 
variability of clinical manifestations they are often unrecognized 
as an integral part of the disease picture and remain untreated for 
a long time. Perianal fistulas are considered the most severe form 
of Crohn’s disease [20, 21]. Lesions appear and progress suddenly, 
often over the course of several days, often preceding the symp-
toms of luminal disease during the exacerbation phase. When 
treated, they heal with difficulty, leaving permanent marks that 
impair patients’ quality of life in long-term.    

Perianal Crohn’s disease can manifest as ulcerations (54%), fistulas 
(42%), fissures, or anal canal stenosis, skin tags, as well as inflam-
mation of varying extent and severity (Fig. 4 a.–f.) [22]. In over a 
half of patients ulcerations coexist with fistulas – it is the most 
common presentation of this disease. 

Perianal disease phenotype is not related to a specific location or 
extent of intestinal lesions, but its prevalence increases with more 
distal gastrointestinal involvement. It is diagnosed in 90% of cas-
es of rectal involvement and in 12% of cases of disease located in 
the small intestine [20, 23]. Frequency of perianal disease is also 
related to the duration of underlying disease. The longer the his-
tory of Crohn’s disease, the more likely it is that perianal lesions 
will manifest (they are noted in 15% of patients with a 5-year his-
tory of Crohn’s disease and in 25% of patients with disease dura-
tion more than 20 years) [20, 24]. 

Fistulas pose the greatest therapeutic challenge in perianal disease. 
Usually high and branched [25, 26] (Fig. 5.) with internal orifices 
located at any place in the anal canal or rectum, they elude the 
Parks classification used to date [27]. 

Classification of the American Gastroenterology Association (AGA) 
is used to describe them in practice, dividing fistulas into simple 
and complex and taking into consideration, aside from its relation 
to the external sphincter, the number of external orifices, presence 
of other complications (such as ulcers, anal stenosis, proctitis), as 
well as involvement of neighboring structures and organs [28]. 

Detailed physical examination complemented by magnetic reso-
nance imaging of the pelvis or transrectal US (if no anal stricture 
is present) allows for precise determination of the course of fis-
tulas and their location relative to anal sphincters, thus enabling 
proper treatment planning. 

whAt do we currently hAve At our 
dIsposAl In the treAtment oF perIAnAl 
crohn’s dIseAse?

Principles of surgical treatment state that simple, low, asymptom-
atic fistulas can be treated with fistulotomy (canal dissection) or 
fistulectomy (excision of a fistula). That does not, however, apply 
to Crohn’s disease. Fistulas formed in the course of Crohn’s dis-
ease, even with the simplest course, are treated as complex. In 
most cases they are symptomatic, high, often branched, with ar-
eas of retention and accompanied by inflammation of the rectum 
and surrounding tissues. 

The first and fundamental element of management of perianal 
fistulas in the course of Crohn’s disease involves controlling sep-

Fig. 3.  Sources of stem cells.

Fig. 4.  Perianal lesions in the course of Crohn’s disease a.) skin tags b.) ulceration with 
complex fistula c.) perianal abscess with fistula d.) inflammation (dermatitis) 
around the anus with external opening of a fistula visible in the left anterior 
quadrant e.) canal of complex fistula f.) anal stenosis.
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The choice of corrective surgery is difficult. It depends on local 
conditions, individual situation of a patient, tolerance of conser-
vative treatment and surgeon’s experience. Although several sur-
gical techniques are available: from internal orifice closure with a 
mucosal flap and ligation of intersphincteric fistula tract (LIFT), 
through fiberoscopic (VAAFT) and laser (FiLAC) methods, to the 
use of artificial plugs, pastes and tissue glues, none of these meth-
ods is perfect. Minimally invasive, sphincter sparing techniques 
appear to be quite ineffective (34–64% effectiveness, 37% recur-
rences) [41]. More radical methods pose a risk of additional dam-
age to the sphincters (which are already affected by a long-lasting 
disease), resulting in the risk of fecal incontinence in this group 
of patients reaching 59% [42]. At last, patients with many compli-
cations significantly affecting their quality of life, often after nu-
merous procedures, are referred for stomy or proctectomy [23]. 

In this context, the search for novel, alternative therapeutic solu-
tions seems natural. Such solutions should be not only more effec-
tive and sparer sphincter function, but also aid their regeneration, 
accelerate healing and restrict perianal fibrosis, which currently 
determines poor functional outcome in over 90% of patients due 
to the necessity of multiple surgical interventions [20]. 

Are stem cells the Answer to our needs 
reGArdInG treAtment oF FIstulIzInG 
crohn’s dIseAse?

Even though the pathophysiology of fistula formation in the course 
of Crohn’s disease has not been yet fully elucidated, it is known 

(12 weeks in combination with biological therapy) treatment play 
a significant role in controlling local sepsis [29]. However, studies 
did not corroborate their efficacy in healing of fistulas [30, 31]. 
Antibiotics should not be used alone, without prior surgical 
drainage and adjuvant conservative (biological/immunomodu-
lating) therapy [32]. 

Use of thiopurines (azathioprine or 6-mercaptopurine) and oral 
tacrolimus failed to bring expected results; the proportion of to-
tal or partial fistula closures (20–40%) does not differ significant-
ly [19, 33]. However, they are often used as part of conservative 
treatment in conjunction with biological therapy, which proved 
effective in both induction as well as maintenance of remission of 
perianal lesions [26, 34–36], bringing break-through in therapy of 
perianal Crohn’s disease. It provides improvement in 86–88% of 
cases, including complete fistula closure in half of them. 

A combination of drainage and optimal conservative treatment 
based on anti-TNF alpha and immunomodulation/immunosup-
pression demonstrates higher effectiveness than each of those ther-
apies alone [37, 38]. Unfortunately, due to formation of antibodies 
against biological agents resulting in loss of clinical response in 
nearly 50% of patients [36], the effects of this treatment regimen 
in long-term follow-up are not so good. 

Finally, the percentage of clinical remissions on biological therapy 
is estimated at 48–53% and in only 14–24% of patients fistula clo-
sure can be confirmed by imaging studies [39, 40]. Consequently, 
nearly half of patients resistant to biological therapy require fur-
ther surgical treatment. 

tab. I.  Previously published and ongoing studies on local application of mesenchymal stem cells in the treatment of perianal fistulas in the course of Crohn’s disease.

lp Author yeAr type oF study InterventIon type And source oF cells heAlInG eFFIcAcy (%) sAFety

1 Garcia-Olmo i wsp. [44] 2003 Case report Local injection

Autologous adipose 
tissue

100%

Perianal 
abscesses / 
proctalgia

2 Garcia-Olmo et al. [8] 2005 Phase I Local injection of 3x106 stem cells 75% after 8 weeks

3 Garcia-Olmo et al. [9] 2009 Phase II b Local injection of 2x106 stem cells+ 
glue vs. glue alone 

71% after 8 weeks

4 Cho et al. [10] 2013 Phase I Local injection of 1x107 or 2x107 
or 4x107

30% after 8 weeks

5 Lee et al. [12] 2013 Phase II Local injection 3x107 or 6x107 82% after 8 weeks 
88% after 1 year

6 Cho et al. [11] 2015 Phase II Local injection 9-42x107 83% after 2 years

7 Cicciocippo et al. [13] 2011 open Local injection of 1.5-3 x107 Autologous – bone 
marrow

67% after 8 weeks
100% after 1 year

Perianal 
abscesses/ 
proctalgia

8 De la Portilla et al. [14] 2013 Phase II a Local injection of 2x106 or 4x106 Allogenic – adipose tissue 56.3% after 24 
weeks
69.2% 
improvement

9 Panes et al. [15] 2016 Phase III Local injection of 12x107 or placebo Allogenic – adipose tissue 50% in 24 weeks

10 Molendijk et al. [17] 2015 open Local injection of 1x107 or 3x107 
or 9x107

Allogenic – bone marrow 20%, 40%, 80%, 
depending on a 
dose after 12 weeks 

11 Dietz et al. [18] 2017 Phase I Local injection of 2x106 on 
GoreBioA plug

Autologous – adipose 
tissue

83% after 24 weeks

12 Panes et al. [16] 2018 Phase III Local injection Allogenic – adipose tissue 59% after 52 weeks

13 Herreros et al. [45] 2012 Phase III Local injection Autologous – adipose 
tissue + tissue glue

57.1% (cells), 52.4% (cells+glue) 
and 37.3% (glue) after 52 weeks

14 NCT01915927 - Phase III Local injection on a plug Autologous – adipose 
tissue + plug

Ongoing

15 NCT03279081 - Phase III Local injection of 12x107 or placebo Allogenic – adipose tissue Ongoing; patient recruitment
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that defect of inflamed intestinal endothelium is of key significance 
for the mechanism of their development [43]. Therefore, mesen-
chymal stem cells with their anti-inflammatory, immunomodu-
latory and regenerative potential seemed to present an optimal 
therapeutic option. This notion has already been substantiated in 
early phase I and II studies, which demonstrated over 70% fistula 
closure rate over 8 weeks [8, 9] and 56% rate of complete healing 
over 6-month follow-up [14]. 

Many studies assessing the efficacy of mesenchymal stem cells 
have been published in the literature since then and some of 
them, especially randomized, placebo-controlled studies with 
long-term follow-up, are still ongoing (Tab. I.). At first, autolo-
gous cells collected from a patient and processed immediately 
before transplantation were used. Both bone marrow-derived [13] 
and adipose-derived stem cells [9, 10, 18] showed similar effica-
cy – 67–71% healing rate during the first 8 weeks and over 80% 
in 1-year and 2-year follow-up [11, 12]. Currently, most experi-
mental studies utilize cells collected from adipose tissue, mainly 
due to their broad availability and relatively easy collection pro-
cedure free from serious complications (liposuction). However, 
obtaining fat tissue from a patient with Crohn’s disease can be 
sometimes challenging. 

Intensive studies on the use of allogenic mesenchymal stem cells 
collected from healthy donors and proliferated under laboratory 
conditions have been going on for several years. The advantage of 
such a preparation lies in well-defined number of cells of stable 
phenotype and proper viability per 1 ml of solution. Preliminary 
results of studies demonstrating their effectiveness in healing diffi-
cult, treatment-resistant, complex fistulas in short- and long-term 
follow-up are already available [15, 16]. 

Over a 6-month follow-up the percentage of complete remissions 
confirmed clinically and through imaging (pelvic MRI) reached 
51%, clinically confirmed – 57%, and positive response to treat-
ment (improvement by at least 50%) was noted in 70% of patients 
treated with stem cells [15]. The effect persisted after a year of ob-
servation and the proportion of total remissions even increased 
to 56.3% and of clinical remissions to 59.2% [16]. 

Such a result in this difficult population of patients with complex 
fistulas not responding to any conventional treatments seems prom-
ising and stem cells might be considered a minimally invasive al-
ternative to currently available treatment. Interestingly, there was 
also synergistic effect of stem cells with adjuvant treatment despite 
prior ineffectiveness of the latter – the proportion of remissions 
obtained in the group of patients treated with biological and im-
munomodulatory therapy reached 67% compared to 54% in pa-
tients without adjuvant treatment of the underlying condition [15]. 

MSC therapy exhibits higher efficacy than any other method used 
to date [1, 2] regardless of the origin of cells (adipose tissue or bone 
marrow, autologous or allogenic), with total recurrence rate not 
exceeding 16% after 1 year [1]. 

According to a meta-analysis [46] the rate of disease-free survival 
after MSC treatment reached 91% during the 1st year, 57% over 3 
years and 19% during 5 tears. But do stem cells bring long-term 
improvement? That remains undetermined. There are no stud-
ies evaluating long-term (above 2 years) efficacy of this method. 

Fig. 5.  Complex fistula in the course of Crohn’s disease – high (crosses the external anal 
sphincter above the 1/3 of its height), branched (two external orifices).

Fig. 6.  Classifications of fistulas in the course of Crohn’s disease. Parks Classification: A. 
superficial fistulas (simple) B. intersphincteric (type 1 complex fistula acc. to Parks) 
C. transsphincteric (type 2 complex fistula acc. to Parks) D. suprasphincteric (type 3 
complex fistula acc. to Parks) E. extrasphincteric (type 4 complex acc. to Parks). AGA 
classification: simple (green) and complex fistulas (red).

Fig. 7.  Scheme of treatment of perianal fistulas in the course of Crohn’s disease.
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Local treatment of inflammatory rectal lesions and antibiotic ther-
apy typical for Crohn’s disease (metronidazole 3x500 mg and cipro-
floxacin 2x500 mg p.o. for 7–10 days) can be continued during the 
postoperative period. Anal stenosis does not subside with conser-
vative treatment and should be managed by endoscopic dilatation. 

The surgical procedure involving local stem cell administration is 
conducted under subarachnoid or general anesthesia in gyneco-
logical position and lasts about 30–40 minutes. 

The first and fundamental stage involves careful curettage of all 
fistula canals all the way to the internal orifice in order to remove 
epithelial lining and necrotic tissues. Bloody discharge from the 
canal indicates that the canal was cleaned properly. This stage ends 
with copious washing of all fistula canals with physiological saline. 

Closure of the internal orifice is an important step in the procedure. 
If possible, it should be performed using simple, tight, continuous 
stitch with dissolvable suture (monofilament 2.0 or 3.0), facilitat-
ing the third stage of surgical procedure – local administration 
of stem cells (Fig. 8.). Solution containing stem cells (autologous 
or allogenic) is injected into the submucosa surrounding internal 
orifice (about 1/3–1/2 of the total volume of the preparation) and 
intramurally along the entire length of the fistula. 

The procedure ends with placing a loose dressing without leaving 
a seton in the rectum and without administration of disinfectants 
or other agents that might be toxic to the stem cells (hydrogen 
peroxide is particularly contraindicated).

dId stem cells FulFIll our expectAtIons?

Our search for new methods of perianal Crohn’s disease focuses not 
only on the safety and effectiveness in inducing healing of fistulas, 
especially the complex types. Such a method should also be able to 
maintain remission and be characterized by low proportion of re-
currences in long-term follow-up; it should spare the sphincters and, 
optimally, even facilitate their regeneration following injury caused 
by previous interventions and underlying disease. Reduction of fi-
brosis in this difficult region and possibly even improved healing of 
other perianal lesions would be desirable. The surgical procedure it-
self should be simple and repeatable, resulting in broader availability. 

Literature reports imply that local administration of mesenchymal 
stem cells fulfills a significant part of those postulations. Stem cells 
are effective in over a half of most difficult cases, where previous 
methods were proven unsuccessful, and their results persist over 
a 2-year follow-up. The risk of adverse events is relatively low, and 
no adverse effects related to the stem cells themselves have been re-
ported. Surgical procedure is relatively easy and, if performed cor-
rectly, ensures preservation of sphincter. Studies in experimental 
models demonstrated efficacy of MSCs in intensification of heal-
ing through promotion of re-epithelialization, cell proliferation and 
enhanced angiogenesis [48, 49]. Available histopathological studies 
of tissues collected from areas of stem cell administration 1 month 
and 2 years after MSC treatment [50] confirm significant increase 
in the number of collagen fibers and fibroblasts, presence of struc-
turally normal stratified epithelium and compact smooth muscle 
layer with multidirectional arrangement of fibers in the absence of 
any signs of rejection of transplanted MSCs. It suggests that there 

It is also necessary to assess the effect of intermittent adminis-
tration of stem cells as maintenance therapy. 

sAFety oF the method

The percentage of adverse events related to stem cell administra-
tion is not high and reaches 17%. 

The most commonly reported adverse events associated with stem 
cell therapy (8–9% rate) include: perianal abscess, proctalgia and 
pharyngitis. Most of them are not very severe. Serious adverse 
events are rare and usually related to exacerbation of the under-
lying illness. Their frequency does not exceed 12%. 

Available data shows that mesenchymal stem cells are not toxic, 
even with multiple administrations. They are not genotoxic and 
do not have negative impact on reproduction and development 
of offspring. They also do not seem to affect the processes of neo-
plastic transformation. All those aspects of stem cell treatment are 
currently under investigation. 

whAt does the surGIcAl procedure looK lIKe?

Even though procedures of stem cell administration to the fistula 
have been performed for several years, only lately a uniform, vali-
dated surgical protocol has been established [47]. 

Exact localization and classification of a fistula is of key impor-
tance before planned surgical procedure. Therefore, it is necessary 
to perform detailed physical examination under anesthesia, with 
possible drainage of abscesses and areas of retention within the 
fistula or thread drainage of a wide fistula canal. 

Fig. 8.  Stem cell administration procedure.
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peutic options for the treatment of perianal Crohn’s disease. We 
still don’t know the answers to many questions and the studies 
are ongoing. Time, larger numbers of patients and greater expe-
rience are required to evaluate the place of stem cells in the stan-
dards of treatment. 

conclusIons 

Due to their multipotential nature, plasticity, immunoregulatory 
and regenerative properties as well as relatively easy accessibility 
mesenchymal stem cells demonstrate great therapeutic potential 
in the treatment of perianal Crohn’s disease. When used as local 
injections following appropriate surgical preparation of a fistula, 
they constitute a promising tool for management of treatment-
resistant perianal fistulas, characterized by high therapeutic effi-
cacy and favorable safety profile. 

At the moment, however, we do not have enough scientific evi-
dence to form unequivocal opinion regarding use of stem cells in 
the treatment of perianal Crohn’s disease. 

Available results of research are encouraging, but do not provide 
answers to all questions and are not fully conclusive. Answers 
should become available in the coming years. Undoubtedly, infor-
mation obtained from ongoing and future studies should revolu-
tionize our approach to the treatment of perianal fistulas in the 
course of Crohn’s disease.

is a chance for positive long-term outcomes of stem cell treatment 
on perianal tissue healing and sphincter function in a near future.

However, analysis of literature and clinical observation imply that 
the therapeutic potential of stem cells has not been fully utilized. 
From a surgical point of view the main limitation of the method 
of stem cell administration in the perianal region is related to the 
fluid consistency of the preparation, causing incalculable losses 
of biological material during injection and resulting in low num-
bers of surviving cells being administered into the fistula. It sig-
nificantly limits bioavailability of stem cells and hence, effective-
ness of the procedure. Stem cells do not have enough structural 
support and access to nutrients to allow survival during the first 
few days before they are reached by newly formed vessels and are 
able to demonstrate their full potential. 

First therapeutic algorithms [32] taking into consideration treat-
ment with mesenchymal stem cells and defining indications for 
their use have already been published (Fig. 9.). Nevertheless, de-
termining the optimal profile of a patient suitable for this kind of 
therapy is still a matter of time. 

Further studies are required to standardize the technique of stem 
cell administration into the canals of branched fistulas and to deter-
mine the optimal doses and injection sites for best therapeutic effect. 

Summarizing, there are still many uncertainties regarding use 
of MSCs, but it is undoubtedly one of the most promising thera-

Fig. 9.  Therapeutic algorithm for treatment of fistulas in the course of Crohn’s disease taking into consideration stem cell treatment (acc. to Bouchard 2018).
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