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Abstract
Perianal fistula is a worldwide health problem that can
affect any person anywhere. Complex perianal fistula is a
fistula which has multiple tract, horse shoe tract,
suprasphincteric extension or a recurrent fistula & fistula
associated with crohn’s disease, ulcerative colitis,
tuberculosis etc. Surgical management of this type of
fistula is not free from risk ; often result in recurrence and
high risk of fecal in continence if an extensive surgical
The

tenderness,

debridement is  performed. post  operative

complication  like  pain, discharge,
incontinence, recurrence are more common. In our study
we have tried the autologous bone marrow therapy to
operative site to prevent such complication. Two group of
patient were selected randomly having complex fistula in
ano; containing 20 patient in each group. The patient are
under contrast group were treated by conventional
fistulectomy alone ; where study group were treated by
fistulectomy followed by autologous bone marrow cell
therapy to operative site. The patient follow up. The post
operative pain in control group 9 (45%) but in study nil
recurrence. Tenderness persist. 8 (45%) in contrast group;
but in study group 2 (10%) and require analgesic. HPE of
granulation tissue from floor of ulcer at POD 7 shows
more neovascularisation, more no. of fibroblast with

inflammatory cell per high power field with minimal

necrosis seen in 10 (80%) of study group and (20%) in
control group. No incontinence in both group.

Keyword Autologous bone marrow therapy,
fistulectomy, complex fistula.

Introduction

Fistula-in-ano is seen quite frequently and frequency
virtually mirrors perianal-perirectal suppuration. situation
of the disease, the unmentionable site adds to the
morbidity consequent on the reluctant shy patient shying
away from the surgeon. Fistula is a chronic granulating
track connecting two epithelial lined surface, external
opening in the skin on mucosa of the perianal region and
internal opening on the modified skin or mucosa of and
cannal or rectum above. The wall of tract composed of a
thick layer of fibrous tissues.Majority of patient suffer
from complication like post operative pain, discharge,
tenderness, incontinence, recurrence. Due to these
complications the duration of stay in surgery increase
many type of surgery done. None of surgery alone is
sufficient to prevent such problem. Autologous bone
marrow therapy is a new concept which is base on the
facts that bone marrow contain mesenchymal stem cells
Fibroblast,

macrophage for their enhance activity. They also liberate

which stimulates the local stem cells.
cytokine and growth factors which helps in rapid wound

healing and preventing early and late complication.
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In this prospective study from August 2016 to March 2018, we have done prospective analysis in the study on the effect
of autologous bone marrow therapy to fistula bed to present complication.

Objective

Primary

To study the effect of Autologous bone marrow therapy to fistula bed to present early complication.

Secondary

To study the effect of Autologous bone marrow therapy to fistula bed to present late complication like recurrence.

Method

Institutional ethics committee clearance and informed concept of the patients was taken before the study. Then total 40
complex fistula-in-ano patient in this study underwent fistulectomy surgery at VIMSAR, Burla, Odisha in one surgical
unit during this year August 2016 to March 2018. Out of 40 patient, 20 patient were kept in this study group and rest 20
control group. Fistulectomy done in both control and study group. But in study group on operative table bone marrow
aspirate was kept aside after priming with heparin in a sterile syringe. Then haemostasis maintained all case. Bone
marrow was infiltrated to fistulectomy bed. In control betadine, antibiotic soaked gauge pack given. But in study group
only normal saline soaked gauze pack given. Postoperatively patient were followed up parameter like pain, tenderness,

ulcer status, discharge, recurrence, incontinence were studied.

Control Group Study Group

Pre-Op.

Fistulogram
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POD 8 WEEK

STUDY CONTROL

Post op pain 2 16
Persistent tenderness require | 2 8
analgesic
Recurrence Nil 4
Post op bleeding 4 8
Granulation tissue biopsy ,more | 16 4
neovascularisation, more fibroblast
Incontinence Nil Nil

CONTROL STUDY

Biopsy (HPE)
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BIOPSY STUDY
I . N Y

NECROSIS MORE
NEUTROPHIL,LYMPHOCYTE LESS
BLOOD CAPILARY NO
MACROPHASE LESS
FIBROBLAST NO

Discussion

MSCs were initially isolated from bone marrow but are
now shown to reside in almost every type of connective
tissue [16]. MSCs are characterized as a heterogeneous
population of cells that proliferate in vitro as plastic
adherent cells able to develop as fibroblast colony
[17].
hematopoietic cells by being negative for the cell surface
markers CD11b, CD14, CD34, CD45 and human
leukocyte antigen (HLA)-DR but expressing CD73, CD90
and CD105. Importantly, the capacity to differentiate into

forming-units MSCs are distinguished from

multiple mesenchymal lineages including bone, fat and
cartilage is used as a functional criterion to define MSCs
[18]. MSCs are clearly capable of responding and
modulating their function when exposed to the cells and
biochemical factors that are characteristic of an injury
environment. Human MSCs migrate preferentially to
regions of inflammation [19] and express several
chemokine receptors that are necessary to coordinate their
[20]. MSCs

demonstrated chemotaxis toward a variety of wound

homing ability Furthermore, have
healing cytokines in vitro, including platelet-derived
growth factor, insulin-like growth factor-1, IL-8 and
TNFa [21,22]. These data suggest that bone-marrow-
derived MSCS or endogenous cells resembling MSCs,
such as pericytes, are likely to migrate to and participate

in the response to tissue injury.
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Studies have shown that mesenchymal stem cells (MSCs)
derived either from bone marrow or fat can express LEC
markers (prox-1, VEGF-C, VEGF-A) and that stimulation
of these cells in cultured media with recombinant VEGF-
C, even for brief periods of time in vitro, markedly
increased their ability to promote neovascularization in
vivo [23, 24]. In our study we have observed more quality
granulation tissue in study group than control group at
post op day 5 by biopsy report. Our this finding supports
the above literature there by suggesting the role of
autologous bone marrow therapy in early healing of tissue.
MSCs produce basic FGF and VEGF-A, which provide
powerful mitogenic cues to promote proliferation,
migration and differentiation of microvascular endothelial
cells [25,26]. MSCs also express paracrine factors to
promote vascular stability and vasoprotection [27,28],
including adrenomedullin [29]. It has been hypothesized
that these functions are unique to MSCs due to their
possible perivascular origin, and they are able to exploit
these functions to recreate their perivascular niche as the
process of vasculature remodeling is concluded [30].
Enhancement of vascular formation by bone-marrow
derived MSCs has been demonstrated in vitro [31] and to
facilitate the development of long-lasting functional
vasculature as perivascular progenitor cells [32]. Thus
autologous bone marrow therapy may facilitate
neovascularisation. In our study we have seen recurrence

in 4 out of 20 patients in control group and 0 out of 20
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patients in study group and post-op pain in 16 out of 20
patients in control group and 2 of the patients in study
group. Though such finding is not statistically significant
still relatively we have seen patients experienced very
less post-op pain as compared to control group may be
due to the anti- inflammatory activities of mesenchymal
stem cells. MSCs have anti-inflammatory effects because
they inhibit dendritic cell [DC] maturation and B and T
cell proliferation and differentiation, that they attenuate
natural killer [NK] cell killing, and that they also support
suppressive T regulatory cells [Tregs][33-35]. MSCs also
decrease the amount of IL-10 and TNF-a secreted by DC
cells, and increase the amount of the anti-inflammatory
IL-4 produced by T cells [33-35]. MSCs provide
significant benefit during dermal wound healing, as they
can,

1) Accelerate the rate of wound closure and re-

epithelialization,
2) Improve the quality and strength of the
regenerated tissue,

3) Recover wound healing pathologies that might

otherwise result in a chronic, non-healing wound.

In adult cutaneous wound healing, inflammatory cells are
recruited to the wound and produce proinflammatory
mediators such as monocytechemotactic protein-1 (MCP-
1), macrophage inflammatory protein-1 beta (MIP-1p),
interleukin-1 beta (IL-1p), and interleukin-6 (IL-6). These
mediators can not only induce additional inflammation but
also contribute to excess extracellular matrix (ECM)
deposition and fibrosis. Moreover, the inflammatory cells
can produce growth factors such as transforming growth
factor-beta 1 (TGF-B1) and platelet-derived growth factor,
which stimulate fibroblast proliferation, myofibroblast
differentiation, and excess ECM deposition, leading to
scar formation. We have not seen any recurrence and it

need to be studied more to prove the healing effects of

© 2018 1IMSIR, All Rights Reserved

mesenchymal stem cells . This study is purely clinical and
we have only seen the effects of autologous bone marrow
therapy and the rationale behind them are still being
studied at molecular level. At present our sample size is
small and we will continue our research in more number
of patients in future.
Reference

1.  Molodecky N. A., Soon I. S., Rabi D. M., et al.

Increasing incidence and prevalence of the

inflammatory bowel diseases with time, based on
systematic
review. Gastroenterology. 2012;142(1):46-
e42.doi: 10.1053/j

.2011.10.001. [PubMed] [Cross Ref]

.gastro

2. Loftus E. V., Jr. Clinical epidemiology of
inflammatory bowel disease: incidence,
prevalence, and environmental
influences. Gastroenterology. 2004;126(6):1504—
1517. doi:
10.1053/j.gastr0.2004.01.063.[PubMed] [Cross

Ref]

3. Rankin G. B., Watts H. D., Melnyk C. S., Kelley
M. L., Jr. National Cooperative Crohn's Disease
Study: extraintestinal manifestations and perianal
complications. Gastroenterology. 1979;77(4):914—
920.[PubMed]

4, Parks A. G., Gordon P. H., Hardcastle J. D. A
classification of fistula in ano. British Journal of
Surgery. 1976;63(1):1-12. doi:
10.1002/bjs.1800630102. [PubMed] [Cross Ref]

5.  Brandt L. J., Bernstein L. H., Boley S. J., Frank
M. S. Metronidazole therapy for perineal Crohn's
disease: A Follow-Up
Study. Gastroenterology. 1982;83(2):383—

387. [PubMed]
6. Prantera C., Berto E., Scribano M. L., Falasco G.

Use of antibiotics in the treatment of active

O
(]
[-T)]
(1]


https://www.ncbi.nlm.nih.gov/pubmed/22001864
https://dx.doi.org/10.1053%2Fj.gastro.2011.10.001
https://www.ncbi.nlm.nih.gov/pubmed/15168363
https://dx.doi.org/10.1053%2Fj.gastro.2004.01.063
https://dx.doi.org/10.1053%2Fj.gastro.2004.01.063
https://www.ncbi.nlm.nih.gov/pubmed/467943
https://www.ncbi.nlm.nih.gov/pubmed/1267867
https://dx.doi.org/10.1002%2Fbjs.1800630102
https://www.ncbi.nlm.nih.gov/pubmed/7084615

Prangya Lochan Chand, et al. International Journal of Medical Sciences and Innovative Research (IJIMSIR)

10.

11.

12.

Crohn's disease: experience with metronidazole
and ciprofloxacin. Italian Journal of
Gastroenterology and
Hepatology. 1998;30(6):602—-606. [PubMed]

Thia K. T., Mahadevan U., Feagan B. G, et al.
Ciprofloxacin or metronidazole for the treatment
of perianal fistulas in patients with Crohn's
disease: a randomized, double-blind,
placebo-controlled  pilot
Diseases. 2009;15(1):17-24. doi:
10.1002/ibd.20608. [PubMed] [Cross Ref]
Pearson D. C., May G. R., Fick G. H., Sutherland
L. R. Azathioprine and 6-mercaptopurine in
Crohn

Internal

study. Inflammatory

Bowel

disease. A Meta-analysis. Annals of
Medicine. 1995;123(2):132-142.  doi:
10.7326/0003-4819-123-2-199507150-

00009. [PubMed] [Cross Ref]

Present D. H., Rutgeerts P., Targan S., et al.
Infliximab for the treatment of fistulas in patients

with Crohn's disease. The New England Journal of

Medicine. 1999;340(18):1398-1405. doi:
10.1056/ nejm 199905063401804. [PubMed]
[Cross Ref]

Sands B. E., Anderson F. H., Bernstein C. N., et

al. Infliximab Maintenance Therapy for
Fistulizing Crohn's Disease. New England Journal
of Medicine. 2004;350(9):876-885. doi:
10.1056/NEJM0a030815.[PubMed] [Cross Ref]
Behm B. W., Bickston S. J. Tumor necrosis
factor-alpha antibody for maintenance of
remission in Crohn's disease. Cochrane Database
of Systematic Reviews. 2008;(1, article no.
CD006893) [PubMed]

Colombel J.-F., Schwartz D. A., Sandborn W. J.,
et al. Adalimumab for the treatment of fistulas in

patients with Crohn's

© 2018 1IMSIR, All Rights Reserved

13.

14.

15.

16.

disease. Gut. 2009;58(7):940-948. doi:
10.1136/gut.2008.159251. [PMC free
article][PubMed] [Cross Ref]

Hinojosa J., Gomollon F., Garcia S., et al.
Efficacy and safety of short-term adalimumab
treatment in patients with active Crohn's disease
who lost response or showed intolerance to
infliximab: a prospective, open-label, multicentre
trial. Alimentary
Therapeutics. 2007;25(4):409-418. doi:
10.1111/j.1365-

2036.2006.03232.x. [PubMed] [Cross Ref]
Schreiber S., Lawrance I. C., Thomsen O. @.,
Hanauer S. B., Bloomfield R., Sandborn W. J.

Randomised clinical trial: certolizumab pegol for

Pharmacology and

fistulas in Crohn's disease—subgroup results from
a placebo-controlled
Pharmacology and Therapeutics. 2011;33(2):185-
193. doi: 10.1111/j.1365-2036. 2010. 04509. x.
[PubMed] [Cross Ref]

Nanda K. S., Cheifetz A. S., Moss A. C. Impact of

antibodies to infliximab on clinical outcomes and

study. Alimentary

serum infliximab levels in patients with
inflammatory bowel disease (IBD): a meta-
analysis. The American Journal of
Gastroenterology. 2013;108(1):40-47. doi:
10.1038/ajg.2012.363. [PMC free

article] [PubMed][Cross Ref]

Colombel J.-F., Loftus E. V., Jr., Tremaine W. J.,
et al. The safety profile of infliximab in patients
with Crohn's disease: the Mayo clinic experience
in 500
patients. Gastroenterology. 2004;126(1):19-31.
doi:

10.1053/j.gastr0.2003.10.047. [PubMed] [Cross
Ref]

()

oo

[\
-}


https://www.ncbi.nlm.nih.gov/pubmed/10076781
https://www.ncbi.nlm.nih.gov/pubmed/18668682
https://dx.doi.org/10.1002%2Fibd.20608
https://www.ncbi.nlm.nih.gov/pubmed/7778826
https://dx.doi.org/10.7326%2F0003-4819-123-2-199507150-00009
https://www.ncbi.nlm.nih.gov/pubmed/10228190
https://dx.doi.org/10.1056%2Fnejm199905063401804
https://www.ncbi.nlm.nih.gov/pubmed/14985485
https://dx.doi.org/10.1056%2FNEJMoa030815
https://www.ncbi.nlm.nih.gov/pubmed/18254120
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2689393/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2689393/
https://www.ncbi.nlm.nih.gov/pubmed/19201775
https://dx.doi.org/10.1136%2Fgut.2008.159251
https://www.ncbi.nlm.nih.gov/pubmed/17269996
https://dx.doi.org/10.1111%2Fj.1365-2036.2006.03232.x
https://www.ncbi.nlm.nih.gov/pubmed/21083671
https://dx.doi.org/10.1111%2Fj.1365-2036.2010.04509.x
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3561464/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3561464/
https://www.ncbi.nlm.nih.gov/pubmed/23147525
https://dx.doi.org/10.1038%2Fajg.2012.363
https://www.ncbi.nlm.nih.gov/pubmed/14699483
https://dx.doi.org/10.1053%2Fj.gastro.2003.10.047
https://dx.doi.org/10.1053%2Fj.gastro.2003.10.047

Prangya Lochan Chand, et al. International Journal of Medical Sciences and Innovative Research (IJIMSIR)

17.

18.

19.

20.

21.

22.

Sandborn W. J., Present D. H., Isaacs K. L., et al.
Tacrolimus for the treatment of fistulas in patients

with Crohn's disease: a randomized, placebo-

controlled
trial. Gastroenterology. 2003;125(2):380-388.
doi: 10.1016/s0016-5085(03)00877-

1. [PubMed] [Cross Ref]
Chung W., Ko D., Sun C., Raval M. J., Brown C.

J., Phang P. T. Outcomes of anal fistula surgery in

patients with inflammatory bowel
disease. American Journal of
Surgery. 2010;199(5):609-613. doi:
10.1016/j.amjsurg.2010.01.007. [PubMed] [Cross
Ref]

Thornton M., Solomon M. J. Long-term

indwelling seton for complex anal fistulas in
Crohn's disease. Diseases of the Colon and
Rectum. 2005;48(3):459-463. doi:
10.1007/s10350-004-0830-6. [PubMed][Cross
Ref]

Faucheron J.-L., Saint-Marc O., Guibert L., Parc
R. Long-term seton drainage for high anal fistulas
disease—a

in Crohn's sphincter-saving

operation? Diseases of the Colon and
Rectum. 1996;39(2):208-211. doi:
10.1007/bf02068077. [PubMed] [Cross Ref]

Sangwan Y. P., Schoetz D. J., Jr., Murray J. J.,
Roberts P. L., Coller J. A. Perianal Crohn's
disease. local

Results of surgical

treatment. Diseases of the Colon and
Rectum. 1996;39(5):529-535. doi:
10.1007/bf02058706. [PubMed] [Cross Ref]
Sandborn W. J., Fazio V. W., Feagan B. G,
Hanauer S. B. AGA technical review on perianal
Crohn's

disease. Gastroenterology. 2003;125(5):1508-

1530. doi:

23.

24,

25.

26.

217.

28.
29.

10.1016/j.gastr0.2003.08.025. [PubMed][Cross
Ref]

Joo J. S., Weiss E. G., Nogueras J. J., Wexner S.
D. Endorectal

advancement flap in perianal

Crohn's disease. American
Surgeon. 1998;64(2):147-150. [PubMed]

Sonoda T., Hull T., Piedmonte M. R., Fazio V. W.
Outcomes of primary repair of anorectal and
fistulas endorectal

rectovaginal using the

advancement flap. Diseases of the Colon and

Rectum. 2002;45(12):1622-1628. doi:
10.1007/s10350-004-7249-y. [PubMed] [Cross
Ref]

Bleier J. I. S., Moloo H., Goldberg S. M. Ligation
of the intersphincteric fistula tract: an effective
new technique for complex fistulas. Diseases of
the Colon and Rectum. 2010;53(1):43-46. doi:
10.1007/dcr.0b013e3181bb869f. [PubMed] [Cross
Ref]

Shanwani A., Nor A. M., Nil Amri M. K. Ligation
of the intersphincteric fistula tract (LIFT): a
fistula-in-

sphincter-saving  technique  for

ano. Diseases of the Colon and

Rectum. 2010;53(1):39-42. doi:
10.1007/dcr.0b013e3181c160c4. [PubMed] [Cros
S Ref]

Ooi K., Skinner I., Croxford M., Faragher I.,
McLaughlin S. Managing fistula-in-ano with
ligation of the intersphincteric fistula tract

procedure: the Western Hospital
experience. Colorectal Disease. 2012;14(5):599-
603. doi: 10.1111/j.1463-
1318.2011.02723.x. [PubMed] [Cross Ref]

BMJ Best Practice. http://bestpractice.omj.com/
American college of
gastroenterology. http://gi.org/education-and-

meetings/regional-meetings/2014-acg-board-of-

o0
o
8o
«

© 2018 1IMSIR, All Rights Reserved


https://www.ncbi.nlm.nih.gov/pubmed/12891539
https://dx.doi.org/10.1016%2Fs0016-5085(03)00877-1
https://www.ncbi.nlm.nih.gov/pubmed/20466103
https://dx.doi.org/10.1016%2Fj.amjsurg.2010.01.007
https://dx.doi.org/10.1016%2Fj.amjsurg.2010.01.007
https://www.ncbi.nlm.nih.gov/pubmed/15719188
https://dx.doi.org/10.1007%2Fs10350-004-0830-6
https://dx.doi.org/10.1007%2Fs10350-004-0830-6
https://www.ncbi.nlm.nih.gov/pubmed/8620789
https://dx.doi.org/10.1007%2Fbf02068077
https://www.ncbi.nlm.nih.gov/pubmed/8620803
https://dx.doi.org/10.1007%2Fbf02058706
https://www.ncbi.nlm.nih.gov/pubmed/14598268
https://dx.doi.org/10.1016%2Fj.gastro.2003.08.025
https://dx.doi.org/10.1016%2Fj.gastro.2003.08.025
https://www.ncbi.nlm.nih.gov/pubmed/9486887
https://www.ncbi.nlm.nih.gov/pubmed/12473885
https://dx.doi.org/10.1007%2Fs10350-004-7249-y
https://dx.doi.org/10.1007%2Fs10350-004-7249-y
https://www.ncbi.nlm.nih.gov/pubmed/20010349
https://dx.doi.org/10.1007%2Fdcr.0b013e3181bb869f
https://dx.doi.org/10.1007%2Fdcr.0b013e3181bb869f
https://www.ncbi.nlm.nih.gov/pubmed/20010348
https://dx.doi.org/10.1007%2Fdcr.0b013e3181c160c4
https://dx.doi.org/10.1007%2Fdcr.0b013e3181c160c4
https://www.ncbi.nlm.nih.gov/pubmed/21831102
https://dx.doi.org/10.1111%2Fj.1463-1318.2011.02723.x
http://bestpractice.bmj.com/
http://gi.org/education-and-meetings/regional-meetings/2014-acg-board-of-governorsasge-best-practices-course-session-handouts
http://gi.org/education-and-meetings/regional-meetings/2014-acg-board-of-governorsasge-best-practices-course-session-handouts

Prangya Lochan Chand, et al. International Journal of Medical Sciences and Innovative Research (IJIMSIR)

30.

31.

32.

33.

34.

governorsasge-best-practices-course-session-
handouts.

Regueiro M., Mardini H. Treatment of perianal
fistulizing Crohn's disease with infliximab alone
or as an adjunct to exam under anesthesia with
seton placement. Inflammatory Bowel
Diseases. 2003;9(2):98-103. doi:
10.1097/00054725-200303000-

00003. [PubMed] [Cross Ref]

Topstad D. R., Panaccione R., Heine J. A,
Johnson D. R. E., MacLean A. R., Buie W. D.
Combined seton placement, infliximab infusion,
and maintenance immunosuppressives improve
healing rate in fistulizing anorectal Crohn's
disease: a single center experience. Diseases of
the Colon and Rectum. 2003;46(5):577-583. doi:
10.1007/s10350-004-6611-4. [PubMed] [Cross
Ref]

Poritz L. S., Rowe W. A., Koltun W. A. Remicade
does not abolish the need for surgery in fistulizing
Crohn's of the Colon &
Rectum. 2002;45(6):771-775. [PubMed]

Grimaud J.-C., Munoz-Bongrand N., Siproudhis

disease. Diseases

L., et al. Fibrin glue is effective healing perianal

fistulas in patients with Crohn's
disease. Gastroenterology. 2010;138(7):2275-

2281.el. doi:
10.1053/j.gastr0.2010.02.013. [PubMed] [Cross
Ref]

Lindsey 1., Smilgin-Humphreys M. M,

Cunningham C., Mortensen N. J. M., George B.
D. A randomized, controlled trial of fibrin glue vs.
conventional treatment for anal fistula. Diseases
of the Colon and Rectum. 2002;45(12):1608-
1615. doi: 10.1007/s10350-004-7247-
0. [PubMed] [Cross Ref]

© 2018 1IMSIR, All Rights Reserved

35.

36.

37.

38.

39.

40.

O'Riordan J. M., Datta I., Johnston C., Baxter N.
N. A systematic review of the anal fistula plug for

patients with Crohn's and non-Crohn's related

fistula-in-ano. Diseases of the Colon and
Rectum. 2012;55(3):351-358. doi:
10.1097/DCR.0b013e318239d1e4. [PubMed] [Cr

0ss Ref]

Ruzicka T., Bieber T., Schopf E., et al. A short-
term trial of tacrolimus ointment for atopic
dermatitis. European Tacrolimus Multicenter
Atopic Study Group. The
England Journal of Medicine. 1997;337(12):816—
821. doi:
10.1056/nejm199709183371203. [PubMed] [Cros
s Ref]

McSharry K., Dalzell A. M., Leiper K., EI-Matary

W. Systematic review: the role of tacrolimus in

Dermatitis New

the management of Crohn's disease. Alimentary
Pharmacology and Therapeutics. 2011;34(11-
12):1282-1294. doi: 10.1111/j.1365-
2036.2011.04873.x. [PubMed] [Cross Ref]

Hart A. L., Plamondon S., Kamm M. A. Topical
tacrolimus in the treatment of perianal Crohn's
randomized controlled

disease: exploratory

trial. Inflammatory Bowel
Diseases. 2007;13(3):245-253. doi:
10.1002/ibd.20073. [PubMed] [Cross Ref]

Poggioli G., Laureti S., Pierangeli F., et al. Local
injection of infliximab for the treatment of

perianal Crohn's disease. Diseases of the Colon

and Rectum. 2005;48(4):768-774. doi:
10.1007/s10350-004-0832-4. [PubMed] [Cross
Ref]

Asteria C. R., Ficari F., Bagnoli S., Milla M.,
Tonelli F. Treatment of perianal fistulas in
Crohn's disease by local injection of antibody to

TNF-a accounts for a favourable clinical response

()

oo

[\
-}


https://www.ncbi.nlm.nih.gov/pubmed/12769443
https://dx.doi.org/10.1097%2F00054725-200303000-00003
https://www.ncbi.nlm.nih.gov/pubmed/12792431
https://dx.doi.org/10.1007%2Fs10350-004-6611-4
https://dx.doi.org/10.1007%2Fs10350-004-6611-4
https://www.ncbi.nlm.nih.gov/pubmed/12072629
https://www.ncbi.nlm.nih.gov/pubmed/20178792
https://dx.doi.org/10.1053%2Fj.gastro.2010.02.013
https://dx.doi.org/10.1053%2Fj.gastro.2010.02.013
https://www.ncbi.nlm.nih.gov/pubmed/12473883
https://dx.doi.org/10.1007%2Fs10350-004-7247-0
https://www.ncbi.nlm.nih.gov/pubmed/22469804
https://dx.doi.org/10.1097%2FDCR.0b013e318239d1e4
https://dx.doi.org/10.1097%2FDCR.0b013e318239d1e4
https://www.ncbi.nlm.nih.gov/pubmed/9295241
https://dx.doi.org/10.1056%2Fnejm199709183371203
https://dx.doi.org/10.1056%2Fnejm199709183371203
https://www.ncbi.nlm.nih.gov/pubmed/21999607
https://dx.doi.org/10.1111%2Fj.1365-2036.2011.04873.x
https://www.ncbi.nlm.nih.gov/pubmed/17206671
https://dx.doi.org/10.1002%2Fibd.20073
https://www.ncbi.nlm.nih.gov/pubmed/15768185
https://dx.doi.org/10.1007%2Fs10350-004-0832-4
https://dx.doi.org/10.1007%2Fs10350-004-0832-4

Prangya Lochan Chand, et al. International Journal of Medical Sciences and Innovative Research (IJIMSIR)

41.

42.

43.

44,

45.

46.

in selected cases: A Pilot Study. Scandinavian

Journal of Gastroenterology. 2006;41(9):1064—
1072. doi:
10.1080/00365520600609941. [PubMed] [Cross
Ref]

Alessandroni L., Kohn A., Cosintino R., et al.
Local injection of infliximab in severe fistulating

perianal Crohn's disease: an open uncontrolled

study. Techniques in
Coloproctology. 2011;15(4):407-412. doi:
10.1007/s10151-011-0759-4. [PubMed] [Cross
Ref]

Drakos P. E., Nagler A., Or R. Case of Crohn's
disease in bone marrow transplantation. American
Journal of Hematology. 1993;43(2):157-158. doi:
10.1002/ajh.2830430223. [PubMed] [Cross Ref]
Kashyap A., Forman S. J. Autologous bone
marrow  transplantation  for  non-Hodgkin's
lymphoma resulting in long-term remission of
coincidental Crohn's disease. British Journal of
Haematology. 1998;103(3):651-652. doi:
10.1046/j.1365-

2141.1998.01059.x. [PubMed] [Cross Ref]

Burt R. K., Slavin S., Burns W. H., Marmont A.
M. Induction of tolerance in autoimmune diseases
by hematopoietic stem cell transplantation: getting
closer to a cure? International journal of
hematology. 2002;76(supplement 1):226-247.
doi: 10.1007/bf03165251. [PubMed] [Cross Ref]
Copelan E. A.
transplantation. The New England Journal of
Medicine. 2006;354(17):1813-1826. doi:
10.1056/nejmra052638. [PubMed] [Cross Ref]

Garcia-Bosch O., Ricart E., Panés J. Review

Hematopoietic  stem-cell

article: stem cell therapies for inflammatory bowel
disease—efficacy and
Pharmacology and Therapeutics. 2010;32(8):939—

safety. Alimentary

© 2018 1IMSIR, All Rights Reserved

47.

48.

49.

50.

51.

52.

952. doi: 10.1111/j.1365-
2036.2010.04439.x. [PubMed] [Cross Ref]

Burt R. K., Craig R. M., Milanetti F., et al.
Autologous nonmyeloablative hematopoietic stem
cell transplantation in patients with severe anti-

TNF refractory Crohn disease: long-term follow-

up. Blood. 2010;116(26):6123-6132. doi:
10.1182/blood-2010-06-292391. [PubMed] [Cross
Ref]

Cassinotti A., Onida F., Annaloro C., et al.

Autologous haematopoietic stem cell
transplantation without CD34+ cell selection for
refractory Crohn's disease: the Milan experience
after 5 years. Journal of
Colitis. 2012;6:153-154.

van Deen W. K., Oikonomopoulos A., Hommes

Crohn's and

D. W. Stem cell therapy in inflammatory bowel
disease: which, when and how? Current Opinion
in  Gastroenterology. 2013;29(4):384-390. doi:
10.1097/mog.0b013e328361f763. [PubMed] [Cro
ss Ref]

Snowden J. A., Saccardi R., Allez M., et al.
Haematopoietic SCT in severe autoimmune
diseases: updated guidelines of the European
group for blood and marrow transplantation. Bone
Marrow  Transplantation. 2012;47(6):770-790.
doi: 10.1038/bmt.2011.185. [PMC free
article] [PubMed][Cross Ref]

Friedenstein A. J., Chailakhjan R. K., Lalykina K.
S. The development of fibroblast colonies in
monolayer cultures of guinea-pig bone marrow
and spleen cells. Cell and Tissue
Kinetics. 1970;3(4):393-403. [PubMed]

Caplan A. I. Mesenchymal stem cells. Journal of
Orthopaedic Research. 1991;9(5):641-650. doi:

10.1002/jor.1100090504. [PubMed] [Cross Ref]

()

oo

[\
-}


https://www.ncbi.nlm.nih.gov/pubmed/16938720
https://dx.doi.org/10.1080%2F00365520600609941
https://dx.doi.org/10.1080%2F00365520600609941
https://www.ncbi.nlm.nih.gov/pubmed/22011835
https://dx.doi.org/10.1007%2Fs10151-011-0759-4
https://dx.doi.org/10.1007%2Fs10151-011-0759-4
https://www.ncbi.nlm.nih.gov/pubmed/8342550
https://dx.doi.org/10.1002%2Fajh.2830430223
https://www.ncbi.nlm.nih.gov/pubmed/9858212
https://dx.doi.org/10.1046%2Fj.1365-2141.1998.01059.x
https://www.ncbi.nlm.nih.gov/pubmed/12430858
https://dx.doi.org/10.1007%2Fbf03165251
https://www.ncbi.nlm.nih.gov/pubmed/16641398
https://dx.doi.org/10.1056%2Fnejmra052638
https://www.ncbi.nlm.nih.gov/pubmed/20804451
https://dx.doi.org/10.1111%2Fj.1365-2036.2010.04439.x
https://www.ncbi.nlm.nih.gov/pubmed/20837778
https://dx.doi.org/10.1182%2Fblood-2010-06-292391
https://dx.doi.org/10.1182%2Fblood-2010-06-292391
https://www.ncbi.nlm.nih.gov/pubmed/23666365
https://dx.doi.org/10.1097%2Fmog.0b013e328361f763
https://dx.doi.org/10.1097%2Fmog.0b013e328361f763
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3371413/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3371413/
https://www.ncbi.nlm.nih.gov/pubmed/22002489
https://dx.doi.org/10.1038%2Fbmt.2011.185
https://www.ncbi.nlm.nih.gov/pubmed/5523063
https://www.ncbi.nlm.nih.gov/pubmed/1870029
https://dx.doi.org/10.1002%2Fjor.1100090504

Prangya Lochan Chand, et al. International Journal of Medical Sciences and Innovative Research (IJIMSIR)

53.

54.

55.

56.

57.

Pittenger M. F., Mackay A. M., Beck S. C., et al.

Multilineage  potential of adult  human

mesenchymal stem
cells. Science. 1999;284(5411):143-147. doi:
10.1126/science.284.5411.143. [PubMed] [Cross
Ref]

Garcia-Gomez 1., Elvira G., Zapata A. G., et al.
Mesenchymal stem cells: biological properties
and clinical
Biological Therapy. 2010;10(10):1453-1468. doi:
10.1517/14712598.2010.519333. [PubMed] [Cros
s Ref]

Gonzélez M. A., Gonzalez-Rey E., Rico L.,
Buscher D., M.  Adipose-derived

mesenchymal stem cells alleviate experimental

applications. Expert Opinion on

Delgado

colitis by inhibiting inflammatory  and
autoimmune

responses. Gastroenterology. 2009;136(3):978-

989. doi:
10.1053/j.gastro.2008.11.041. [PubMed] [Cross

Ref]

Garcia-Olmo D., Garcia-Arranz M., Goémez
stem  cell

Garcia L., et al. Autologous

transplantation for treatment of rectovaginal
fistula in perinatal Crohn's disease: a new cell-
based therapy. International Journal of Colorectal
Disease. 2003;18(5):451-454. doi:
10.1007/s00384-003-0490-3. [PubMed][Cross
Ref]

Garcia-Olmo D., Garcia-Arranz M., Herreros D.
Expanded adipose-derived stem cells for the
treatment of complex perianal fistula including
Crohn's disease. Expert Opinion on Biological
Therapy. 2008;8(9):1417-1423. doi:
10.1517/14712598.8.9.1417. [PubMed] [Cross

Ref]

58.

59.

60.

61.

62.

Ciccocioppo R., Bernardo M. E., Sgarella A., et

al. Autologous bone marrow-derived
mesenchymal stromal cells in the treatment of
fistulising Crohn's disease. Gut. 2011;60(6):788-
798. doi:
10.1136/gut.2010.214841. [PubMed] [Cross Ref]
Garcia-Olmo D., Garcia-Arranz M., Herreros D.,
Pascual 1., Peiro C., Rodriguez-Montes J. A. A
phase | clinical trial of the treatment of crohn's
fistula by adipose mesenchymal stem cell
transplantation. Diseases of the Colon and
Rectum. 2005;48(7):1416-1423. doi:
10.1007/s10350-005-0052-6. [PubMed][Cross
Ref]

Garcia-Olmo D., Herreros D., Pascual I., et al.
Expanded adipose-derived stem cells for the

treatment of complex perianal fistula: a phase Il

clinical trial. Diseases of the Colon and
Rectum. 2009;52(1):79-86. doi:
10.1007/dcr.0b013e3181973487. [PubMed] [Cros
S Ref]

Herreros M. D., Garcia-Arranz M., Guadalajara
H., De-La-Quintana P.,

Autologous expanded adipose-derived stem cells

Garcia-Olmo D.

for the treatment of complex cryptoglandular
perianal fistulas: a phase 11l randomized clinical
trial (FATT 1: fistula advanced therapy trial 1)

and long-term evaluation. Diseases of the Colon

and Rectum. 2012;55(7):762-772. doi:
10.1097/dcr.0b013e318255364a. [PubMed][Cross
Ref]

Panés J., Garcia-Olmo D., Van Assche G., et al.

Expanded allogeneic adipose-derived
mesenchymal stem cells (Cx601) for complex
perianal fistulas in Crohn's disease: a phase 3
randomised, double-blind controlled trial. The

Lancet. 2016;388(10051):1281-1290. doi:

i
i
(]
&

© 2018 1IMSIR, All Rights Reserved


https://www.ncbi.nlm.nih.gov/pubmed/10102814
https://dx.doi.org/10.1126%2Fscience.284.5411.143
https://dx.doi.org/10.1126%2Fscience.284.5411.143
https://www.ncbi.nlm.nih.gov/pubmed/20831449
https://dx.doi.org/10.1517%2F14712598.2010.519333
https://dx.doi.org/10.1517%2F14712598.2010.519333
https://www.ncbi.nlm.nih.gov/pubmed/19135996
https://dx.doi.org/10.1053%2Fj.gastro.2008.11.041
https://dx.doi.org/10.1053%2Fj.gastro.2008.11.041
https://www.ncbi.nlm.nih.gov/pubmed/12756590
https://dx.doi.org/10.1007%2Fs00384-003-0490-3
https://dx.doi.org/10.1007%2Fs00384-003-0490-3
https://www.ncbi.nlm.nih.gov/pubmed/18694359
https://dx.doi.org/10.1517%2F14712598.8.9.1417
https://dx.doi.org/10.1517%2F14712598.8.9.1417
https://www.ncbi.nlm.nih.gov/pubmed/21257987
https://dx.doi.org/10.1136%2Fgut.2010.214841
https://www.ncbi.nlm.nih.gov/pubmed/15933795
https://dx.doi.org/10.1007%2Fs10350-005-0052-6
https://dx.doi.org/10.1007%2Fs10350-005-0052-6
https://www.ncbi.nlm.nih.gov/pubmed/19273960
https://dx.doi.org/10.1007%2Fdcr.0b013e3181973487
https://dx.doi.org/10.1007%2Fdcr.0b013e3181973487
https://www.ncbi.nlm.nih.gov/pubmed/22706128
https://dx.doi.org/10.1097%2Fdcr.0b013e318255364a
https://dx.doi.org/10.1097%2Fdcr.0b013e318255364a

Prangya Lochan Chand, et al. International Journal of Medical Sciences and Innovative Research (IJIMSIR)

63.

64.

10.1016/S0140-6736(16)31203-

X.[PubMed] [Cross Ref]

Garcia-Olmo D., Schwartz D. A. Cumulative
evidence that mesenchymal stem cells promote
healing of perianal fistulas of patients with
Crohn's  disease—going  from  bench to
bedside. Gastroenterology. 2015;149(4):853-857.
doi:

10.1053/j.gastro0.2015.08.038.59998 [PubMed] [C
ross Ref]

Molendijk 1., Bonsing B. A., Roelofs H., et al.
Allogeneic bone marrow—derived mesenchymal
stromal cells promote healing of refractory
perianal fistulas in patients with Crohn's
disease. Gastroenterology. 2015;149(4):918-927.
doi:

10.1053/j.gastr0.2015.06.014. [PubMed] [Cross
Ref]

© 2018 1IMSIR, All Rights Reserved

()

oo

[\
-}


https://www.ncbi.nlm.nih.gov/pubmed/27477896
https://dx.doi.org/10.1016%2FS0140-6736(16)31203-X
https://www.ncbi.nlm.nih.gov/pubmed/26311275
https://dx.doi.org/10.1053%2Fj.gastro.2015.08.038
https://dx.doi.org/10.1053%2Fj.gastro.2015.08.038
https://www.ncbi.nlm.nih.gov/pubmed/26116801
https://dx.doi.org/10.1053%2Fj.gastro.2015.06.014
https://dx.doi.org/10.1053%2Fj.gastro.2015.06.014

