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 More than 50% of patients with CD develop Stricturing or 

Penetrating complications within the first 10 years after diagnosis  

 Strictures  can lead to  Intestinal obstruction, which is a common 

indication for surgery  

Introduction 

Chan et al.Gastroentrol and Hepathol2018;33(5):998-1008 

 Two  types  of  strictures in CD are identified :  De novo   

 Anastomotic  

 Commonest  site of de-novo strictures is the  Terminal Ileum  and 

Ileocolonic  region.  



 Postoperative Recurrence(POR)  of CD at the  Anastomosis  occurs 

commonly  after  Intestinal Resection,  particularly in patients with 

an  Ileocolonic  Anastomosis 

 Systematic  review and  meta-analysis of  population-based studies 

reported  that  the  risk of  intestinal surgery  among  patients  with 

IBD had  decreased  over the   past six decades,  the risk  remained 

significantly high (16.3%,  33.3%,  and  46.6%  at 1, 5, and 10 years, 

respectively,  after  diagnosis of CD). 

   

  Frolkis et al. 2013 (Gastroentrology) 

years 

1 5 10 

 Intestinal  surgery among  patients with IBD  16.3% 33.3% 46.6%  

 

Chan et al.Gastroentrol and Hepathol2018;33(5):998-1008 

Introduction 



 Recent  data  from Australian  cohorts  reported  similar  rates  of 

major abdominal surgery in CD patients at 5 and 10 years: 31.7% and 

43.3%, respectively. 

 

     Kariyawasam et al 2014   & Toh  et al. 2018 

Years 

5 10 

 Rates abdominal surgery in CD patients at :  31.7%  43.3% 

 

Chan et al.Gastroentrol and Hepathol2018;33(5):998-1008 

 Factors could affect the management plan  of  Crohn’s disease :  

1- Number of  Stricture   

2- Location of  Stricture   

3- Length of  Stricture   

4- Degree of  Inflammatory Component of  Stricture   

5- A ccompanying features, such as  

 I-   Abscess 

 II-  Phlegmon  

 III- Possible malignancy  

Introduction 



Criteria Classification 

1- Etiology  Primary or Secondary(anastomosis) 

 Benign or Malignant 

2- Number  Single or Multiple 

3- Degree   High grade or low grade 

4- Shape  Webe like  

 Spindle like 

 Circumferential 

5- Symptoms  Symptomatic or Asymptomatic 

6- Lenght  Short or  longe 

7- Location  Esophagus, Pylorus, Small bowel, Ileocecal valve,  

Anastomosis, Colon,  Rectum, and  Anus 

Associated 

condition 

 Fibrosis, Edema, Proximal dilation, Ulceration, Fistula with 

or without Abcess,  Angulated, Prior Strictureplasty 

Classification system of CD-associated strictures 

Paine et al. Gastrointest Endosc 2013;78: 819-35 

 Strictures  are  defined  by : 



Natural history of Crohn’s disease  

Inflammation and  Deep 

ulceration 

Fibrosis and stenosis 

Shimshoni  et al. Gut 2015;64(3):368-72 

Inflammation 



A- Non-Invasive Biomarker of 

Fibrosis  

1- Genetic markers of fibrosis 

2- Serological markers of fibrosis 

3- Epigenetic markers of fibrosis 

B- Imaging Markers of Fibrosis  I-    Intestinal ultrasonography(IUS)  A- Conventional US  

B- Contrast-Enhanced US(CEUS)  

C- Real-Time Elastography  

II-   Computed tomography enterography (CTE)  

III - Magnetic  Resonance Enterography (MRE) 

III-  Diffusion-weighted Imaging(DWI)- MRI  in  IBD 

IV-  Fluorine-18-2-Fluoro- 2-Deoxy-D-Glucose Positron Emission Tomography  

          1- Positron Emission Tomography/Computed tomography 18F-FDG PET/CT 

          2- Positron Emission Tomography/Magnetic Resonance18F-FDG PET/MR  

V-   Video Capsule Entroscopy(VCE)  

VI-  Molecular imaging in intestinal inflammation and fibrosis  

Diagnosis of Fibrosis in Crohn’s disease 

 I- Barium small bowel   1- Conventional Enteroclysis   

 2- Barium small bowel follow-through  

 II- Endoscopy  1- Conventional  Endoscopy 

 2-Tube or Balloon assissted Endoscopy 

                                (Entroscopy) 

 1- Push  Enteroscopy 

 2- Double  Balloon Entroscopy 

 3- Single Balloon Entroscopy 

 4- Spiral Overtube Entroscopy 



Most common mimicker of CD in the small bowel   



 Management  of  inflammatory  bowel  disease (IBD) often  requires 

a multimodal  approach  including: 

Saxena et al.Gastroenterol and Hepatol2016;31:33–34 

Management of  Intestinal  Fibrosis in IBD 



Medical therapy 

Traditionally,  Intestinal  Strictures  in  CD have been  treated  by : 

Rieder  rt al .Gut.2013;62(7):1072-84 

  Oral  and  Intravenous  Corticosteroids  

  Bowel  Rest 

  Bowel  Resection (in the case of intractable symptoms)  

Additional  medical  therapy  are Immunosuppressants,  such  as :   

  Azathioprine / 6-Mercaptopurine  

  Biological  agents (Anti- TNF α) 

 Corticosteroid  decrease  bowel  wall edema  with  subsequent 

reduction  of  bowel  wall  thickness  and  therefore  relief  of  the 

obstructive  symptoms 
Chan et al.Gastroentrol and Hepathol2018;33(5):998-1008 



Medical therapy 

 Yaffe et al(1983),  reported  their  experience  with   Non-operative 

management  of  Acute small bowel obstruction  in 26  CD patients.  

 In all but one(25 patients) patient the obstruction was relieved within 

72 h using a regimen that included 

  Clear  liquid  diet  

  Small bowel  tube 

  Total  parenteral  nutrition(TPN) 

  Prednisone 

  Intravenous  fluids  

  Intravenous  crystalline  adrenocorticotrophic  hormone  

Rieder  rt al .Gut.2013;62(7):1072-84 

 75%  of  patients  experienced  at least  a  second  episode  during  a 

mean  follow-up  of  52 months,  all  of  which  again  responded  to 

medical  management  



 46% of patients  eventually  underwent  Elective  Surgery.  

A theoretical  example  of an  Oedematous  bowel  before  and  after 

medical  therapy  is  illustrated  in  figure 

Rieder  et al .Gut.2013;62(7):1072-84 

I- Medical therapy 

Reduction  of  transmural oedema  

significantly  affects the  luminal  

cross-sectional area(Value in cm) 

              (Yaffe et al 1983) 



 Improved  management of  CD inflammation by  Anti- TNF α therapy  

appears  to reduce  the  rate  of  Stricture  development  especially  if  

started  Early  and  Prolonged use 
Chan et al.Gastroentrol and Hepathol2018;33(5):998-1008 

 Whether  Earlier  intervention  with  Combination   therapy (with 

Azathioprine  and  an  Anti-TNF agent)  would  be more  effective 

in the  prevention  of  stricture  formation  is  unknown 

Rieder  rt al .Gut.2013;62(7):1072-84 

Medical therapy 

 Bouhnik  et al(Gu.2018)  demonstrated  that  Adalimumab  was  an 

efficient  treatment  in  symptomatic  small  bowel  Stricture 

associated  with  CD.  

Chan et al.Gastroentrol and Hepathol.2018;33(5):998-1008 



 Several existing drug(Small Molecules) and  Mesenchymal  Stem 

Cells (MSC)  therapies  have been  assessed  in  animal or  human 

models  of  Pathological Fibrosis, including  in the  Intestine.  

 These  potential  treatments  for  tissue  damage  lesions  are : 

 A- Existing and New Treatments as Potential Candidates for Tissue Damage Lesions in CD0 

 I- Existing Small Molecules  1- Tranilast 

 2- Spironolactone 

 3- Pirfenidone 

 4- Cilengitide 

 II- Newly Developed Small   

Molecules 

 1- Peroxisome Proliferator –Activated Receptor Gamma 

Agonists. 

 2- Rho-Associated Protein Kinase Inhibitors 

B- Recombinant Factors and Biologics 

 1- BMP7  

 2- HGF 

 3- Anti-MMP-9 Antibody 

 4-  Anti- α5β6 Monoclonal Antibodies 

Antifibrotic Agents Medical therapy 

Pariente et al.Clin.Gastroenterol and Hepatol.2019;17:847–56 



Potential treatment options for intestinal damage in Crohn’s disease and their mechanisms of action 



 Anti-allergic  agent  that  blocks  the  release  of chemical  

mediators  such as  Histamine  and  Prostaglandins  from mast cells  

 Inhibits  TGF-β  induced  ECM  production   and transformation  

of  epithelial  cells(EMT) 

1-Tranilast 

Pariente  et al.Clin.Gastroenterol and Hepatol.2019;17:847–56 

I- Existing Small Molecules 



 Spironolactone  is a  competitive  aldosterone  receptor   antagonist 

Commonly used  as an  Anti-fibrotic medication  in  heart patients 

 Johnson et al (2012)  have  shown that Spironolactone  mediated  

antifibrotic  actions  in  isolated  human colonic  myofibroblasts  and  

repressed  TGF-β–mediated  induction  of  profibrotic  genes  and  

proteins.  

2- Spironolactone  

Pariente  et al.Clin.Gastroenterol and Hepatol.2019;17:847–56 

I- Existing Small Molecules 



 Pirfenidone   has Antifibrotic  and  Anti-inflammatory  properties  

in  a variety of  animal  and  in vitro  models  in  different  organs, 

including  fibrosis  of  the  lungs,  kidneys, heart,  liver, and  skin 

Meier et al (2016)  have  investigated  the impact  of  Pirfenidone  

treatment  on  development  of  fibrosis  in a mouse  model  of 

intestinal  fibrosis.  

3- Pirfenidone 

Pariente  et al.Clin.Gastroenterol and Hepatol.2019;17:847–56 

I- Existing Small Molecules 



In  TNBs  induced  colitis  caused  increased  collagen  production  

and  that  fibrosis could  be inhibited  by  Cilengitide,   

 Cilengitide  is  an  Arginylglycylaspartic acid– containing  α5β3  

Integrin  Inhibitor 

4- Cilengitide 

I- Existing Small Molecules 

Pariente  et al.Clin.Gastroenterol and Hepatol.2019;17:847–56 



 PPAR-g  agonists attenuate  fibrosis in  various  organs  including  

the  lungs,  kidneys,  pancreas,  liver,  and   intestine 

 These   Antifibrotic   effects  are  abolished  by  the  use  of  PPAR-g 

selective  antagonists 

 

 

1-Peroxisome  Proliferator – Activated  Receptor  Gamma  Agonists  

 

II- Newly Developed Small Molecules 

Pariente  et al.Clin.Gastroenterol and Hepatol.2019;17:847–56 



 Holvoet et al( 2017)  showed  that  Rho- associated  protein  

kinases (ROCKs),  which  play  multiple  roles  in  TGF-β induced  

myofibroblast   activation 

  ROCK inhibitor, named  AMA0825 (a highly selective inhibitor 

of ROCK 1 and ROCK 2) 

2- Rho-Associated Protein Kinase Inhibitors  

II- Newly Developed Small Molecules 

Pariente  et al.Clin.Gastroenterol and Hepatol.2019;17:847–56 



 

Molecule 

 

Mechanism  

of Action  

  

Study Design 

  

N 

 

 Efficacy  

 

Safety 

 

  

 

Antiallergic agent 

inhibited chemical 

mediators and TGF-b 

release 

 

 

Case control 

 

24 CD patients with 

small bowel strictures 

 

There was less 

hydrostatic balloon 

dilatation in tranilast 

Group (P =003). 

 

Reduced white 

blood cell 

count in 1 patient 

receiving tranilast 

 

  

 

Competitive 

aldosterone 

receptor antagonist 

 

Intestinal model of 

fibrosis using 

human intestinal 

organoids 

 

 

NA 

 

Spironolactone 

repressed 

induction of the 

fibronectin 1 

and a-SMA proteins 

genes.  

 

 

NA 

 

PPAR-g  modulator  

  

DSS colitis mice 

model 110 mice 

 

 110 mice 

 

GED-0507-34 

downregulates 

colonic expression of 

a-SMA, 

type I–III collagen, 

TGF-b, 

SMAD3, IL-13, and 

CTGF.  

 

 

NA 
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of Action  

  

Study Design 

  

N 

 

 Efficacy  

 

Safety 

 

 

aVb3 integrin inhibitor  

 

Intestine cells from 

ileal/ 

ileocolonic resection 

 

18 CD 

patients with 

stricturing 

lesions 

 

Cilengitide decreased TGF-b1- 

activation and collagen 

production. 

. 

 

NA 

Highly selective 

inhibitor of 

ROCK 1 and ROCK 2 

Mouse models of 

fibrosis (DSS 

and adoptive T cell 

transfer) 

NA AMA0825 reversed 

myofibroblast 

accumulation, expression of 

profibrotic factors, and 

accumulation of fibrotic tissue 

in 2 mouse models of fibrosis 

  

NA 

Biopsy cultures from 

CD patients 

ROCK inhibitor reduced 

activation 

of myocardin-related 

transcription factor and p38 

mitogen-activated protein 

kinase, and increased 

autophagy in fibroblasts, in 

intestinal fibrosis from stenotic 

CD biopsies 
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Pariente  et al.Clin.Gastroenterol and Hepatol.2019;17:847–56 



 EMT  can be  reverted  by the administration of BMP-7 and HGF  

 BMP-7 reverses TGF-β1  induced  EMT  

 HGF is also a potent  Antifibrotic  cytokine  that blocks EMT.  

 Both  drugs used  in  Renat  Transplantation, in rat 

1- BMP7(bone morphogenetic protein 7)  and  2- HGF 

B- Recombinant  Factors  and  Biologics 

Pariente  et al.Clin.Gastroenterol and Hepatol.2019;17:847–56 



 C3M, an MMP-9  degradation  product  of  type III collagen, have 

been  shown to be  associated  with  penetrating CD  

 Goffin et al(Dis 2016)  have  recently  assessed  the  effect  of    

MMP-9  inhibition   in  the  heterotopic  transplant  mouse model of  

intestinal  fibrosis by using Anti-MMP-9  Antibody (CALY001) 

treatment 

3- Anti- MMP-9  Antibody 

Recombinant Factors and Biologics 

Pariente  et al.Clin.Gastroenterol and Hepatol.2019;17:847–56 



 Hahm et al(2007)  showed  that  Anti-α5β6  monoclonal  

Antibodies (STX-100)  were  able  to  inhibit   accumulation  of 

activated  fibroblasts  and  deposition  of  interstitial  collagen  

matrix in  a  renal  fibrosis  model  in  Alport  mice.  

4- Anti-  α5β6  Monoclonal  Antibodies 

Recombinant Factors and Biologics 

Pariente  et al.Clin.Gastroenterol and Hepatol.2019;17:847–56 



C- Mesenchymal Stem Cells (MSC) Therapy 

 Recent  studies  demonstrate   the  potential  of  MSCs to  be  used as 

a  new  therapeutic  strategy  to  address   chronic  inflammation–

associated tissue damage,  including  fibrosis.  

 Autologous  and  Allogeneic  MSCs  have  been tested  in  clinical 

trials  in 2  different  modalities : 

 Local  injections of  MSCs  to  treat  fistulizing  CD   

 Intravenous  infusion  to  treat  luminal  inflammation 

 Local  Perianal  injections of  Autologous  or Allogeneic  MSCs  

or  Bone marrow MSCs  have shown  some efficacy and  reassuring 

safety in several phase(I, II, and III) trials 

 More than 200  CD  patients  with  Refractory  Fistulas  have been 

treated with Local  injections  of  MSCs, resulting  in complete 

response  in  more than  half  of  these. 

Pariente  et al.Clin.Gastroenterol and Hepatol.2019;17:847–56 



 Endoscopic  therapy  offers a minimally invasive approach to 

treating  many  GI  complications  previously  managed  by  

surgery.  

 Endoscopic  evaluation  also  allows  tissue  acquisition  to  

exclude  malignancy 
Saxena et al..J Gastroenterol and Hepatol 2016;31:33–4 

Endoscopic Treatment 



Endoscopic Treatment 

Saxena et al..J Gastroenterol and Hepatol 2016;31:33–4 

Inflammatory small bowel stricture 

with active ulceration (white 

arrow) visualized at double balloon 

enteroscopy.  

Fibrotic small-bowel stricture visualized 

at double balloon enteroscopy 



(A) Stricture predilatation, (B) balloon dilatation, (C) balloon removal, (D) postdilatation   

Keihanianet al.TechniquesinGastrointestinalEndoscopy2016;18:136–44 

of Anastomotic stricture in Crohn's disease 

Endoscopic Treatment 



 Radial  Expanding  Balloon  Dilators(REBD)  are  available in an 

array of  designs, Lengths,  and  Calibers  for various  purposes  in 

accessible  strictures  throughout  the GI tract .  

 They are designed  to  pass through  the  endoscope  with or 

without  wire  guidance  so that dilation can be observed.  

 Some  Balloons  have 1 set diameter, whereas others  allow  for 

sequential  expansion  to  multiple  diameters.  

  Dilating  Balloons  are  expanded  by pressure  injection of  liquid 

(eg, Water, Radiopaque contrast)  by  using  a handheld  accessory 

device. 

 

ASGE Technology Committee, Gastrointestinal Endoscopy2013;78(3):391-404 

Endoscopic Treatment 



 EBD  seems to be a promising  first-line  alternative for treatment of 

stricturing  CD  because  it  is  minimally  invasive  and  can  

preserve  bowel  length.  

 If  a  stricture  can  be  traversed  with  an  endoscope,  a Controlled  

radial expansion balloon  is  advanced  through  the  endoscope,  

withdrawn (retrograde)  toward   the   stricture  and  dilated.  

 If  the  stricture  cannot be traversed,  a wire is advanced  through the 

stricture (with fluoroscopy guidance to ensure the wire is within the 

GI lumen).  

 A wire-guided controlled  radial expansion balloon  is then 

advanced (anterograde)  over  the  wire  and  the  stricture  is dilated 

 

Saxena et al..J Gastroenterol and Hepatol 2016;31:33–4 and Chan et al.Gastroentrol and Hepathol2018;33(5)998-1008 

Endoscopic Treatment 



 Numerous  studies  have  demonstrated  that the  Clinical  success 

rates of EBD were 62-78% 

 Aim of EBD is to  achieve dilatation  to  20-mm  diameter.  

 A meta-analysis of  13 studies  identified  Stricture length (<4 cm) 

as  a predictor  for   better   surgery-free  outcomes.  

Endoscopic Treatment 

 Most commonly Through-the-scope  balloons (TTS) are  used  to 

reach  and  Pneumatically  Dilate  Strictures  

Saxena et al..J Gastroenterol and Hepatol 2016;31:33–4  

  Through-the-scope 

endoscopic  pneumatic 

balloon  dilation of  an 

Anastomotic  ileocecal  

stricture 

Rieder  rt al .Gut.2013;62(7):1072-84 



 In a  systematic review and  descriptive  pooled  data  analysis  of  
13 retrospective  studies(from 1990 to 2007) including  347  CD 
patients,  the mean time from diagnosis of CD to occurrence of 
stricture  was 13 years  and  the  mean stricture length 2.7 cm (0.5–
20 cm).  

Hassan et al 

 [13 studies (1990-2007) including 

347 CD patients] 

Mean time from diagnosis 

of CD to occurrence of 

stricture  

 

 

Mean stricture length   

Finding 13 years  2.7 cm(0.5-20 cm)  

 This analysis mainly included   Postsurgical  Strictures  and  all 

were  dilated  with  TTS 

2007 

Rieder  rt al .Gut.2013;62(7):1072-84 



 EBD was technically successful in 86% of cases; 89% of the 

unsuccessful attempts had to undergo surgery 

 Long-term clinical efficacy (mean follow-up was 33 months), 

defined as being free of surgery was achieved in 58% of the patients.  

 Mean  interval between  EBD  and  surgery was 15 months in the 

remaining  42%  of  CD  patients.  

 

Rieder  rt al .Gut.2013;62(7):1072-84 

Hassan et al 

Long-term clinical efficacy  

Follow-up was 33 months 

Free of Surgery 

15 months  

Need Surgery 

Results 58% 42% 

 Thienpont et al, reported  the  need  for  repeated  dilation  in 46% 

and surgery  in 24% of CD patients during a mean follow-up of 5.8 

years. 



 Factors  influencing  outcome  and  successful dilatation after EBD 

Rieder  et al .Gut.2013;62(7):1072-84 

 Stricture length of 4 cm or less 

 Absence of  ulcer  in  the stricture 

 Smoking  are  inconsistent  



1) A systematic review including 13  studies  reported  a  major 

complication  rate (defined as Bleeding, Perforation, Infection  or 

other  event leading  to  Hospitalisation) was 2% (11% to18%) 

2) In 776  dilations in 178 patients a  complication rate of  5.3%  has 

been reported, which  included  Bowel Perforation,  Major  

Bleeding,  Minor Bleeding  and  Abdominal  Pain  or  Fever 

Gustavsson et al (2012) Complication rate Complications   

 In 776 dilations in 178 

patients  

5.3%   Bowel perforation 

 Major bleeding 

 Minor bleeding   

 Abdominal pain  

 Fever 

Chan et al.Gastroentrol and Hepathol2018;33(5)998-1008 

 Complications 2012 



 Indication of  Endoscopic  Balloon  Dilation(EBD):  

Chan et al.Gastroentroland Hepathol2018;33(50):998-1008 

Rieder et al. Previous  guidelines  recommended  EBD  for  short 

strictures ≤4cm in length.(J. Crohns Colitis.2016) 

 Rieder F, Latella G, Magro F et al. European Crohn’s and colitis organisation topical review on prediction, diagnosis and 
management of fibrostenosing Crohn’s disease. J. Crohns Colitis. 2016; 10: 873–85. 



Stent types 

 Various  Expanding  Stents  are  commercially  available (Metal, 

Plastic, and  Biodegradable), with  differing Lengths,  Diameters and 

Shapes, with  Partial or Full  Silicone  coverage, and with differing 

transport  and  release systems, allowing  placement  any where in 

the upper  Intestinal tract, Colon  and  even  Terminal ileum.  

 Some  have been  designed  specifically  for  Benign  Intestinal 

Stenosis  and  can  be placed  throughout  the  working  channel 

(TTS: Through-the-scope stents).  

 Until  now, there  has been no specific  stent  designed   for IBD.  

 Self-Expanding Metal Stents (SEMS) were initially Uncovered 

and  designed for  palliation  of  Malignant  Strictures(Colonic 

malignancy) as Palliative  treatment  without  the  intention of 

removing  them.  

Endoscopic Treatment 

Alastruey  et al.Endoscopy International Open 2016; 04: E301–E308 



a- Self-expanding  metal stent  fully covered  
 TTS (Niti-STM – Taewoong).  

b- Plastic stent  
(Polyflex® – Boston Scientific).  

c- Self- expanding  metal  stent  partially covered   
TTS (Hannaro stent® M.I.Tech).  

d - Biodegradable stent   
(SX-ELLA BD stent®) 

Stent types 

FCSEMS 

PCSEMS Biodegradable  Stent  

Alastruey  et al.Endoscopy International Open 2016; 04: E301–E308 



 Because of  their  efficacy in this indication, they were subsequently 

Covered  in plastic,  to be removed,  for  use  in benign intestinal 

pathologies 

 SEMS  are  associated  with  a  significant risk of Stent migration. 

 SEMS  consist of  metal mesh cylinders  that  exert  self-expanding 

force  until they  reach  their  maximum fixed diameter. 

 They are packaged in a compressed form and constrained on a 

delivery device.  

 They are  made of  stainless steel  and  alloys  such  as  Nitinol 

(Nickel and Titanium) and  Elgiloy (Cobalt, Nickel, and Chromium).  

 To prevent  tissue  ingrowth and  facilitate  removal, the  

interstices between the  metal mesh of SEMS may be fully 

(FCSEMS) or partially (PCSEMS) covered  by a  plastic membrane  

or  silicone 

Stent types 

Endoscopic Treatment 

Alastruey  et al.Endoscopy International Open 2016; 04: E301–E308 



  At  the  edge of the  stent(above  and  below)  the stenosis, the  stent 

lodges  itself  deep into  the  wall  of  the  organ. 

 This reaction allows  anchoring  of  the  stent  and  helps  to prevent 

stent  migration.  

 With the use of a  covered stent, this integration does not always 

occur  and  a higher  rate of stent  migration is seen. 

 

Stent types 

Endoscopic Treatment 

 Potential  complications  are : 

  Perforation  

  Migration 

  Occlusion  due to faecal  impaction  

  Hyperplastic  reaction  of  the mucus   

  Haemorrhage. 

Alastruey  et al.Endoscopy International Open 2016; 04: E301–E308 



Placement of an FCSEMS in stenosis of CD patient in Terminal Ileum 

a &b - Endoscopic images 

of the scarred cecum 

making it very difficult to 

identify the Ileocecal 

valve and the stenosis in 

terminal ileum.  

c -Passage of the 

guidewire through the 

stricture with fluoroscopic 

guidance.  

d& e -Total deployment of 

the stent. 

Endoscopic Treatment 

Alastruey  et al.Endoscopy International Open 2016; 04: E301–E308 



Placement of  FCSEMS  in stenosis of  Ileocolonic Anastomosis in  

CD  

Endoscopic Treatment 

Alastruey  et al.Endoscopy International Open 2016; 04: E301–E308 



Adherence of the stent in the mucosal membrane of the bowel making the removal 

procedure difficult 

Endoscopic Treatment 

Alastruey  et al.Endoscopy International Open 2016; 04: E301–E308 



 Types  of  stents  are  available :  

 I- Metal Stent 1- Self-Expanding Metal Stent  Uncovered  

2- Self-Expanding Metal Stent Fully covered  

                      TTS (Niti-STM – Taewoong).  

3- Self- Expanding Metal  Stent  Partially covered  

                       TTS (Hannaro stent® M.I.Tech) 

 II- Pastic  Stent 

 III- Biodegradable  Stents 

 Uncovered  metallic  stents  induce  early  mucosal  hyperplastic 

reaction;  

 Covered metallic and plastic stents  are  associated with a higher 

risk  of  migration and lower  flexibility and  shorter/ lower radial 

force .  

Wanga et al.Progress in Natural Science:Materials International 2014;24:423–32  



Metal  and  Plastic  stents  are  useful  for treatment  of  both  

Malignant  and  Benign  strictures   or  fistulas  through  out  the 

intestinal tract  however,  the  use  of  these  stents  is   associated  
with  several  including: 

Wanga,Progress in Natural Science:Materials International 24(2014)423–432  

Endoscopic Treatment 



 Biodegradable  Stents  are  a  promising  alternative  to  permanent 

stents  and  may eventually  be  used  to solve the lingering  problem of  in-

stent  restenosis.  

 Additionally, fully Degradable  Stents  have the ability to deliver more 

Drugs to the  target  site than a  thin coating of drug  on metallic  stents 

 Biodegradable stents  are an  attractive  alternative to self-expanding 

metal stents in the treatment of  intestinal strictures.  

 

What is   stent? 

Endoscopic Treatment 

Wanga et al,Progress in Natural Science:Materials International 24(2014)423–32  



 They are  composed  of  synthetic  biocompatible  polymers   that 

gradually  dissolve  through  a  process  of  hydrolysis  without 

generating  any  harmful  products  during  their  degradation  

 Rate  of  degradation  depends  on  the  structure  and  size  of  the 

stent, temperature, pH and type of tissue  with  which  they  are  in 

contact .  

 Most  used  in  the  gastrointestinal  area  are  Polydioxanone  

stents (SX-ELLA oesophageal stents),  initially designed for the 

treatment of  oesophageal strictures  refractory to  conventional  

treatment.  

They  degrade  completely  after 11–12 weeks  as part  of  the  stent 

is  absorbed  and  part  expelled   via  the  GI tract.  

Endoscopic Treatment 

Wanga et al.Progress in Natural Science:Materials International 2014;24:423–32  



 Biodegradable stent  can be made of  biodegradable  polymers  and 

biodegradable metals  (magnesium alloys). 

Endoscopic Treatment 

Types of  Biodegradable  Stent  

Wanga et al.Progress in Natural Science:Materials International 2014;24:423–32  



Diagram of placement process and  mechanical function of  intestine  stent: 

• IP, Intestinal pressure ; IAP, Intra –abdominal pressure 

Wanga et al.,Progress in Natural Science:Materials International 2014;24:423–32  
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a- flared at both ends 

b-with a waved shape 

c-without flared ends. 

Biodegradable  Stents(ELLA-CS,HradecKralove,CzechRepublic) 

woven from polydioxanone filament with three differentdesigns 

Endoscopic Treatment 

Wanga et al.,Progress in Natural Science:Materials International 2014;24:423–32  



Endoscopic views of a typical stenosis before and after biodegradable stent insertion.  

Endoscopic Treatment 

Wanga et al.,Progress in Natural Science:Materials International 2014;24:423–32  

Ileo-ascending colon Anastomosiswith 

a  tight  stenosis and ulcer  
Biodegradable  stent  



 X-ray films of cecum implanted Titanium stickinarat: (A) first week; (B)secondweek; (C)thirdweek; 

 Mg–Zn alloy: (D) first week;(E)secondweek; (F) thirdweek .  

 Biodegrad- able Mg–Zn  alloy  samples are implanted around the  cecum .  

 Results  showed  that  magnesium–zinc  alloy  started  to  degrade  at  the  third week.  

Endoscopic Treatment 

first week secondweek thirdweek 

first week secondweek thirdweek 

Wanga et al.,Progress in Natural Science:Materials International 2014;24:423–32  



 A novel, promising  technique  to treat  Strictures  in patients  with 

IBD, called  Endoscopic  Needle  Knife  Stricturotomy (ENKSt),  

was recently  reported 

 Endoscopic  Needle  Knife  therapy  has been used for the 

treatment of strictures of the upper GI track 
Chan et al.Gastroentroland Hepathol2018;33(50):998-1008 

 

Lan et al.Inflamm Bowel Dis 2017;23:502–13 

 ENK therapy  has been used in various clinical settings such  as  

Pre-cut  Biliary  Sphincterotomy  and  Zenker’s  

Diverticulotomy.  

 ENKSt  is a novel procedure where by controlled  radial  incisions 

are performed  into  a Fibrotic  Ileocolonic,  Fibrotic Ileal  or  Ileal 

Pouch  Stricture 

 

Saxena et al.Gastroenterol and Hepatol 2016;31:33–34 



Background: Fibrotic strictures in patients with inflammatory bowel disease (IBD) are often not amenable to medical 

therapy. Therapy with endoscopic balloon dilation usually requires frequent repeat treatments. Therefore, we developed 

the novel needle knife stricturotomy (NKSt) for the treatment of strictures in the patients with IBD. The aim of this study 

was to evaluate the efficacy and safety of NKSt. 

Methods: Data of patients with strictures treated with NKSt in our Interventional IBD Unit at the Cleveland Clinic were 

extracted from the registry. The primary and secondary outcomes were surgery-free survival and procedure-related 

complications. 

Results: A total of 85 patients were included in this study. Multiple strictures were noticed in 30 (35.3%) patients at 

inception, giving a total of 127 strictures treated. The median length of the treated strictures was 1.5 cm (interquartile 

range: 1.0–2.0) and 52 (41.6%) were endoscopically nontraversable. The immediate success with passage of the scope 

through the stricture after NKSt therapy was achieved in all patients. During the median 

follow-up of 0.9 years (interquartile range: 0.3–1.8) and a median of 2.0 treatment (interquartile range: 1.0–3.0), 13 

(15.3%) patients required stricturerelated surgery. There were 77 (60.6%) patients who required additional NKSt, 

endoscopic balloon dilation, or both after the inception of NKSt. In a total of 272 NKSt procedures performed, 10 (3.7%) 

adverse events occurred, including 9 with delayed bleeding and one hospitalization due to perforation. 

Conclusions: Endoscopic NKSt is effective and safe for treating the primary and 

secondary IBD-related strictures, which may provide an alternative for Endoscopic 

Balloon Dilation and Surgical Intervention. 

Endoscopic Stricturotomy with Needle Knife in the Treatment of Strictures from Inflammatory Bowel Disease 

Nan Lan, and Bo Shen, Endoscopic Stricturotomy with Needle Knife in the Treatment of Strictures from Inflammatory Bowel DiseaseInflamm Bowel Dis 

2017;23:502–513) 

2017 



 

Endoscopic Electroincision with Needle Knife  in the treatment of   Ileocolonic  

Anastomotic  Stricture 

Lan et al.Inflamm Bowel Dis 2017;23:502–13 



Adjuvant Techniques to Endoscopic dilation 

 Intra- lesional  injection  of  Steroids  has been  successfully used 

in other  Stricturing  GI conditions, such  as  Peptic, Corrosive or 

Anastomotic  Strictures  or  Fibrosis  Postradiotherapy 

 Triamcinolone  is considered  an  appropriate  agent  given  its 

prolonged  local  effect 

 Intra- lesional  Steroid  injection  in 13 CD patients led to a 100% 

immediate success rate  

  In a small  retrospective  series  assessing  Anastomotic  Strictures, 

Steroid  injection  delayed   re-stricturing   and   reduced  re-dilation 

rate  

Chan et al.Gastroentroland Hepathol2018;33(50):998-1008 



Adjuvant Techniques to Endoscopic dilation 

 Singh et al, found  a lower  stricture  recurrence  rate  in the steroid 

group  compared  to placebo. 

  In a single-centre  prospective RCT with  29  paediatric CD,  intra-

lesional  Triamcinolone  Injections  after EBD, led to a longer time 

to  Re-dilation  and  to surgery  in  the steroid  group compared  to 

placebo 

 Furthermore, the use of combination  Medical therapy  with  an 

Immunomodulator  and  Anti-TNF  decreased  the  need for  repeat 

dilation  of  anastomotic  strictures 

 

Chan et al.Gastroentroland Hepathol2018;33(50):998-1008 



 Intralesional  Steroid  injection  after EBD  in the Pediatric  CD 

with  Strictures  reduced  the need for both  re-dilation  and  surgery 

 Intra-stricture  Triamcinolone  injection after EBD in Adult 

Crohn’s  Ileocolonic  Anastomotic  Strictures  did not  decrease  

the time to  redilation  and  in fact  a trend  toward a  worse  outcome 

was  reported 

 Therefore, Steroid  Injection  after  EBD  cannot  be  recommended 

currently 

 

Chan et al.Gastroentroland Hepathol 2018;33(50):998-1008 

Adjuvant Techniques to Endoscopic dilation 

 There were some case reports  showing  success  of  injection of 

Anti- TNF agents  into  patients  with CD-associated  Strictures 

 Combining EBD of strictures with serial Intralesional  injection of 

infliximab  in  small  bowel  CD  was  also  successful  in  reducing 

inflammation 



Chan et al.Gastroentroland Hepathol2018;33(50):998-1008 

 EBD  is an effective first-line  therapy  for CD  associated  strictures  

 Technical success rate, clinical efficacy, and complication rate are 

89%, 81%, and 2.8%, respectively.  

  Goal is to reach a size  of  20 mm with dilation.  

 Combination therapy (Immunomodulator and Anti-TNF) may 

decrease  the  need  for  repeat  dilation  of  anastomotic  strictures.  

 Intra-lesional  injection  of  corticosteroid  and  anti-TNF  could  not 

be  recommended  currently. 

In summary 

Endoscopic Treatment 



Surgery 

 Crohn’s  Disease may be helped by surgery, but it cannot be cured 

by surgery  

 Primary Goals of surgery are to alleviate serious complications, 

achieve the best possible quality of life (QOL) 

Yamamoto, et al.W J Gastroenterol 2014 January 7; 20(1): 78-90 



 Despite  the  best therapy,  up  to 66% , of  patients  with  stricturing 

CD fail  Medical therapy  and  40%  fail  EBD and  thus  will  

require  Surgery 

 Preserving  Bowel  Length  is essential to t he treatment   of  these 

patients.  

 Surgical treatments for CD include : 

YamamotoWorld J Gastroenterol 2014 January 7; 20(1): 78-90 and Chan et al.Gastroentrol and Hepathol2018;33(5)998-1008 

 

Surgery 



 To preserve  the  Bowel  Length  and  to lower the risk of 

Anastomotic leakage  Stricturoplasty 

Chan et al.Gastroentroland Hepathol2018;33(50):998-1008 

Surgery 

1- Stricturoplasty 

In general, Strictureplasties  are  categorized  into: 



Types  Procedures  
 

Describtion 
Recurrence   

rate 

  Heineke–Mikulicz 

      (HM)- like technique  
 Commonly used for strictures <10 cm 

41%. 

  Finney procedure  Commonly used for strictures >10 and <25 cm 

 

28%  

Types  Procedures  
 

Describtion 
Recurrence   

rate 

  Michelassi 

   (Entero-entero-stomies) 

 For strictures > 25 cm in length  

 eg, iso-peristaltic side-to-side stricturoplasty 

 

23% 

Rieder  rt al .Gut. 2013 Jul;62(7):1072-84  and  Chan et al.Gastroentroland Hepathol2018;33(50):998-1008 

1- Stricturoplasty 

https://www.ncbi.nlm.nih.gov/pubmed/23626373


Heineke–Mikulicz-like procedure  Intermediate procedure (Finney procedure)  

Enteroenterostomies (Michelassi) 
(Isoperistaltic side-to-side strictureplasty)  

1- Stricturoplasty 

 

  Heineke–Mikulicz 
 

  Finney procedure 

  Michelassi 

Rieder  rt al .Gut. 2013 Jul;62(7):1072-84     

Chan et al.Gastroentroland Hepathol2018;33(50):998-1008 

https://www.ncbi.nlm.nih.gov/pubmed/23626373


 Conventional  strictureplasties(Heineke-Mikulicz  & Finney) 

remain the most commonly used techniques. 

Heineke-Mikulicz 

Chan et al.Gastroentroland Hepathol2018;33(50):998-1008 

 In Heineke-Mikulicz strictureplasty (suitable for 5- to 10-cm 

strictures) , a single longitudinal incision is made over the stricture 

and extended by about 2 cm both proximal and distal to the thickened 

bowel segment. The enterotomy is then closed transversely 

Strictureplasty 

1- Stricturoplasty 



  In Finney  strictureplasty (suitable  for 10- to 25-cm  strictures) , the 

strictured  segment is folded  into a “U”- shape, and an enterotomy is 

made on the  anti-mesenteric  border.  

 Opposed  walls of the bowel are sutured together to create a blind 

pouch.  

Chan et al.Gastroentroland Hepathol2018;33(50):998-1008 

Finney Strictureplasty  Strictureplasty 



 Non- conventional  Strictureplasties, such as Michelassi 

strictureplasty  and  widening  Ileocolic  Strictureplasty, have 

emerged  over  the  past  decades  to  facilitate  conservation  of 

bowel  length  in  patients  with  longer  and  atypical  stricture 

presentations 

Michelassi  Strictureplasty 

Chan et al.Gastroentroland Hepathol2018;33(50):998-1008 

Strictureplasty 



 Overall rate  of  early  complications such as  small-bowel 

obstruction, sepsis, reoperation, and early postoperative 

gastrointestinal bleed had been reported  at 13%, whereas the rate of 

late complication was about 26%.  

Chan et al.Gastroentroland Hepathol2018;33(50):998-1008 

1- Stricturoplasty 

Complication  Early    Late   

 Percent 13% 26%.  

1) Small-Bowel obstruction 

2) Sepsis  

3) Reoperation  

4) Early postoperative  GI 

bleed 

 Strictureplasty  can  be  performed  safely in  Active disease 



 Presence of Multiple Strictures over an extensive length of bowel  

 Previous significant small bowel resection (>100 cm)  

 Short bowel syndrome(SBS) 

 Strictures without  Phlegmon  or  Septic  Fistula  

 Duodenal  Strictures  and  Anastomotic  Strictures  

1-Stricturoplasty 

 Excessive tension due to Rigid and Thickened Bowel Segments 

 Fistula or Abscess or Phlegmon formation at the strictureplasty site 

 Perforation with Diffuse Peritonitis 

 Suspicion for Carcinoma in the stricture 

 Poor Nutritional status 

 Multiple strictures within a short segment 

 Malnutrition or Hypoalbuminemia (< 2.0 g/dL) 

Yamamoto et al.World J Gastroenterol 2014 January 7; 20(1): 78-90 and  Chan et al.Gastroentroland Hepathol2018;33(50):998-1008 



 Obstruction  was  the  main  indication  for  major  abdominal 

surgery  for  CD  in  24%  to  40%  of  patients  

Chan et al.Gastroentrol and Hepathol2018;33(5)998-1008 

 

2- Resection 

Urgent  Surgery Elective Surgery 

 Perforation 

 Abscess 

 Uncontrolled  Hemorrhage 

 Toxic  Megacolon 

  Bowell  Obstruction 

 Stricture 

 Fistula 

 Sever  Perianal  Disease 

 Malignancy 

 Malnutrition 

 Poorly controlled dispite good management 

 Extra- intestinal manifestations 

Indication surgery in crohns disease 

 These  patients  are  at risk  of   Short Bowel Syndrome(SBS)  

Therefore, bowel-conserving  procedures  to  avoid  the  risk  of 

Syndrome(SBS)  and  surgical  complications  have  been  

developed.  



 Patients  who present  with  symptoms and  signs of  Intestinal 

Obstruction  due  to  suspected  CD associated strictures  should  be 

Hospitalized  and  managed by a Multidisciplinary team  

comprising a Gastroenterologist, Colorectal surgeon,  Radiologist,  

Pathologist, and  Dietitian.  

Conservative measures, including 

   Bowel Rest  

  Volume  replacement  

  Electrolytes  replacement 

  Waiting for evaluation with cross-sectional imaging 

 

2- Resection 

Chan et al.Gastroentrol and Hepathol2018;33(5)998-1008 

 



 In our clinical practice a gross examination of normal-looking bowel, 

complemented  by  a  manual  examination  to  evaluate  for  tissue 

thickening, in  which  the  index finger  opposes the  thumb  at the 

mesenteric–intestinal  border,  is sufficient to determine the 

resection margin in the operating room . 

Rieder  rt al .Gut. 2013;62(7):1072-84 

2- Resection 

https://www.ncbi.nlm.nih.gov/pubmed/23626373


There are two types of bypass operations:  

  Exclusion bypass   

  Simple (continuity) bypass 

Yamamoto et al.W J Gastroenterol 2014 ; 20(1):78-90  

Bypass 

Surgery 



Chan et al.Gastroentrol and Hepathol2018;33(5)998-1008 

 

Algorithm of  Management 

of  CD associated Stricture 



Note: Algorithm of  Management of  CD associated Stricture 

*Contraindications: Fistula, Abscess, Cancer, or Dysplasia.  

Chan et al.Gastroentrol and Hepathol2018;33(5)998-1008 

 



Rieder  et al .Gut. 2013;62(7):1072-84 

https://www.ncbi.nlm.nih.gov/pubmed/23626373


* If endoscopically reachable, technically feasible  and indicated.  

# Indications for stricturoplasty include: presence of multiple 

strictures over  extensive length of bowel, previous significant small 

bowel resection (>100 cm), short bowel  syndrome, strictures without 

phlegmon or septic fistula, duodenal strictures and anastomotic  

strictures. Contraindications for stricturoplasty include: associated 

abscess or phlegmon, perforation with  diffuse peritonitis, suspicion of 

carcinoma in the stricture or poor nutritional status.  

Note: Suggested approach to stricture therapy 

Rieder et al .Gut.2013;62(7):1072-84 
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