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Abstract 

Crohn’s disease is characterized by chronic intestinal inflammation that can result in 

significant morbidity and loss of intestinal function over time. Many novel treatments for 

Crohn’s disease are being developed, but a significant portion of patients still requires 

surgical therapy for stricturing or penetrating disease. Classically 

esophagogastroduodenoscopy and ileocolonoscopy have been used to diagnose patients 

with inflammatory bowel disease and to restage disease after starting or changing therapy. 

However, new endoscopic techniques are being developed to help evaluate previously 

inaccessible parts of the small intestine and to treat fibrostenotic complications. This review 

will focus on video capsule endoscopy, small bowel enteroscopy, endoscopic balloon dilation, 

as well as other more novel investigational endoscopic therapies for the evaluation and 

treatment of fibrostenotic complications. 
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1. Introduction 

Crohn’s disease is a chronic inflammatory bowel disease that when inadequately treated results 

in progressive transmural complications such as strictures, fistulas, and abscesses. While the 

majority of patients present with non-penetrating disease at diagnosis, around 50-60% develop 

fibrostenotic disease over time [1]. Endoscopy serves an important role in the diagnosis, 

management, and treatment of inflammatory bowel disease. It not only helps distinguish between 

Crohn’s disease and ulcerative colitis, but also allows for the diagnosis and management of 

fibrostenotic complications. Endoscopic therapy, a less invasive alternative to surgical options, 

bridges the gap between medical and surgical treatments. Endoscopic tools include video capsule 

endoscopy, small bowel enteroscopy, endoscopic balloon dilation, as well as other more novel 

investigational therapies. This review will focus on using advanced endoscopic therapeutic 

techniques for the diagnosis and management of fibrostenotic complications in Crohn’s disease 

(Table 1). 

Table 1 Advanced endoscopic techniques for the assessment and treatment of 

fibrostenotic complications. 

 Indications Disadvantages 

Small bowel 

capsule endoscopy 

Evaluation of small bowel segments 

inaccessible by standard endoscopy 
Capsule retention 

Small bowel 

enteroscopy 

Biopsy/resection of small bowel 

lesions 

Therapeutic intervention on 

fibrostenotic disease 

Invasive  

Technically challenging 

Complications include bleeding, perforation, 

ileus, pancreatitis 

Balloon dilation  Short uncomplicated strictures 
Complications include bleeding, perforation, 

and infection 

Self expanding 

metal stents 
Recurrent or refractory strictures 

Complications include bleeding, perforation, 

infection, and stent migration 

Endoscopic 

stricturotomy 
Short uncomplicated strictures 

Technically challenging 

Requires extensive training 

Complications include bleeding, perforation, 

and infection 

2. Small Bowel Capsule Endoscopy 

The small bowel is affected in up to 70% of patients with Crohn’s disease [2]. While most areas 

of inflammation can be reached by conventional endoscopy, up to 30% of patients have isolated 

small bowel disease out of reach of conventional endoscopy [3]. Patients with proximal small 

bowel involvement have worse long term prognosis and are at increased risk of complications [4]. 

It is important to identify these patients early to alter management appropriately.  
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Small bowel capsule endoscopy (SBCE) allows complete visualization of the entire small bowel 

mucosa. Findings associated with Crohn’s disease include erosions, aphthous lesions, deep ulcers, 

loss of normal villi and vascular pattern, as well as luminal strictures or fistulae. The main risk of 

SBCE is capsule retention and the subsequent potential need for surgical retrieval. The incidence 

of capsule retention is estimated at 1.5% [5]. The main risk factors for capsule retention include 

Crohn’s disease related strictures, anastomotic strictures, and small bowel tumors. Cross sectional 

imaging or a patency capsule should be considered in patients with clinical signs of strictures. A 

patency capsule is similar in size to a capsule endoscope but is self-dissolvable in the event of 

retention. This allows for the assessment of the risk of capsule retention prior to administration of 

SBCE. 

The contribution of SBCE for the diagnosis of small bowel involvement has been compared to 

other modalities. A meta-analysis of 30 prospective trials found that the diagnostic yield of SBCE 

was superior to small bowel radiography, CT enteroclysis, colonoscopy with ileoscopy, push 

enteroscopy, and MR enterography (MRE) in patients with suspected and established Crohn’s 

disease [3]. Compared to the other modalities, SBCE was better at detecting early small bowel 

lesions [6] even when laboratory markers and clinical symptoms were not suggestive of active 

disease. A retrospective multicenter study by Kopylov et al evaluated 187 patients with 

established Crohn’s disease who underwent SBCE and compared the results to inflammatory 

biomarkers. This study found that c-reactive protein (CRP) and fecal calprotectin were poorly 

correlated with significant small bowel inflammation [7]. Similarly, a prospective trial by the same 

author found that 85% of patients with known small bowel disease in clinical remission based on 

Crohn’s Disease Activity Index (CDAI<150) had evidence of active inflammation with SBCE 

compared to 60% with either elevated CRP or fecal calprotectin and 77% with MRE [8].  

SBCE is likely the most sensitive measurement of active disease in the small intestine out of 

reach of standard ileocolonoscopy especially when compared to biochemical markers or cross 

sectional imaging. Given Crohn’s disease can progress in a fibrostenotic course, SBCE is potentially 

a useful tool to diagnose persistent active inflammatory small bowel disease early to modify 

therapy and prevent complications. However, more studies are needed to assess whether treating 

the findings on SBCE will actually change patient outcomes. 

3. Small Bowel Enteroscopy 

A limitation of capsule endoscopy is its inability to provide tissue for histological evaluation or 

to perform endoscopic therapy. Single balloon enteroscopy (SBE) was first described in 2001 as a 

new method to evaluate the small bowel [9]. Since then, single balloon and double balloon 

techniques have been developed. With both techniques, one or two balloons are inflated and 

deflated in order to pleat the small bowel over the endoscope. This allows the enteroscope to 

advance further into the small bowel than would be feasible with standard endoscopy. Potential 

therapeutic advantages include the ability to evaluate atypical lesions, obtain biopsies, and 

intervene therapeutically. However, due to SBE’s invasive nature, technical difficulty, and other 

alternative less invasive modalities, American College of Gastroenterology guidelines only 

recommend SBE be used if it has the potential to alter medical therapy or if it allows for 

endoscopic intervention [10]. SBE should not be routinely used for the diagnosis of small bowel 

Crohn’s disease.  
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The diagnostic yield of SBE in patients with known or suspected Crohn’s disease has been 

reported as high as ~ 80% [11-13]. A multicenter retrospective study looked at five large tertiary 

centers in the United States and determined a diagnostic yield of 87% in patients with known 

Crohn’s disease and 79% in patients with suspected Crohn’s disease [11]. While the overall 

numbers were small (n=81), double balloon enteroscopy was noted to impact management in 79% 

of patients. This included changing Crohn’s related therapy, diagnosing mass lesions, excluding 

small bowel Crohn’s disease, removing retained video capsules, and treating strictures (Figure 1).  

Figure 1 Inflammatory lesions discovered on small bowel enteroscopy. 

 

Caption: Proximal jejunal (A) and distal jejunal (B) lesions visualized using double balloon 

enteroscopy. 

Several studies have evaluated the utility of SBE for the treatment of Crohn’s related strictures 

[14, 15]. One prospective study assessed the feasibility and effectiveness of Crohn’s disease 

related small bowel stricture dilation using double balloon enteroscopy [14]. In this study, 

eighteen small-bowel stricture dilations were performed in 11 patients. Stricture dilation was 

successful in 73% of patients with subsequent improvement in symptoms. Only one case was 

complicated by delayed perforation and two patients required repeat dilation because of 

symptom recurrence. While this is a small series, it suggests that small bowel enteroscopy with 

stricture dilation could be an effective alternative to surgery. A recent systematic review further 

evaluated the role of double balloon enteroscopy in small bowel strictures [16]. They looked at 13 

retrospective studies. Among those who underwent small bowel enteroscopy, 80% achieved long-

term success without the need for surgery. However, 20% did ultimately require surgery either 

due to complications of the enteroscopy or relapse of symptoms. The total complication rate per 

dilation was 2.6%.  

SBE bridges the gap between medical and surgical treatments and offers patients with 

fibrostenotic complications an alternative to surgery. Even if dilation is ineffective or results in a 

complication, the majority of these patients would likely eventually require surgical intervention. 

While surgery cannot always be avoided, it is associated with its own risks including short bowel 

syndrome, malnutrition, and Crohn’s recurrence at the surgical site. Therefore, while there is 
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limited data and more studies are needed, we would recommend consideration of dilation with 

the aid of SBE prior to surgery for strictures not within reach of standard endoscopy. 

4. Balloon Dilation 

Fibrostenotic disease can significantly reduce quality of life as well as lead to complications 

such as small bowel obstructions, abscesses, and fistulas. While radiologic studies can suggest the 

presence of a stricture, endoscopy can both diagnose structural complications and provide 

therapeutic treatment options. Endoscopy can assess degree of active inflammation to guide 

medical therapy, biopsy to exclude malignancy, and treat fibrostenotic complications delivering 

symptomatic relief to the patient.  

Strictures can occur in the large bowel, small bowel, as well as post-surgical anastomoses. They 

can be secondary to long standing active inflammation resulting in fibrosis and eventual stenosis, 

ischemia at post-surgical anastomoses, or infectious complications. They are classified based on 

location, degree of stenosis, length, number, and complexity (ie associated abscess or fistula tract) 

[17]. 

Endoscopic balloon dilation uses a through the scope balloon to dilate an area of stenosis 

usually to a maximum of 18 to 20 mm in diameter (Figure 2). Success is defined based on technical 

and clinical outcomes. Features that predict technical success include stricture length less than 

four to five centimeters, minimal inflammation, lack of stricture angulation, and lack of associated 

fistula or abscess [18, 19].  

Figure 2 Endoscopic balloon dilation of a large bowel stricture. 

 

Caption: Colonic stricture prior to endoscopic balloon dilation (A), intra endoscopic balloon 

dilation (B), and post endoscopic balloon dilation (C). 

We recommend that patients with suspected stricture are first evaluated with cross sectional 

imaging in order to assess for high risk lesions. Balloon dilation should be avoided in patients with 

associated fistulous tracts. While angulation is a relative contraindication to balloon dilation, intra-

procedural fluoroscopic guidance can assist with the safe passage of the balloon across an 

angulated stricture. 

A recent systematic review, evaluating over 3000 endoscopic balloon dilation procedures, 

determined a technical success rate of 89% and clinical success rate of 81% [20]. 74% of patients 

required repeat dilation and 43% ultimately underwent surgical resection after 24 months of 

follow-up [20]. In a study comparing endoscopic dilation to surgery for anastomotic strictures, the 

average time to surgery was deferred by 6.45 years [21]. Overall, rates of complication range from 
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approximately 0.3 to 6% depending on the study [20-23]. In select patients, endoscopic balloon 

dilation has a high technical and clinical success rate that can improve patient symptoms and delay 

and at times avoid surgical intervention (Table 2). 

Table 2 Reported outcomes in the endoscopic treatment of fibrostenotic disease by 

treatment modality. 

 Endoscopic efficacy Need for repeat procedure Adverse eventsD 

Balloon dilation 

[20, 23, 32-35] 
74-97%  38-74% 0.3-6.4% 

SEMS [29] A, B 92% 53% 4% 

Endoscopic 

stricturotomy [31] C 100% 61% 3.7% 

A SEMS: Self expanding metal stents 
B Based on data from the largest study to date evaluating 17 patients 
C Based on data from a single center study 
D Main adverse events included perforation and bleeding  

5. New Investigational Therapies 

New endoscopic treatments are currently being investigated for fibrostenotic disease. These 

include mesenchymal stromal cells, endoscopic intralesional injection, endoscopic stents, and 

stricturoplasty. 

Mesenchymal stromal cells are thought to affect anti-fibrogenic activity by reducing expression 

of fibrotic proteins. To date, this has only been studied in mice, but could serve as a potential 

therapy in the future [24]. Endoscopic intralesional injection of long acting cortiscosteroids has 

been attempted but results are contradictory with some studies showing an earlier need for 

repeat dilation [25, 26]. Intralesional injection of anti-TNF agents has been described in small case 

series, but more studies need to be performed to investigate its true value [27]. 

Malignant strictures in the gastrointestinal tract are frequently treated with self expanding 

metal stents (SEMS). This technique has been studied in non-malignant diseases as well, including 

Crohn’s disease. To date, SEMS have mainly been used in refractory or recurrent strictures not 

improved with endoscopic balloon dilation. Given endoscopically placed stents need to be 

removed in non-malignant diseases, covered metal stents are preferred. This was first described in 

a case series of two patients in 2000 [28]. Follow-up studies have also been small ranging from one 

to seventeen patients. The largest study retrospectively looked at 17 patients with strictures 

refractory to medical and or endoscopic treatment (Table 2) [29]. SEMS placement was technically 

successful in 92% of patients with clinical success rate of 65% with a mean follow-up period of 67 

weeks. Only one patient had an adverse event due to proximal stent migration during insertion 

that required surgical intervention. Of note, 13 out of the 25 stents that were placed 

spontaneously migrated distally after insertion. While the theoretical advantage of endoscopic 

stents is that they allow for constant dilation of the stricture over a longer period of time, the 

PROTDILAT study prospectively compared preliminary data evaluating SEMS and endoscopic 
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balloon dilation in 99 patients and found that endoscopic balloon dilation was more effective than 

stent placement [30]. Thus currently, balloon dilation remains the endoscopic treatment of choice 

for strictures, with SEMS reserved for recurrent or refractory cases. Stent improvements and more 

large scale studies are needed to make this a more routine procedure for obstructive strictures in 

the future. 

Lastly, endoscopic stricturotomy has been recently investigated. In this procedure, a needle 

knife is used to cut the stricture using electroincision or electrocauterization [31]. Data was 

retrospectively reviewed from 85 patients treated with endoscopic stricturotomy at Cleveland 

Clinic (Table 2). Immediate technical success with passage of the endoscope through the stricture 

was achieved in 100% of patients, but there was a 4% rate of adverse events with 9 patients 

experiencing bleeding requiring blood transfusions and 1 perforation. Furthermore, 15% of the 

patients ultimately required surgical intervention. Endoscopic stricturotomy could potentially be 

an effective endoscopic technique in the future, but currently requires extensive training and 

expertise that limits its generalizability. Given the high success rate and low complication rate of 

balloon dilation, we recommend that endoscopic stricturotomy, like SEMS, be reserved for 

patients that have failed balloon dilation and are not ideal surgical candidates. 

While there are several novel endoscopic techniques emerging for the treatment of endoscopic 

strictures, surgery remains the preferred approach for patients with multiple strictures, strictures 

associated with fistula or abscess, and long and angulated strictures [17]. An individualized 

approach should be taken focusing on the patient’s anatomy, goals, and symptoms. 

6. Conclusions 

Crohn’s disease is a complex disease that can progress in a penetrating and fibrostenotic 

fashion. Even though medical therapy is evolving at a fast pace, there is still a need for endoscopic 

therapy to bridge the gap between medical and surgical treatments. Advanced endoscopic 

techniques can evaluate previously inaccessible parts of the small bowel and treat fibrostenotic 

complications. Established techniques include video capsule endoscopy, small bowel enteroscopy, 

and balloon dilation. Novel endoscopic techniques such as mesenchymal stromal cells, 

intralesional injection, self expanding stents, and endoscopic stricturotomy are also being 

investigated but need more large scale studies prior to wide spread adoption. Interventional 

treatment of inflammatory bowel disease is a new and exciting field that will only continue to 

grow and expand in the future. 
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