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Fibro-stenosing Crohn’s disease (CD) is a common disease presentation that leads to impaired quality of life and

often requires endoscopic treatments or surgery. Managing the treatment of individuals with fibro-stenosing CD is

challenging and requires a multidisciplinary team comprising a gastroenterologist, a colorectal surgeon, and a

radiologist to evaluate the appropriate strategy. The optimal therapeutic approach changes according to the

features of the stenosis (i.e., location, length, angulation), the presence of any associated complications (i.e.,

fistula, abscess, dysplasia), and the patient’s preference.

fibrosis  stricture  IBD

1. Introduction

Fibrosis represents a major challenge in the management of Crohn’s disease (CD) . Around 50% of CD patients

will develop fibrotic strictures or penetrating lesions, and up to 75% will eventually need surgery . Nevertheless, it

is common for patients to experience post-operative recurrence of fibrosis, especially at the ileocolonic anastomotic

site, which might lead to the onset of re-stricturing disease and necessitate further surgeries .

The mechanism underlying the development and progression of fibrosis in inflammatory bowel disease (IBD) is still

unclear, but growing evidence suggests that chronic intestinal inflammation, causing repetitive unphysiological

healing of injured tissue, represents the main driver . However, fibrotic changes persist once inflammatory stimuli

are eliminated, and suppression of inflammation does not necessarily have an effect on intestinal fibrosis . Multi-

modal single-cell approaches are revealing a deeper understanding of the role of distinct cell populations .

Furthermore, a lack of accepted clinical trial endpoints and treatment targets for fibro-stenosis, as well as the

extreme heterogeneity in disease definitions, diagnostic techniques, and study design, led an international study

group to develop a framework for trial design and endpoints to help researchers and regulators in the development

of new drugs .

2. Medical Therapy

CD patients with fibro-stenosing lesions are currently treated with the best available medical therapies, given that

specific anti-fibrotic therapies are only available within clinical trials. The evidence for the effectiveness of medical
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treatments in fibrosis-predominant lesions remains very limited. The available data on corticosteroids have shown

their efficacy in reducing obstructive symptoms in almost 100% of patients; however, this method has high

recurrence rates (around 50%) and often requires surgery . It is worth noting, in experimental mice models of CD,

a one-week treatment with prednisolone administered via enemas resulted in anti-fibrotic effects at histological

assessment . Such anti-fibrotic effects of steroids were mediated by TRPA1 channel activation concomitant with

an anti-TGF-β action .

In the past, the efficacy of anti-tumor necrosis factor (TNF) agents in fibro-stenosing CD has produced conflicting

results. Previous studies have reported high clinical response after infliximab in CD patients with strictures .

However, concerns were raised about anti-TNFs promotion of fibrosis through extremely rapid tissue healing and

scarring . Subsequently, robust evidence confuted these concerns: neither progression in strictures’ severity

nor new occurrence of strictures were repeatedly observed , and possible mechanisms mediated by anti-

TNFs able to prevent fibrosis have been suggested . In the multi-center, prospective CREOLE study,

adalimumab treatment was successful in approximately 60% of CD patients with strictures and obstructive

symptoms after 6 months of treatment, and 30% of the patients continued to be in clinical remission after a median

follow-up time of 4 years (still on adalimumab, without any endoscopic or surgical treatment) . Over the 4-year

study period, slightly more than 50% of the included patients remained free of surgery after commencing

adalimumab . Finally, the STRIDENT trial, which included CD patients with evidence of stricturing disease and

associated chronic or subacute intestinal obstruction, showed high rates of clinical and radiological response

(assessed on BUS and MRE) in both adalimumab arms (intensive vs. standard treatment) .

Still, a certain heterogeneity in the characteristics of the lesions analyzed in the above-mentioned studies might

bias clear conclusions on the effectiveness of both steroids and anti-TNFs in fibrosis-predominant strictures.

3. Endoscopic Therapy

No medical therapy that prevents or reverses fibrosis is currently available in clinical practice and these patients

are generally managed with endoscopic balloon dilation (EBD) or surgery .

EBD is a cost-effective, minimally invasive procedure for handling symptomatic short CD strictures .

The procedure ameliorates obstructive symptoms and can be repeated if the stricture re-occurs, improving the

long-term prognosis of subjects with CD . Furthermore, EBD may also have an important role as a bridge-to-

surgery therapy, allowing the improvement of the patient’s nutritional status . EBD should be avoided in stenosis

associated with problems such as fistula, abscess, or underlying dysplasia; however, it can be used in naive or

anastomotic, straight (non-angulated) strictures that are less than 5 cm in length . Generally, the most

used device for EBD is a through the scope (TTS) radial expanding balloon dilator which pneumatically dilates the

stricture . Graded dilation up to the largest size (18–20 mm) in a stepwise mode is recommended to obtain

maximum efficacy . Indeed, in the study by Reutmann et al., patients who failed to achieve a maximum dilation

of 14 mm or more had an increased risk of surgery (hazard ratio [HR] 2.88; 95% CI 1.10–7.53), while those

reaching a dilation of 16–18 mm displayed a longer interval between EBDs (mean 240 ± 136.7 days vs. 456 ±
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357.3 days) . Overall, EBD exhibited optimal rates of immediate technical success, typically defined as the

possibility to pass the stenosis with the endoscope after the procedure (technical success of 89.1% with clinical

efficacy of 80.8%) . Regarding long-term outcomes, Bettenworth et al. observed that re-dilation for ileal and

anastomotic strictures was needed in 36.5%, 51.8%, and 73.5% of cases at 6, 12, and 24 months, respectively;

while 17.5%, 30.1%, and 42.9% of patients required surgery at 6, 12, and 24 months, respectively . The length

of the stricture was a predictor of surgery-free interval (≤5 cm stricture was associated with a longer surgery-free

survival time, HR 2.5; 95% CI 1.4–4.4) .

Conversely, although EBD can also be attempted in colonic stenosis, surgical intervention should be considered in

these cases due to the increased risk of malignancy and because stricture biopsy may not rule out the presence of

dysplasia .

EBD has low rates of adverse events (i.e., perforation, bleeding, abscess, or dilation-related need for surgery)

which are estimated to be 2.8–4% . Unlike long-term outcomes, stricture length does not seem to be

associated with the risk of bleeding or perforation. However, the use of systemic steroids may be positively

associated with post-EBD perforation while fibrotic stricture has a potential protective role .

Other endoscopic techniques have been proposed for CD-related strictures. Endoscopic stricturotomy is an

emergent technique in which a needle knife or an insulated-tip knife is used for radial, circumferential, or horizontal

incisions of a stenotic bowel tract to progressively widen the bowel lumen . Although data are limited, this

technique exhibits high immediate technical success rates , with excellent rates of reported clinical and

endoscopic improvement . A lower risk of perforation has been reported (0% vs. 2.4%, albeit p not significant),

but the higher risk of bleeding compared to EBD (14% vs. 0%, p < 0.001) has raised some concerns . Thus, the

role of endoscopic stricturotomy in the treatment of CD strictures has yet to be defined and more studies are

needed to understand the real efficacy and safety of this technique.

Similarly, some reports have described the use of stents as an alternative treatment for CD-related strictures with

high rates of improvement or resolution of symptoms .

In a recent multi-center randomized trial, individuals with CD-related strictures, which were treated with EBD, more

often avoided a new therapeutic intervention at one year compared to those treated with fully covered self-

expandable metal stents (FCSEMS) (80% vs. 51% respectively; OR 3.9; 95% CI 1.4–10.6) . It is noteworthy that

success rates were around 65% for both procedures when the length of the stricture was >3 cm, hence FCSEMS

may have a role in the treatment of longer strictures . More research is required to determine SEMSs proper

place in the endoscopic management of CD strictures; for now, EBD is still the preferred technique.

4. Surgical Therapy

Symptomatic CD strictures that are not manageable with EBD should be referred for surgery, namely surgical

resection or strictureplasty . Early surgical resection, shortly after diagnosis, should be the preferred
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strategy for localized ileocecal fibro-stenosing CD . Indeed, many studies showed that early surgery may

prolong clinical remission and reduce the need for subsequent biologic therapy, or the risk of further surgery

compared to late surgery (surgery performed during the disease) .

Interestingly, Li et al. observed that patients with ileocolonic anastomotic stricture, which underwent salvage

surgery after one or more EBDs, were associated with increased rates of stoma formation (p = 0.030) and surgical-

site infection (p = 0.025), compared with individuals who underwent immediate surgery . Furthermore, early

surgery may also be considered the best therapeutic option over EBD for primary CD ileocolic strictures. In a

retrospective study conducted by Lan et al., surgical resection of primary CD ileocolic strictures was associated

with a reduced need for secondary surgery and a longer surgery-free time interval compared to individuals

managed with EBD (11.1 ± 0.6 vs. 5.4 ± 0.6 years; p < 0.001) .

Strictureplasty is a validated and safe surgical choice for the management of CD strictures and is an alternative to

bowel resection . This surgical technique is recommended for multiple fibrotic strictures or previous extensive

resections, thus protecting against small bowel loss . However, strictureplasty is not always technically feasible,

and it is not recommended in the colon, in cases of penetrating or actively diseased terminal ileum.

The Heineke-Mikulicz and Finney strictureplasties are the most common techniques used for short (<10 cm) and

medium length (10–20 cm) strictures of the small bowel, respectively; while the “non-conventional” Michelassi side-

to-side isoperistaltic strictureplasty, with or without mid-stricture resection, is suggested for long strictured tracts

(>20 cm) and is less commonly performed . Interestingly, recurrence rates are low and the quality-of-life post-

strictureplasty is comparable with surgical resection . In a meta-analysis conducted by Yamamoto et al., (1112

individuals and 3259 stricturoplasties included) the recurrence rate at 5 years was 28% . Adverse events of this

surgical intervention have been described in 4% to 18% of individuals and comprise surgical site infection,

obstruction, stricture-site hemorrhage, sepsis, perforation, and early reoperation . It is important to

note that low albumin, weight loss, older age, preoperative steroid therapy, and the presence of abscess or fistula

at the moment of strictureplasty increase the risk of intra-abdominal septic adverse events . Therefore,

optimization of nutritional status is a crucial measure for the best management of these patients .
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