Review Article

Gastrointestinal Medicine and Surgery  Viszeralmedizin 2015;31:280-286

Published online: August 4, 2015

DOI: 10.1159/000435851

Endoscopic Therapy in Inflammatory Bowel Diseases

Helmut Neumann Markus F. Neurath Raja Atreya

Medical Clinic |, Friedrich-Alexander University Erlangen-Nurnberg, Erlangen, Germany

Keywords
Endoscopy - Endoscopic therapy - Inflammatory bowel
diseases - Crohn’s disease - Ulcerative colitis

Summary

Background: Endoscopy is an essential diagnostic and
therapeutic modality in the clinical care of inflammatory
bowel disease (IBD) patients. Endoscopic therapy can be
used for treatment of disease-related strictures, surveil-
lance and resection of intraepithelial neoplasia, and
treatment of fistulas or disease-related complications,
and is currently being evaluated regarding its capacity
in in vivo molecular imaging procedures. Methods: A
literature search using Medline and Science Citation
Index was performed in March 2015. All studies on en-
doscopic therapy in IBD published from 1980 to 2015
(March) were reviewed. Potential studies were initially
screened by title and abstract. The terms ‘endoscopy
IBD’, ‘endoscopy therapy IBD’, ‘dilatation IBD’, “stricture-
plasty Crohn’s disease’, ‘endoscopy therapy fistula’, ‘en-
doscopy toxic megacolon’, ‘endoscopy dysplasia IBD’,
‘endoscopy complications IBD’, and ‘molecular imaging
IBD’ were used in the search. A total of 115 articles were
studied to construct this review. Results: Dilatation is
most useful in short anastomotic strictures, but can be
also undertaken in colonic strictures. Strictures in ulcer-
ative colitis are always suspicious for neoplasia and
should be evaluated carefully. Lesions with intraepithe-
lial neoplasia can be resected when complete removal
can be assured. The finding of carcinoma or high-grade
dysplasia in a random biopsy is an indication for colec-
tomy. If intraepithelial neoplasia is present in random
biopsy specimens, colectomy should similarly be rec-
ommended. Endoscopic therapy of Crohn’s fistulas is a
possible emerging technology. In vivo molecular imag-
ing is currently being studied in IBD patients and offers
promising therapeutic opportunities. Conclusion: Thera-

peutic endoscopy is indispensable in the management
of IBD. It has to be carefully evaluated against alterna-
tive surgical options but often offers an effective thera-
peutic approach.

© 2015 S. Karger GmbH, Freiburg

Introduction

Inflammatory bowel diseases (IBD) comprise Crohn’s disease
and ulcerative colitis, and are defined as chronic relapsing inflam-
mation of the gastrointestinal tract not due to specific pathogens.
Although the etiology of IBD is still debated, increasing evidence
suggests that it results from an inappropriate inflammatory re-
sponse to intestinal microbes in a genetically susceptible host. Ex-
cessive production of proinflammatory cytokines and increased
resistance of intestinal T cells to apoptosis are finally leading to an
uncontrolled chronic activation of the mucosal immune system
[1-3]. Both entities show a growing incidence with approximately
1.4 million persons in the United States and 2.2 million persons in
Europe suffering from these diseases [4]. Patients with IBD can
suffer from persistent diarrhea, malabsorption, weight loss, ab-
dominal pain, fever, and often rectal bleeding [5]. In addition, vari-
ous extra-intestinal manifestations are associated with IBD and can
affect the eyes, skin, joints, and liver [6]. Moreover, patients with
ulcerative colitis or Crohn’s colitis have an increased risk for devel-
opment of colitis-associated neoplasia [7].

Endoscopy plays an important role in the diagnosis and man-
agement of IBD. It can help to establish the diagnosis, exclude dis-
eases of other etiologies, and define the extent and severity of mu-
cosal inflammation. Ileocolonoscopy is also being increasingly
used to monitor the course of disease and optimize the therapeutic
management. It is also indispensable in the surveillance for mu-
cosal dysplasia or neoplasia. Altogether, the endoscopist plays a
pivotal role in the overall management of IBD patients and pro-
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vides essential input regarding the best therapeutic approach. In
this review, we focus on the endoscopic therapy of patients with
IBD and provide an outlook on future developments.

Endoscopic Therapy of IBD-Related Strictures

Dilatation is most useful in anastomotic strictures in Crohn’s
disease patients (fig. 1-3), but can also be undertaken in colonic
strictures. To date, no uniform classification system has been es-
tablished for IBD-related strictures. Paine and Shen [8] proposed a
classification system that includes the etiology, number, degree,
shape, length, location, and associated conditions of strictures. It
has been estimated that approximately 25% of Crohn’s disease pa-
tients have had at least 1 small bowel stricture, and 10% have had at
least 1 colonic stricture that led to significant complications. Most
of these patients will also require at least 1 stricture-related surgery
during their lifetime [9].

Endoscopic assessment and biopsy sampling of the stricture is
recommended to exclude possible malignancy, especially in the
setting of ulcerative colitis where a stricture should be considered
malignant until proven otherwise. If the stricture cannot be thor-
oughly characterized, surgical resection should always be
considered.

Surgical therapy of IBD-related strictures is well established;
however, it is regularly associated with adverse events and disease
recurrence.

A recent systematic review and meta-analysis looked upon the
safety and efficacy of strictureplasty in Crohn’s disease [10]. A total
of 1,112 patients who underwent 3,259 strictureplasties were iden-
tified. After jejunoileal strictureplasty, including ileocolonic stric-
tureplasty, septic complications occurred in 4% of patients. Over-
all, surgical recurrence was 23%, and the 5-year recurrence rate
after strictureplasty was 28%. Importantly, recurrence occurred at
non-strictureplasty sites in 90% and at site-specific sites in 3%, re-
spectively. 2 patients developed adenocarcinoma.

Apart from surgical interventions, endoscopic management
strategies often offer alternative treatment options. Endoscopic
therapy of IBD-related strictures includes dilation therapy, local
injection of steroids, needle-knife stricturotomy, and endoscopic
stent placement [8].

Endoscopic dilation is routinely performed using through-the-
scope (TTS) balloons. No technical standards have yet been ap-
proved. Hassan et al. [11] evaluated the efficacy and safety of endo-
scopic dilation in Crohn’s disease patients in a systematic review.
Overall, 13 studies including 347 patients were reviewed. The tech-
nical success rate was 86% with a long-term clinical efficacy of 58%
during a mean follow-up of 33 months. Major complications oc-
curred in 2% of patients. Of note, a stricture length <4 cm was as-
sociated with a surgery-free outcome. Patients in 5 studies were
dilated to 18 mm, in 6 studies to 20 mm, and in 2 studies to 25 mm.

A recent study including 65 patients evaluated the long-term
outcome of endoscopic dilation (12-18 mm TTS balloon) therapy
for small-bowel strictures in Crohn’s patients [12]. The short-term
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Fig. 1. Anastomotic stricture in a Crohn’s disease patient.

Fig. 2. A guide wire is passed through the stenosis and placed in its center.

Fig. 3. Balloon dilatation of the anastomotic stricture.
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success rate was 80% while complications occurred in 9% of pa-
tients. 26% of patients underwent surgery during the observation
period of this study.

Whether or not a combined approach of endoscopic dilatation
therapy followed by injection of steroids into the stricture may im-
prove patient outcome, is currently unclear, with some studies re-
porting beneficial effects and others reporting a trend towards a
worse outcome [13, 14].

Endoscopic needle-knife stricturotomy was recently introduced
as a novel technique for the treatment of ileocolonic and ileal
pouch strictures [8]. Preliminary results suggest that this technique
is safe, effective, and less expensive compared to surgical ap-
proaches, and additional data are highly anticipated.

Only limited data is available regarding endoscopic stent place-
ment for Crohn’s disease-related strictures. Various small studies,
evaluating both biodegradable and self-expendable metal stents,
report favorable outcomes and adequate safety [15, 16]. The stents
are normally placed over a guidewire under fluoroscopic guidance
and direct endoscopic visualization. Rejchrt et al. [15] reported on
11 patients treated with biodegradable stents. Endoscopic insertion
was successful at the first attempt in all patients except one. Early
stent migration was seen in 3 patients, and might be reduced by
endoscopic suturing devices or the use of the over-the-scope clip
[17, 18]. Loras et al. [16] placed 25 stents in 17 patients with steno-
sis smaller than 8 cm in the colon and ileocolonic anastomosis.
Stents were maintained for an average of 28 days, and treatment
was effective in 65% of patients after a mean follow-up of 60 weeks.

Endoscopic Therapy of IBD-Related Fistulas

Development of fistulas is common in Crohn’s disease patients.
Hellers et al. [19] described perianal fistulas in 12% of patients with
ileal disease, 15% with ileo-colonic disease, 41% with colonic dis-
ease sparing the rectum, and 92% of patients with rectal and co-
lonic Crohn’s disease. According to an AGA Technical Review,
fistulas are divided into simple and complex types. Complex fistu-
las usually cause discomfort and are proximal to the dentate line
[20]. Endoscopic treatments of fistulas include injection of various
substances into the fistula ideally resulting in local inflammation,
fibrin extravasation, and tissue adhesion. Hackert et al. [21] de-
scribed 5 cases treated with local doxycycline instillation. Fistula
closure after a single injection of doxycycline was observed in 4 out
of 5 patients within 2 days. In 1 patient, injection had to be re-
peated to achieve closure of the fistula. Drain removal was possible
within 4 days after instillation in all patients, and no complications
occurred. Other injection agents include highly concentrated sug-
ars (e.g. 50% dextrose) and even honey [8].

Furthermore, fibrin glue is used in order to achieve fistula re-
gression although results are inconsistent [22, 23]. One early study
evaluated success rates of endoscopic treatment of postoperative
fistulas resistant to conservative management. 2-4 ml of reconsti-
tuted fibrin glue were injected through a catheter. The mean heal-
ing time was 16 days, and a mean of 2.5 sessions per patient were
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required. Complete sealing of fistulas was achieved in 87% of cases,
and no complications were encountered. One of the sealed fistulas
reopened within the follow-up period (between 2 months and 3
years) [24]. Another study included 42 patients with complex anal
fistulas treated with fibrin glue injection [23]. Initially, most pa-
tients had closure of the fistula but recrudescence was common.
Durable healing was achieved in 31% of patients. Median follow-
up for successfully healed fistulas was 26 months. The authors con-
cluded that despite its low success rate fibrin glue treatment should
still be considered as a first-line endoscopic treatment for patients
with complex anal fistulas because of its low morbidity and the
relative simplicity of the procedure.

More recent studies have evaluated endoscopic injection of
stem cells into the fistulous tract. One open-labeled, single-arm
clinical trial included 24 patients with a follow-up period of 24
weeks. Overall, 56% of patients achieved complete closure of the
treated fistula, 69% showed a reduction in the number of draining
fistulas, and 30% presented with complete closure of all existing fis-
tula tracts. Treatment-related adverse events did not indicate any
clinical safety concerns after 6 months of follow-up [25]. Another
multicenter, randomized, single-blinded, add-on clinical trial in-
cluded 200 patients with complex cryptoglandular perianal fistulas
[26]. Patients were randomized to receive stem cell treatment, stem
cell treatment plus fibrin glue, or fibrin glue alone after closure of
the internal opening. After 24-26 weeks, the healing rates were
39% (stem cell treatment alone), 43% (stem cell treatment plus fi-
brin glue), and 37% (fibrin glue alone). At 1 year, the healing rates
were 57, 52, and 37%, respectively. No statistically significant dif-
ferences were found when the 3 groups where compared, and no
serious adverse events were reported. Additional studies evaluating
the response to endoscopically delivered stem cells are highly
anticipated.

Toxic Megacolon

Endoscopic treatment of toxic megacolon in patients with ul-
cerative colitis is restricted. The recent ASGE (American Society
for Gastrointestinal Endoscopy) guideline on endoscopy in the di-
agnosis and treatment of IBD states that full colonoscopy is con-
traindicated in these patients [27]. Single historical case reports
describe endoscopic colonic decompression and placement of co-
lonic tubes in affected patients [28, 29]. However, adequate surgical
therapy is of crucial importance in these patients and should not be
delayed by use of endoscopic techniques.

Endoscopic Therapy of Dysplastic Lesions in IBD

The risk of developing neoplasia leading to colorectal cancer
(CRCQ) is significantly increased in ulcerative colitis and colonic
Crohn’s disease [7, 30]. Results of a population-based study from
Sweden estimated that the overall risk of colorectal cancer in IBD
was 95 cases per 100,000 population [31]. Recent data indicate that
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Fig. 4. Endoscopic appearance of a lesion suspected to be a DALM in a

patient with long-standing ulcerative colitis.

the risk of CRC in ulcerative colitis patients appears to have de-
creased over time [32-34]. It remains unclear, however, if this is the
result of improved medical therapies and dysplasia surveillance.

The overall risk is related to the duration and anatomic extent
of the disease [35, 36]. Moreover, ulcerative colitis patients with
concomitant primary sclerosing cholangitis (PSC) have an in-
creased risk for CRC compared to those without PSC [33].

It is the general consensus that CRC in IBD is preceded by the
occurrence of intraepithelial neoplasia (formerly termed dyspla-
sia). The detection of intraepithelial neoplasia, indicative of an en-
hanced risk of CRC, therefore provides the rationale for endo-
scopic surveillance procedures in IBD patients. Correspondingly,
surveillance colonoscopy is unequivocally recommended by many
gastroenterology and endoscopic societies for diagnosing intraepi-
thelial neoplasia and cancer in IBD patients [27, 37, 38]. Neverthe-
less, until now, no randomized controlled studies have shown a re-
duced risk of CRC development with the use of surveillance colo-
noscopy in IBD patients. However, there have been cohort studies
that have demonstrated improved survival in IBD patients under-
going surveillance colonoscopy [39]. The main aim of surveillance
programs in IBD is to detect early dysplastic alterations. Dysplastic
alterations of the intestinal mucosa in IBD patients may occur in
flat or raised mucosal lesions and are differentiated by the terms
DALM (dysplasia-associated lesion or mass) (fig. 4) and ALM (ad-
enoma-like mass) [40-42]. The differentiation between colitis-as-
sociated intraepithelial neoplasia and sporadic adenoma is often
quite challenging, especially if only biopsy specimen have been ob-
tained [43, 44]. The presence of surrounding inflammation and
thus epithelial regeneration further impedes the ability to diagnose
the presence of intraepithelial neoplasia [45].

Dysplastic mucosal areas are often difficult to recognize by en-
doscopy, as these lesions often appear flat or only slightly elevated
above the level of the mucosa. The timely detection of dysplasia is
of vital importance in IBD, as concurrent CRC is common in these
patients. One review presented data showing that high- or low-
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grade dysplasia was associated with CRC at immediate colectomy
in 13 out of 40 patients [46]. Further studies demonstrated that in
approximately 40% of IBD patients with a biopsy-based diagnosis
of high-grade intraepithelial neoplasia, the corresponding surgical
gut specimen showed invasive adenocarcinoma [47, 48]. In low-
grade intraepithelial neoplasia, the prevalence of carcinoma in the
surgical specimen has historically been described to be up to 19%
[49]. More recent data point out a significantly lower prevalence of
carcinoma in previously described low-grade intraepithelial neo-
plasia [50]. There is currently no reliable method of predicting the
outcome of mucosal intraepithelial neoplasia in IBD patients. Fur-
thermore, the histopathological analysis of biopsy samples regard-
ing the diagnosis of intraepithelial neoplasia and its grading is as-
sociated with high intraobserver variation [51]. The diagnosis of
intraepithelial neoplasia therefore warrants a second opinion by
another experienced pathologist to ensure correct diagnosis and
subsequent therapeutic approaches.

Study data indicate that in 50-80%, colitis-associated neoplastic
lesions are not visible upon endoscopy [46]. It was subsequently
reported that at least 33 non-targeted jumbo-forceps biopsies have
to be taken to exclude dysplasia in colonic mucosal biopsies with
90% confidence [40]. An international consensus conference
agreed in 2005 that a minimum of 32 mucosal biopsies should be
taken during each surveillance colonoscopy by obtaining 4-quad-
rant biopsies every 10 cm.

Separate jars should be used for each quartet, and in addition,
areas of mucosal irregularity should be biopsied [52].

To reduce the apparent risk of sampling error in cancer surveil-
lance of IBD patients, new endoscopic imaging techniques were
introduced including chromoendoscopy, magnification endos-
copy, and confocal laser endomicroscopy [53].

In 2003, Kiesslich et al. [54] conducted the first study of dye-
based chromoendoscopy in ulcerative colitis patients. 165 patients
with long-standing disease were randomized at a 1:1 ratio to un-
dergo conventional colonoscopy or colonoscopy coupled with
chromoendoscopy using 0.1% methylene blue. In the chromoen-
doscopy group, significantly more intraepithelial neoplasias were
detected compared to the conventional colonoscopy group (32 vs.
10; p = 0.003). Other studies tested indigo carmine as a topical dye
for surveillance colonoscopies in ulcerative colitis patients. In one
study, long-standing ulcerative colitis patients received both ran-
dom and directed biopsies followed by spraying of the entire mu-
cosa with 0.1% indigo carmine and subsequent biopsy of any new
found lesions. There was a strong trend towards statistically in-
creased dysplasia detection following dye spraying (7/100 patients
vs. 2/100 patients; p = 0.06). The targeted biopsy protocol detected
dysplasia in significantly more patients than the non-targeted pro-
tocol (7/100 patients vs. 0/100 patients; p = 0.02). Additionally, the
targeted biopsy protocol with pancolonic chromoendoscopy re-
quired fewer biopsies than taking multiple non-targeted biopsies
(157 vs. 2,904 biopsies) [55].

As dye-based chromoendoscopy is associated with additional
costs and is a time-consuming procedure, dye-less chromoendos-
copy (also called virtual chromoendoscopy) has been developed,
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including narrow band imaging (NBI; Olympus, Tokyo, Japan),
Fujinon intelligent color enhancement (FICE; Fujinon, Tokyo,
Japan), and i-Scan™ (Pentax, Tokyo, Japan).

NBI is based on optical filters within the light source of the en-
doscope, which narrow the bandwidth of spectral transmittance.
This high-resolution endoscopic technique enhances the fine
structure of blood vessels and the mucosal surface. FICE and i-
Scan use an endoscopic image from the video processor and recon-
struct virtual images in real time resulting in improved contrast
when depicting capillary patterns and enhancement of the mucosal
surface [53, 56].

NBI can currently not be recommended as an alternative for
surveillance colonoscopies in patients with IBD, as it has not dem-
onstrated a benefit in the detection of dysplasia in comparison to
chromoendoscopy. In 1 study that compared the performance of
NBI with chromoendoscopy, 44 patients with colitis of 8 years or
greater disease duration underwent screening colonoscopy with
NBI, followed immediately by chromoendoscopy. It could be
shown that chromoendoscopy identified more lesions than NBI
(131 vs. 102, p < 0.001); however, most were non-dysplastic. NBI
also detected fewer dysplastic lesions as compared with chromoen-
doscopy (20 vs. 23, p = 0.18) [57].

Confocal laser endomicroscopy was introduced allowing real-
time in vivo imaging of the gastrointestinal mucosa at 1,000-fold
magnification, thereby providing an optical biopsy [58]. One ran-
domized controlled trial assessed the value of combined chro-
moendoscopy (0.1% methylene blue) and endomicroscopy for in
vivo diagnosis of intraepithelial neoplasia in ulcerative colitis pa-
tients [59]. 153 patients with long duration of ulcerative colitis and
present clinical remission were randomized at a 1:1 ratio to un-
dergo conventional colonoscopy or chromoendoscopy with en-
domicroscopy. In the combined group, 4.75-fold more neoplasias
were detected compared to conventional colonoscopy alone (p =
0.005). Furthermore, 50% less biopsies were required (p = 0.008). If
only circumscribed lesions would have been biopsied, the total
number of biopsy specimens could have been reduced by more
than 90%. Overall, endomicroscopy predicted the presence of neo-
plastic changes with high sensitivity, specificity and accuracy (94.7,
98.3 and 97.8%, respectively).

Macroscopically flat or raised lesions without proper delineation
to the surrounding mucosa, especially if they occur in long-stand-
ing ulcerative colitis patients, are mostly diagnosed as DALM and
carry a high risk of progression to CRC. DALM are moreover fre-
quently associated with synchronic or metachronic neoplasia.
Whereas non-adenoma-like DALMs often represent an indication
for colectomy, sporadic adenomas which are similar to those ob-
served in non-IBD patients may be removed by standard polypec-
tomy, even if they occur in an area histologically involved with coli-
tis. From a clinical perspective, the endoscopic resectability of a le-
sion is more important than whether it is thought to be a sporadic
adenoma or a DALM. One essential point is that it must be possible
to endoscopically remove the entire lesion, be it DALM or ALM.

Several studies have shown that ALMs can be successfully re-
moved using standard polypectomy procedures, with only little risk
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of subsequent malignancy on follow-up investigations [60-62].
Vieth et al. [63] showed that the diagnosis of an adenoma based on
biopsy material from a patient with ulcerative colitis must be fol-
lowed by endoscopic resection in order to confirm the diagnosis
and to exclude colitis-associated intraepithelial neoplasia. The
group could show that 2.3% of patients developed a colitis-associ-
ated carcinoma during the follow-up period of 6 years. Importantly,
these carcinomas were located in a segment of the colon other than
that bearing the primary endoscopically resected adenoma.

In a retrospective study with 525 ulcerative colitis patients, a
total of 110 neoplastic areas were detected in 56 patients. 85
(77.3%) of the lesions were macroscopically visible on colonos-
copy. 50 (89.3%) patients had macroscopically detectable neopla-
sia, and 6 (10.7%) had macroscopically invisible lesions. The fre-
quency of cancer in patients who underwent endoscopic resection
of a neoplasm did not differ from that for the surveillance popula-
tion as a whole (irrespective of whether the lesion was thought to
be an adenoma or a DALM). Conversely, a high proportion of un-
resectable lesions harbored cancer [64].

In summary, optimal surveillance strategies for IBD patients
should be based on regular surveillance intervals. Colonoscopic
surveillance should start after 8 years in patients with pancolitis,
and 15 years in patients with colitis involving the left colon. 4 ran-
dom biopsy specimens every 10 cm from the entire colon should be
taken with additional samples of suspicious areas. Chromoendos-
copy with targeted biopsies is an alternative and recommendable
approach. Surveillance colonoscopies should be performed every
1-2 years. The finding of carcinoma or high-grade dysplasia in
random biopsies is an indication for colectomy. If intraepithelial
neoplasia is present in random biopsy specimens, especially if mul-
tifocal, colectomy should similarly be recommended. A dysplastic
mass that cannot be removed endoscopically, or is associated with
dysplasia elsewhere in the colon, is an indication for total colec-
tomy. If an adenomatous lesion with intraepithelial neoplasia was
resected endoscopically, surveillance colonoscopy should be per-
formed within 6 months.

Management of Complications

In general, endoscopy in IBD patients is more hazardous as
compared to the general population. Navaneethan et al. [65] deter-
mined the prevalence of colonic perforation during colonoscopy
among IBD patients, and assessed its risk factors by obtaining pa-
tient data from the Nationwide Inpatient Sample. Colonic perfora-
tion occurred in 1% of IBD hospitalizations and in 0.6% of controls
without IBD (p = 0.0001). The risk of colonic perforation in the
IBD group was significantly higher than the control group. Older
age, female gender, and therapeutic endoscopic dilation were inde-
pendent risk factors for perforation while colonoscopic biopsy,
polypectomy, and the presence of comorbidities did not increase
the risk of perforation. In general, the endoscopic armamentarium
used to treat complications in IBD is the same as is used in non-
IBD patients [66]. However, the chronic inflammation and fibrosis
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of the tissue can sometimes impede endoscopic injection therapies
and hemoclip application. Therefore, close collaboration between
the gastroenterologist and the surgeon is of paramount importance
for optimal patient outcome.

Acute major gastrointestinal bleeding is uncommon in IBD.
Most cases are due to Crohn’s disease, without a predilection for
site of involvement [67]. Injection and sclerotherapy can be em-
ployed in Crohn’s disease bleeding from a discrete site. One study
showed that hemorrhagic forms of Crohn’s occur in quiescent dis-
ease in two-thirds of cases [68]. An endoscopic approach may be
suggested as first-line therapy in the majority of patients, although
surgery is required in less than half of the cases during initial hos-
pitalization, and recurrent hemorrhage should be an appropriate
indication for surgery [67].

Endoscopic Molecular Imaging

Endoscopic molecular imaging is based on in vivo visualization
and characterization of disease-specific perturbations at the cellu-
lar and molecular level [69]. This novel approach has been the sub-
ject of an increasing number of preclinical and clinical trials, and
has recently also been introduced into the field of IBD. It could be
demonstrated that molecular imaging in vivo with a fluorescent
antibody was able to predict therapeutic response to subsequent
biological treatment. As anti-tumor necrosis factor (TNF) antibod-
ies suppress immune responses in Crohn’s disease patients by
binding to membrane-bound TNF (mTNF)-expressing mucosal
cells, in vivo visualization of these cells via fluorescent anti-TNF
antibodies was used to predict therapeutic efficacy of these agents.
A Good Manufacturing Practice-conform fluorescent anti-TNF

antibody was topically applied to the inflamed mucosa of Crohn’s
disease patients and displayed using confocal laser endomicros-
copy. It could be shown that patients with high amounts of mTNEF-
positive cells showed significantly higher short-term response rates
at week 12 (92%) after the initiation of anti-TNF therapy compared
to patients with low amounts of mTNF-positive cells (15%) [70].
These results indicate that molecular imaging with fluorescent an-
tibodies is emerging as a potential approach for identifying re-
sponders to therapy and thus enabling a more individualized ther-
apeutic approach. Further studies in this field are warranted. An-
other possible application of in vivo endoscopic molecular imaging
procedures in IBD patients might be the detection of local dyspla-
sia in mucosal inflammation. In this regard, molecular targets have
to be defined that are exclusively expressed by dysplastic lesions
but not by surrounding inflammation. A fitting probe directed at
the target might then be topically applied to the mucosa and visual-
ized by an appropriate endoscopic device. Safety issues and regula-
tory hurdles must of course be carefully addressed before the re-
spective molecular probes can be used in vivo in human patients.
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