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Abstract

The diagnosis of inflammatory bowel disease (IBD) and the differentiation between 
Crohn’s disease and ulcerative colitis can be challenging. Colonoscopy with ileoscopy 
is the useful diagnostic test for patients with suspected inflammatory bowel disease. 
Esophagogastroduodenoscopy, enteroscopy, and capsule endoscopy all have comple-
mentary roles to ileocolonoscopy. Endoscopy not only allows for the visualization of 
inflammation due to IBD but also for histological analysis, both of which can aid the in 
proper diagnosis and to exclude other causes of enteritis and colitis. This chapter will 
describe the use of endoscopy for the diagnosis of IBD.

Keywords: inflammatory bowel disease, Crohn’s disease, ulcerative colitis, 
colonoscopy, diagnosis

1. Introduction

Colonoscopy is the most essential diagnostic tool for patients with suspected inflammatory 
bowel disease (IBD). Ileoscopy at the time of colonoscopy is critical to both diagnose IBD, 
differentiate between ulcerative colitis (UC) and Crohn’s disease (CD), and to determine the 
extent and distribution of inflammation as this will affect prognosis and treatment. Other 
endoscopic modalities including esophagogastroduodenoscopy (EGD), capsule endoscopy, 
and enteroscopy all have a role in the diagnosis of IBD in select situations. It is critical to 
understand the endoscopic features and perform the endoscopy appropriately to improve the 
diagnostic yield and differentiate between IBD and other causes that might mimic IBD as well 
as differentiating CD and UC as the medical and surgical treatments can be different. This 
chapter will focus on the practical approach of using endoscopy to diagnose IBD.

© 2018 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.



2. Ileocolonoscopy

Colonoscopy with ileoscopy is the gold standard for the diagnosis of IBD. It allows for both 
direct visualization of the most commonly affected areas of bowel in patients with IBD and 
tissue sampling for histologic analysis. While the inflammation seen in UC is mainly lim-

ited to the colon, CD may present with inflammation anywhere from the mouth to anus. 
Therefore, any colonoscopy done to evaluate symptoms concerning for IBD, or less commonly 
if a patient is incidentally found to have colonic inflammation during colonoscopy, intubation 
of the terminal ileum should be attempted. If ileoscopy is successful, taking biopsies of the 
ileum and colon are also critical aspects of the diagnostic evaluation as this is more sensitive 
than visual evaluation of the mucosa to find evidence of inflammation.

2.1. Crohn’s disease

Crohn’s disease was initially described as regional ileitis in 1932 in which a new entity was 
described as being similar to UC but affecting the small intestine and leading to luminal ste-

nosis [1]. Since then, the endoscopic features and distribution of CD has been extensively 
elucidated. CD can affect any part of the alimentary tract from the mouth to the anus, but 
the terminal ileum and colon are most commonly affected. About 29% of patients with CD 
have involvement of both the ileum and colon, 35% have isolated ileitis, 36% of patients have 
colitis, and 4% have upper gastrointestinal tract involvement at the time of diagnosis. This 
distribution can evolve over time during a patient’s disease course and so these proportions 
may not stay static in a population with CD over time [2].

Findings on index ileocolonoscopy at the time of CD diagnosis vary depending on the sever-

ity of inflammation, but the distribution and pattern can be helpful in diagnosing CD. Skip 
lesions, areas of inflamed mucosa separated by normal appearing mucosa, is characteristic of 
CD [3, 4]. Rectal sparing occurs in at least 50% of patients. The inflammation is patchy and 
circumferential inflammation is uncommon [5, 6].

Mild inflammation presents endoscopically with erythema, granularity, altered vascular 
pattern, friability, and small discrete superficial and aphthous ulcers. As the inflammation 
progresses, deep, serpiginous, and linear ulcerations and cobblestoning develop (Figure 1). 
About one-third of patients with CD will develop a fistula over their lifetime. In perianal 
disease fistulas may be apparent on physical exam, and perianal fistulas are more commonly 
seen in patients with rectal inflammation. Endoscopically, fistula openings may be visible as 
small openings in the colon or ileal mucosa [7]. Strictures, perianal disease, and isolated ileitis 
are also indicative of but not 100% specific for CD [6, 8]. Because of the discontinuous inflam-

mation in CD, the area immediately surrounding inflammatory patches or ulcers are more 
likely to have an intact vascular pattern and absent or minimal inflammation on biopsy [9].

2.2. Ulcerative colitis

The inflammation seen in ulcerative colitis begins at the anal verge and extends proximally. 
Ulcerative colitis always involves the rectum, but if treatment has been started prior to 
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colonoscopy the rectum may be spared or there may be patchy rectal inflammation [10]. The 
proximal extent of inflammation varies—about 46% of patients with UC have proctosigmoid-

itis, 37% have left sided colitis, and 17% have pancolitis [11].

On colonoscopy the inflammation in UC is circumferential and continuous. The features 
vary depending on severity. Early and mild inflammation appears as erythema, edema, and 
abnormal vascularity. Moderate UC has a “wet sand-paper” appearance due to changes in 
light reflection, erosions, superficial ulcers, and friability. As the severity of inflammation 
progresses the ulcerations become confluent, friability worsens, and spontaneous bleeding 
may develop [12–14] (Figure 2a and 2b). Because the inflammation is continuous, the mucosa 
surrounding ulcerations will usually at a minimum have a diminished vascular pattern but 
more commonly will show more obvious signs of inflammation [9].

Pseudopolyps are also often seen in UC and develop as a result of regenerating epithelium 
but can be seen in CD as well [15]. They develop in patients with more severe and exten-

sive periods of inflammation. While pseudopolyps themselves are not at risk of malignant 
transformation, UC patients with pseudopolyps may have a higher incidence of colorectal 
cancer as a result of more severe inflammation that predisposes to pseudopolyp formation 
[15, 16]. Pseudopolyps do not need to be resected, but there can be difficulty in distinguishing 
between pseudopolyps and adenomatous tissue, in which case biopsies or resection should 
be performed [12].

Patients with UC may have two unique areas of inflammation that may that may be confused 
as representing CD. In patients without inflammation in the right colon, there may be a “cecal 
patch”, or localized inflammation around the appendiceal orifice (Figure 3). The prevalence 
of peri-appendiceal inflammation in UC is 5%. The significance of the cecal patch is uncertain, 
but its presence does not signify a more aggressive disease phenotype or higher colectomy 
rates [17]. Additionally, 10–25% of patients with pan-colonic UC have “backwash ileitis” 
which can be confused as representing CD. Backwash ileitis usually presents as localized, 
continuous, and short segment erythema in the terminal ileum without discrete ulcerations 

Figure 1. Terminal ileitis due to Crohn’s disease.
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or strictures and always occurs in the setting of pancolitis [18–20]. In contrast to peri-appen-
diceal inflammation, backwash ileitis represents a more severe disease course and increased 
risk for colectomy [21]. It should be noted that these observations are based on observational 
findings and one should not use these findings as definitive findings for distinguishing CD 
from UC. These findings further do not necessarily alter the medical management of IBD.

2.3. Biopsy collection

Biopsies should be obtained from both normal and abnormal appearing mucosa. A minimum 
of two biopsies should be taken from at least five sites throughout the colon including the 
rectum and terminal ileum. The biopsies should be labeled appropriately and separated so 
that the site of biopsy can be correlated with histology [13, 22, 23]. A full set of colonoscopic 
biopsies improves the diagnostic yield by histology for both CD and UC. Full biopsies may 
also reveal inflammation not seen well endoscopically that can affect prognosis and need for 
dysplasia surveillance [22]. Granulomas are present in patients with CD in at most 25% of 
patients at initial presentation and therefore cannot be used to differentiate between CD and 
UC when absent [24]. However, biopsies taken from micro-ulcers <5 mm in size and ulcer 
edges are more likely to demonstrate granulomas [25]. Terminal ileal biopsies are also vital in 
distinguishing UC from CD and for ruling out IBD mimickers.

2.4. Complications and contraindications

The complications seen in patients undergoing diagnostic ileocolonoscopy are similar to the 
general population. Complications include bleeding, perforation, and respiratory failure due 
to over sedation. It is not clear if IBD patients have an increased risk of perforation, with some 
studies finding no increased risk and others showing a higher rate of perforation, particularly in 
hospitalized IBD patients undergoing colonoscopy [26–29]. Full colonoscopy should be under-
taken with caution in patients with severe inflammation, in those unable to undergo full bowel 

Figure 2. Severe ulcerative colitis.

Endoscopy - Novel Techniques and Recent Advancements74



prep because of severe symptoms, and definitely avoided in patients with toxic megacolon. In 
patients with severe disease and inflammation flexible sigmoidoscopy can be used for diagnosis 
and ruling out some infections, but sigmoidoscopy may not allow for differentiation between 
UC and CD. Despite these concerns, the overall rate of perforation is still very low. However, if 
perforation does occur it can require surgery and cause significant morbidity and even mortal-
ity and therefore caution should be taken in the presence of considerable inflammation.

3. Esophagogastroduodenoscopy

Although CD can involve any area from the mouth the anus, upper gastrointestinal (GI) tract 
involvement is less common than ileal or colonic inflammation. Because upper GI inflamma-
tion is often seen in patients without IBD, the prevalence is difficult to accurately determine 
but has been described in 13–55% of patients with IBD [30]. In terms of the distribution of 
upper GI tract involvement, one study found upper GI inflammation attributable to CD in 
the esophagus in 6.5%, upper-middle stomach in 47.8%, lower stomach in 24.6%, duodenal 
bulb in 31.9%, and second portion of the duodenum in 18.1% [31]. EGD is not necessary for 
all adult patients with suspected IBD but should be done for those with upper GI symptoms 
such nausea, vomiting, and early satiety. Endoscopic evaluation of the upper GI tract can also 
be useful when the diagnosis is uncertain.

EGD is recommended for pediatric patients with suspected IBD at the time of initial colo-
noscopy. There is a significantly higher proportion of pediatric patients with indeterminate 
colitis compared to adults, and EGD can help distinguish between CD and UC. There can 
also be inflammation with granulomas on biopsy even without colonic or ileal inflammation. 
Additionally, children can frequently present with non-specific symptoms such as weight loss 
or anemia for which an EGD is warranted to evaluate for IBD as well as other causes such as 
celiac disease [13, 32, 33].

Figure 3. Peri-appendiceal inflammation.
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3.1. Mucosal appearance and distribution

Esophageal Crohn’s disease can appear as scattered erosions and aphthous ulcers with mild-
moderate disease. More severe esophageal inflammation due to CD appears as longitudi-
nal ulcers and can even have a cobblestone appearance. Stricturing and fistulization of the 
esophagus is rare but does occur in 20 and 5%, respectively, of patients with esophageal CD 
[34]. Importantly, esophageal CD must be differentiated from other causes of esophageal 
inflammation including reflux disease, eosinophilic esophagitis, and infectious esophagitis as 
the medical and surgical treatment for each condition varies. Granulomas are detected in less 
than 25% of cases of esophageal CD and therefore the absence of granulomas cannot be used 
to exclude esophageal CD [31].

Gastric CD is the most commonly observed site of involvement in the upper GI tract. The 
endoscopic findings are relatively non-specific for CD and include erythema, aphthous or 
linear ulcers, and granularity most commonly in the antrum. Bamboo-joint-like appearance in 
the stomach, typically in the cardia and upper body, is more specific finding for CD. The bam-

boo-joint-like finding appears as edematous folds with fissures or linear furrows arranged 
transversely [35]. Notably, gastritis without ulceration is often seen in patients with UC and 
cannot be used to differentiate CD from UC [19].

Mucosal features of duodenal CD can also be frustratingly non-specific. Findings include 
erythema, edema, aphthous and longitudinal erosions and ulcerations. Duodenal CD may 
have protruding lesions in the second portion of the duodenum that arrange longitudinally 
or a notch-like appearance in the second portion of the duodenum that may a more reliable 
marker of inflammation due to CD [31, 35].

3.2. Biopsy collection

A minimum of two biopsies should be taken from the esophagus, stomach, and duodenum 
for patients undergoing EGD for suspected IBD. Biopsies should also be taken from the 
stomach to rule out Helicobacter pylori infection depending on the patient’s symptoms and 
endoscopic findings. More than two biopsies should be obtained from the esophagus and 
duodenum if there is concern for other diseases such as celiac disease or eosinophilic esopha-
gitis to improve the diagnostic yield of the procedure and directed biopsies should be taken 
of any visible lesions.

4. Endoscopic evaluation of the small intestine

Evaluation of the small bowel in patients with suspected CD can be useful when the diag-
nosis is uncertain after ileocolonoscopy or upper endoscopy. Enteroscopy is also valuable 
for therapeutic benefit in the setting of small bowel strictures at the time of diagnosis and is 
typically guided by radiographic imaging findings. There are multiple modalities for small 
bowel evaluation—capsule endoscopy (CE), push enteroscopy, and antegrade (via mouth) 
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or retrograde (via anus) device assisted enteroscopy. The benefit of push or device assisted 
enteroscopy is the ability to sample tissue for histology and for therapy in the case of strictur-
ing CD. For all afore mentioned modalities, they should be undertaken if the findings would 
change medical or surgical management of the patient and are not required prior to starting 
medical therapy.

4.1. Capsule endoscopy

Capsule endoscopy is important when the diagnosis of IBD is uncertain after EGD and colo-
noscopy with ileoscopy or in cases of indeterminate colitis. Capsule endoscopy is less invasive 
compared to standard endoscopy and allows for imaging of the entire small bowel that may 
not be easily reached even by device assisted enteroscopy. Additionally, CE has a similar or 
higher sensitivity compared to other small bowel imaging modalities such as small bowel fol-
low through, magnetic resonance enterography (MRE), or computed tomography enterogra-
phy (CTE). The main limitation of CE is the inability to obtain biopsies for histologic analysis, 
which can lead to diagnostic challenges as small bowel findings on CE may not be specific to 
IBD. An advantage of CE over small bowel imaging modalities is the ability to detect subtle 
inflammation that may not be seen on CTE or MRE [13, 36]. Another disadvantage of CE 
is that it can become retained in up to 5% of CD patients and may require enteroscopy or 
surgery for retrieval.

Small bowel inflammation due to IBD has a similar appearance to IBD elsewhere in the GI 
tract. This includes more subtle features such as erythema, granularity, loss of villi, and 
edema, to more prominent findings such as ulceration of varying sizes, strictures, and fistula 
openings [37, 38].

The main complication of capsule endoscopy is capsule retention. Because of the stricturing 
nature of CD, there is estimated to be a slightly higher risk of capsule retention compared 
to patients without CD. In patients with known or suspected strictures or with obstructive 
symptoms, assessment with patency capsule or alternative small bowel imaging modality 
(CTE or MRE) beforehand is imperative [39]. The risk of capsule retention in patients under-
going evaluation for suspected CD is lower than in patients with established CD but still 
occurs in about 1–2% of patients [40]. In cases of retention for longer than 2 weeks, the capsule 
should be retrieved. Occasionally, if a capsule is retained due to a small bowel stricture that 
is due at least in part to active inflammation, the capsule will eventually traverse a stricture 
if effective medical therapy is initiated. If unsuccessful, retrieval can be accomplished by bal-
loon or push enteroscopy, but in some cases surgical intervention is required.

4.2. Enteroscopy

The advantage of enteroscopy over CE is the ability to obtain tissue when the etiology of 
small bowel inflammation is uncertain. Additionally, enteroscopy can allow for dilation of 
small bowel strictures that may not be reached by standard colonoscopy with ileoscopy or 
EGD. Push enteroscopy is a technique in which a colonoscope, typically pediatric, is advanced 
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to the proximal jejunum. Double and single balloon enteroscopy is more technically challeng-
ing than push enteroscopy but can be advanced past the reach of push enteroscopy. Single 
or double balloon enteroscopy can be done antegrade (via the mouth) or retrograde (via the 
anus) depending on the site of suspected disease. Double balloon enteroscopy can be effective 
for the diagnosis and staging of suspected small bowel CD in 30–48% of cases but is not the 
preferred initial test [41, 42]. Findings on enteroscopy are the same as CE, namely erythema, 
edema, loss of villi, ulcerations, and possibly strictures and fistula openings. The major 
complication rate of balloon enteroscopy is 0.72% and includes perforation, pancreatitis, 
aspiration, and bleeding [43]. Complication rates of push enteroscopy are similar to balloon 
enteroscopy [44]. It should also be noted that enteroscopy whether antegrade or retrograde 
may not visualize the entirety of the small intestine and typically requires general anesthesia 
to complete.

5. Indeterminate colitis and differentiating UC and CD

The most important aspect of ileocolonoscopy for suspected IBD is making the correct diag-
nosis and staging the disease as this will affect prognosis and treatment. Ileocolonoscopy can 
differentiate UC from CD nearly 90% of the time. Indeterminate colitis is used for a small 
subset of patients with colitis cannot be easily classified into UC or CD by endoscopic findings 
or histology [45].

The pattern and distribution of inflammation is critical for distinguishing CD and UC. UC 
presents with continuous inflammation and in untreated UC always involves the rectum. In 
CD, rectal sparing is often present and the inflammation is patchy with intervening areas 
of normal mucosa. However, the presence of rectal inflammation can be seen in up to 50% 
of patients with CD is therefore not diagnostic of UC [8]. Additionally, because of the con-
tinuous nature of the inflammation in UC, the mucosa immediately surrounding ulceration 
will be abnormal. This is apparent as erythema or decreased vascular pattern around ulcers 
in UC. In CD, the mucosa around ulcers shows a normal vascular pattern and absence of 
inflammation [3, 4, 19]. Central to discriminating CD from UC is ileoscopy. While back-
wash ileitis can be present in up to 25% of UC patients with pancolitis, the inflammation in 
this setting is usually mild, continuous, and shorter. It should be noted that the definition 
of backwash ileitis is controversial and the term was initially created prior to the era of 
ileo-colonoscopy and was used to describe a finding on barium enema. The presence of 
ulcers in the terminal ileum in a patient without right colon inflammation is specific for 
CD compared to UC. However, it is important to remember that there are other causes of 
terminal ileitis, including infection, vasculitis, malignancy, or NSAID induced inflammation 
[46]. Inflammation, particularly ulceration, stricturing, or fistulization of the upper GI tract 
or small bowel, is virtually diagnostic of CD over UC, although mild gastritis or duodenitis 
without ulceration can be present in patients with UC. Granulomas, if present, are also con-
sistent with Crohn’s disease, and biopsies of the ulcer edge increase the chance of finding a 
granuloma [25].

Endoscopy - Novel Techniques and Recent Advancements78



When a diagnosis of CD or UC cannot be made based on endoscopy, histology, and radi-
ography, the term indeterminate colitis or IBD-unclassified is used. About 7–10% of adult 
patients with IBD will have indeterminate colitis. An even higher proportion of children, 
nearly 30%, have indeterminate colitis [32, 45]. Some of these patients will be reclassified 
as CD or UC as the disease evolves and defining characteristics of UC or CD develop. 
EGD and CE may be helpful in establishing the correct diagnosis by revealing small bowel 
inflammation consistent with CD in about 15% of patients with indeterminate colitis. 
However, a normal EGD or CE study does not rule out CD [47]. If a patient is classified as 
indeterminate colitis, this should not affect therapy choices or present or future endoscopic 
evaluation.

6. Differentiating IBD from IBD mimickers based on endoscopy

The diagnosis of IBD relies on a combination of symptoms, laboratory analysis, imaging, 
endoscopy, and histology. However, the endoscopic inflammation in IBD can be non-specific 
and due to causes other than IBD. In addition to differentiating between CD and UC and 
staging the extent of disease, other causes of bowel inflammation should be ruled out. This 
is particularly important as the treatment for IBD may lead to worsening of other conditions, 
particularly infection.

6.1. Infection

Infection is an important mimicker of IBD on endoscopy. Common infections such as 
Clostridium difficile and Escherichia coli should be ruled out with stool testing prior to colo-

noscopy. Yersinia spp. can often lead to right lower quadrant abdominal pain and fever with 
imaging showing ileitis and an appearance suggestive of acute appendicitis. Salmonella, 

Actinomyces, and E. coli infections can also lead to enteritis and particularly ileitis that may 
look like IBD [48]. Intestinal tuberculosis can lead to ulceration, nodularity, and stricturing of 
the terminal ileum and ileocecal valve [49].

Cytomegalovirus (CMV) infection can lead to inflammation and ulceration in any part of the 
gastrointestinal tract. The ulcers in CMV enteritis or colitis have been described has having a 
“punched-out” appearance. Biopsies can help differentiate CMV from IBD. However, many 
patients with IBD will have coexisting CMV and endoscopy is important to rule out concomi-
tant CMV infection that is contributing to bowel inflammation. However, it can be sometimes 
challenging to determine whether CMV is an innocent bystander or an active participant in 
inflammation in IBD patients [50].

6.2. Vasculitis

Rarely, vasculitis can affect the bowel, typically the small intestine. Systemic lupus erythema-

tosis, polyarteritis nodosa, Henoch-Schönlein purpura, and Behçet’s disease may all be con-

fused with IBD. Polyarteritis nodosa frequently affects the gastrointestinal tract in up to 65% 
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of patients and may lead to symptoms of bowel ischemia [51]. Behçet’s disease in particular 
can lead to discrete ulcers in the small and large bowel with normal intervening mucosa that 
can be confused for CD. However, the ulcers in Behçet’s disease are usually fewer in number, 
larger, deeper, and rounder than seen in IBD [52].

6.3. Ischemia

Ischemia can lead to edema, erythema, erosions and ulcerations that can look similar to 
IBD. Severe ischemic colitis can lead to a dusky and even black appearance with necrosis. 
The inflammation is usually segmental with a sharp demarcation affected and unaffected 
mucosa depending on the vascular supply. The left colon is most commonly affected. An 
accurate history and acuity of symptoms can also help distinguish IBD from ischemic colitis 
[53, 54].

6.4. Segmental colitis associated diverticulosis syndrome

Segmental colitis associated diverticulosis (SCAD) can be especially difficult to distinguish 
from IBD. SCAD is associated with diverticulosis and most commonly affects the sigmoid 
colon. The rectum and right colon are typically spared. The endoscopic features of SCAD 
include edema, erythema, erosions, and ulcers, often with sparing of the diverticular ori-
fices [55]. Because endoscopic and histologic features overlap with IBD, the diagnosis can 
be challenging but SCAD is more often found in older patients and often responds to mesa-
lamine [56].

6.5. NSAID enteropathy

NSAIDs are the most common medication that can lead to bowel inflammation. NSAIDs can 
lead to “diaphragm disease” or pinhole openings due to 2–3 mm thin walled septae with 
normal mucosa between diaphragms. NSAIDs can also lead to erosions and ulcers not just in 
the stomach and duodenum but small bowel as well [48].

7. Novel techniques and future directions

This section will discuss techniques that are available or being developed but not widely 
utilized or have not been evaluated sufficiently to recommend that these techniques be used 
as standard of care.

7.1. Endoscopic ultrasound

Although still being studied, endoscopic ultrasound (EUS) is emerging as technique that can 
be valuable for the diagnosis of IBD and differentiation between CD and UC. In one study 
comparing EUS in IBD patients to healthy controls, patients with active IBD undergoing 
EUS had increased total wall thickness of the sigmoid colon compared to healthy controls. 
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Furthermore, patients with UC had increased wall thickness of the mucosa with normal sub-
mucosa and muscularis propria, whereas CD patients had increased submucosa thickness 
with normal mucosa thickness [57]. In addition to being used to assess bowel inflammation, 
EUS has a recognized role in the diagnosis and evaluation of CD related perianal disease. EUS 
can determine fistula anatomy with accuracy that is slightly higher than MRI (91% vs. 87%). 
EUS can also assess for adjacent abscesses and the degree of active inflammation which can in 
turn guide management [58, 59].

7.2. Endocytoscopy and endomicroscopy

Endopathology, which includes both endocytoscopy (EC) and confocal laser endomicroscopy 
(CLE), allows for magnification of the mucosal surface and real-time histologic assessment 
at the time of endoscopy. EC and CLE can be performed with stand-alone probes that are 
advanced through an endoscope or via probes integrated into the distal end of an endoscope. 
Endocytoscopy typically requires N-acetylcysteine for mucolysis followed by topical appli-
cation of a staining agent. CLE allows for tissue magnification by illumination with a low 
power laser light that is reflected through a pinhole and requires either a topical agent or an 
intravenous fluorescence agent, usually fluorescein sodium, for adequate visualization [60, 61]. 
Magnification assessment by EC allows for the detection of mucosal inflammatory cells, crypt 
assessment, and nucleus-cytoplasm ratio, whereas CLE can assess crypt architecture, inflam-

matory cell infiltrate, and vessel architecture but fluorescein does not allow for nuclear visu-
alization and assessment. Both EC and CLE have excellent correlation with histology in IBD 
and can diagnose inflammatory and architectural changes even if the mucosa appears normal 
endoscopically [62, 63]. Both EC and CLE may allow for identification of microscopic changes 
that can predict relapse in established IBD patients in remission, but their role in diagnosis at 
this time is unclear. EC and CLE are areas undergoing active investigation and do not yet have 
widespread applicability.

7.3. Spectroscopy

Elastic scattering spectroscopy, reflectance spectroscopy, and fluorescence spectroscopy 
have shown promise for the diagnosis of IBD. In addition to aiding in the diagnosis of IBD, 
Raman spectroscopy has evidence that shows promise for the differentiation of CD and 
UC. Spectroscopy in general provides a unique tissue signature that is based on the makeup of 
the tissue and its interaction with light and is different in normal compared to inflamed tissue. 
Scattering spectroscopy provides information based on the microscopic structure, whereas 
Raman spectroscopy and fluorescence spectroscopy provide data based on the biochemical 
makeup of the tissue [64–66]. Spectroscopy in general shows promise for the diagnosis of IBD 
but needs further evaluation.

7.4. Optical coherence tomography

Optical coherence tomography (OCT) generates a cross-sectional image of the internal micro-
structure by measuring back-reflected light. OCT can evaluate tissue to a depth of at the least 
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the muscularis propria in most patients and provides information on transmural inflamma-
tion by identifying disruption of the layered stricture of the bowel wall. Such disruption on 
OCT can therefore help differentiate CD from UC [67, 68]. OCT also requires further study 
before clinical application.

8. Conclusion

The most important test for the diagnosis of IBD is colonoscopy with ileoscopy being a criti-
cal component in initial testing. Capsule endoscopy can be a useful tool when the diagnosis 
is uncertain and certainly in patients with disease on radiographic studies out of reach of 
standard ileo-colonoscopy. In addition CE has a similar or higher sensitivity compared to 
small bowel imaging modalities. In terms of mucosal appearance, continuous inflammation 
from the anal verge proximally is consistent with UC whereas discontinuous inflammation 
with ileitis, upper GI or other small inflammation and the presence of stricturing or fistulizing 
disease is diagnostic for CD over UC. However, the mucosal appearance of the inflammation 
is not 100% specific for either disease. Appropriate attention should be made to obtaining 
biopsies to increase the diagnostic yield of the procedure. At least two biopsies should be 
taken from five sites during ileocolonoscopy including the ileum and rectum and normal 
and abnormal appearing mucosa. The diagnosis of IBD relies upon a combination of history, 
radiography, laboratory, and endoscopic features, with ileocolonoscopy providing the most 
accurate and useful data.

Conflict of interest

Jeffrey Jacobs—none.

Scott Lee—none.

Notes/Thanks/Other declarations

None.

Author details

Jeffrey Daniel Jacobs* and Scott Lee

*Address all correspondence to: Jeffrey.jacobs@medicine.washington.edu

Division of Gastroenterology, University of Washington, Seattle, USA

Endoscopy - Novel Techniques and Recent Advancements82



References

[1] Crohn BB, Ginzburg L, Oppenheimer GD. Regional ileitis. Journal of the American 
Medical Association. 1932;99(16):1323. DOI: 10.1001/jama.1932.02740680019005

[2] Gollop JH, Phillips SF, Melton LJ, Zinsmeister AR. Epidemiologic aspects of Crohn’s 
disease: A population based study in Olmsted County, Minnesota, 1943-1982. Gut. 1988; 
29(1):49-56 http://www.ncbi.nlm.nih.gov/pubmed/3343012

[3] Joo M, Odze RD. Rectal sparing and skip lesions in ulcerative colitis: A comparative 
study of endoscopic and histologic findings in patients who underwent proctocolec-

tomy. The American Journal of Surgical Pathology. 2010;34(5):689-696. DOI: 10.1097/
PAS.0b013e3181db84cd

[4] Hamilton MJ. The valuable role of endoscopy in inflammatory bowel disease. Diagnostic 
and Therapeutic Endoscopy. 2012;2012:467979. DOI: 10.1155/2012/467979

[5] Geboes K, Ectors N, D’Haens G, Rutgeerts P. Is ileoscopy with biopsy worthwhile in 
patients presenting with symptoms of inflammatory bowel disease? The American 
Journal of Gastroenterology. 1998;93(2):201-206. DOI: 10.1111/j.1572-0241.1998.00201.x

[6] Annese V, Daperno M, Rutter MD, et al. European evidence based consensus for endos-

copy in inflammatory bowel disease. Journal of Crohn's and Colitis. 2013;7:982-1018. 
DOI: 10.1016/j.crohns.2013.09.016

[7] Scharl M, Rogler G, Biedermann L. Fistulizing Crohn’s disease. Clinical and Translational 
Gastroenterology. 2017;8(7):e106. DOI: 10.1038/ctg.2017.33

[8] Chan G, Fefferman DS, Farrell RJ. Endoscopic assessment of inflammatory bowel dis-

ease: Colonoscopy/esophagogastroduodenoscopy. Gastroenterology Clinics of North 
America. 2012;41(2):271-290. DOI: 10.1016/j.gtc.2012.01.014

[9] Rameshshanker R, Arebi N. Endoscopy in inflammatory bowel disease when and why. 
World Journal of Gastrointestinal Endoscopy. 2012;4(6):201-211. DOI: 10.4253/wjge.
v4.i6.201

[10] Kim B, Barnett JL, Kleer CG, Appelman HD. Endoscopic and histological patchiness in 
treated ulcerative colitis. The American Journal of Gastroenterology. 1999;94(11):3258-
3262. DOI: 10.1016/S0002-9270(99)00592-4

[11] Farmer RG, Easley KA, Rankin GB. Clinical patterns, natural history, and progression 
of ulcerative colitis. Digestive Diseases and Sciences. 1993;38(6):1137-1146. DOI: 10.1007/
BF01295733

[12] Waye JD. The role of colonoscopy in the differential diagnosis of inflammatory bowel  
disease. Gastrointestinal Endoscopy. 1977;23(3):150-154. DOI: 10.1016/S0016-5107(77) 
73622-3

Endoscopy for the Diagnosis of Inflammatory Bowel Disease
http://dx.doi.org/10.5772/intechopen.79657

83



[13] Shergill AK, Lightdale JR, Bruining DH, et al. The role of endoscopy in inflammatory 
bowel disease. Gastrointestinal Endoscopy. 2015;81:1101-1121.e13. DOI: 10.1016/j.gie. 
2014.10.030

[14] Kim YG, Jang BI. The role of colonoscopy in inflammatory bowel disease. Clinical 
Endoscopy. 2013;46(4):317-320. DOI: 10.5946/ce.2013.46.4.317

[15] Politis DS, Katsanos KH, Tsianos EV, Christodoulou DK. Pseudopolyps in inflamma-

tory bowel diseases: Have we learned enough? World Journal of Gastroenterology. 
2017;23(9):1541-1551. DOI: 10.3748/wjg.v23.i9.1541

[16] De Dombal FT, Watts JM, Watkinson G, Goligher JC. Local complications of ulcerative 
colitis: Stricture, pseudopolyposis, and carcinoma of colon and rectum. British Medical 
Journal. 1966;1(5501):1442-1447

[17] Bakman Y, Katz J, Shepela C. Clinical significance of isolated peri-appendiceal lesions 
in patients with left sided ulcerative colitis. Gastroenterology Research. 2011;4(2):58-63. 
DOI: 10.4021/gr302w

[18] Goldstein N, Dulai M. Contemporary morphologic definition of backwash ileitis in 
ulcerative colitis and features that distinguish it from Crohn disease. American Journal 
of Clinical Pathology. 2006;126(3):365-376. DOI: 10.1309/UAXMW3428PGN9HJ3

[19] Bousvaros A et al. Differentiating ulcerative colitis from Crohn disease in children and 
young adults: Report of a working Group of the North American Society for Pediatric 
Gastroenterology, Hepatology, and Nutrition and the Crohnʼs and Colitis Foundation of 
America. Journal of Pediatric Gastroenterology and Nutrition. 2007;44(5):653-674. DOI: 
10.1097/MPG.0b013e31805563f3

[20] Rubin DT, Rothe JA. The Peri-appendiceal red patch in ulcerative colitis: Review of the 
University of Chicago experience. Digestive Diseases and Sciences. 2010;55(12):3495-
3501. DOI: 10.1007/s10620-010-1424-x

[21] Paine ER. Colonoscopic evaluation in ulcerative colitis. Gastroenterology Reports. 
2014;2:161-168. DOI: 10.1093/gastro/gou028

[22] Bentley E, Jenkins D, Campbell F, Warren B. How could pathologists improve the ini-
tial diagnosis of colitis? Evidence from an international workshop. Journal of Clinical 
Pathology. 2002;55(12):955-960

[23] Feakins RM, British Society of Gastroenterology. Inflammatory bowel disease biopsies: 
Updated British Society of Gastroenterology reporting guidelines. Journal of Clinical 
Pathology. 2013;66(12):1005-1026. DOI: 10.1136/jclinpath-2013-201885

[24] Heresbach D, Alexandre JL, Branger B, et al. Frequency and significance of granulomas 
in a cohort of incident cases of Crohn’s disease. Gut. 2005;54(2):215-222. DOI: 10.1136/
gut.2004.041715

[25] Pötzi R, Walgram M, Lochs H, Holzner H, Gangl A. Diagnostic significance of endoscopic 
biopsy in Crohn’s disease. Endoscopy. 1989;21(02):60-62. DOI: 10.1055/s-2007-1012901

Endoscopy - Novel Techniques and Recent Advancements84



[26] Buisson A, Chevaux J-B, Hudziak H, Bresler L, Bigard M-A, Peyrin-Biroulet L. Colono-
scopic perforations in inflammatory bowel disease: A retrospective study in a French 
referral Centre. Digestive and Liver Disease. 2013;45(7):569-572. DOI: 10.1016/j.dld. 
2012.11.012

[27] Makkar R, Bo S. Colonoscopic perforation in inflammatory bowel disease. Gastro-
enterology and Hepatology (NY). 2013;9(9):573-583

[28] Navaneethan U, Parasa S, Venkatesh PGK, Trikudanathan G, Shen B. Prevalence and 
risk factors for colonic perforation during colonoscopy in hospitalized inflammatory 
bowel disease patients. Journal of Crohn’s and Colitis. 2011;5(3):189-195. DOI: 10.1016/j.
crohns.2010.12.005

[29] Ferreira J, Akbari M, Gashin L, et al. Prevalence and lifetime risk of endoscopy-related 
complications among patients with inflammatory bowel disease. Clinical Gastro-
enterology and Hepatology. 2013;11(10):1288-1293. DOI: 10.1016/j.cgh.2013.04.047

[30] Wagtmans MJ, van Hogezand RA, Griffioen G, Verspaget HW, Lamers CB. Crohn’s 
disease of the upper gastrointestinal tract. The Netherlands Journal of Medicine. 1997; 
50(2):S2-S7

[31] Sakuraba A, Iwao Y, Matsuoka K, et al. Endoscopic and pathologic changes of the upper 
gastrointestinal tract in Crohn’s disease. BioMed Research International. 2014;2014:1-6. 
DOI: 10.1155/2014/610767

[32] Tremaine WJ. Diagnosis and treatment of indeterminate colitis. Gastroenterology and 
Hepatology (N Y). 2011;7(12):826-828

[33] Lemberg DA, Clarkson CM, Bohane TD, Day AS. Role of esophagogastroduode-

noscopy in the initial assessment of children with inflammatory bowel disease. 
Journal of Gastroenterology and Hepatology. 2005;20(11):1696-1700. DOI: 10.1111/j. 
1440-1746.2005.03954.x

[34] De Felice KM, Katzka DA, Raffals LE. Crohnʼs disease of the esophagus. Inflammatory 
Bowel Diseases. 2015;21(9):2106-2113. DOI: 10.1097/MIB.0000000000000469

[35] Kuriyama M, Kato J, Morimoto N, Fujimoto T, Okada H, Yamamoto K. Specific gas-

troduodenoscopic findings in Crohn’s disease: Comparison with findings in patients 
with ulcerative colitis and gastroesophageal reflux disease. Digestive and Liver Disease. 
2008;40(6):468-475. DOI: 10.1016/j.dld.2008.01.008

[36] Triester SL, Leighton JA, Leontiadis GI, et al. A meta-analysis of the yield of capsule 
endoscopy compared to other diagnostic modalities in patients with non-stricturing 
small bowel Crohn’s disease. The American Journal of Gastroenterology. 2006;101(5):954-
964. DOI: 10.1111/j.1572-0241.2006.00506.x

[37] Collins PD. Video capsule endoscopy in inflammatory bowel disease. World Journal of 
Gastrointestinal Endoscopy. 2016;8(14):477-488. DOI: 10.4253/wjge.v8.i14.477

Endoscopy for the Diagnosis of Inflammatory Bowel Disease
http://dx.doi.org/10.5772/intechopen.79657

85



[38] Kopylov U, Seidman EG. Role of capsule endoscopy in inflammatory bowel disease. 
World Journal of Gastroenterology. 2014;20(5):1155-1164. DOI: 10.3748/wjg.v20.i5.1155

[39] Cave D, Legnani P, de Franchis R, Lewis BS. ICCE consensus for capsule retention. 
Endoscopy. 2005;37(10):1065-1067. DOI: 10.1055/s-2005-870264

[40] Cheifetz AS, Kornbluth AA, Legnani P, et al. The risk of retention of the capsule endo-

scope in patients with known or suspected Crohn’s disease. The American Journal of 
Gastroenterology. 2006;101(10):2218-2222. DOI: 10.1111/j.1572-0241.2006.00761.x

[41] Manes G, Imbesi V, Ardizzone S, Cassinotti A, Pallotta S, Porro GB. Use of double-
balloon enteroscopy in the management of patients with Crohn’s disease: Feasibility 
and diagnostic yield in a high-volume centre for inflammatory bowel disease. Surgical 
Endoscopy. 2009;23(12):2790-2795. DOI: 10.1007/s00464-009-0518-z

[42] Heine GD, Hadithi M, Groenen MJ, Kuipers EJ, Jacobs MA, Mulder CJ. Double-
balloon enteroscopy: Indications, diagnostic yield, and complications in a series of 
275 patients with suspected small-bowel disease. Endoscopy. 2006;38(01):42-48. DOI: 
10.1055/s-2005-921188

[43] Xin L, Liao Z, Jiang Y-P, Li Z-S. Indications, detectability, positive findings, total enteros-

copy, and complications of diagnostic double-balloon endoscopy: A systematic review 
of data over the first decade of use. Gastrointestinal Endoscopy. 2011;74:563-570. DOI: 
10.1016/j.gie.2011.03.1239

[44] Tharian B, Caddy G, Tham TC. Enteroscopy in small bowel Crohn’s disease: A review. 
World Journal of Gastrointestinal Endoscopy. 2013;5(10):476-486. DOI: 10.4253/wjge.
v5.i10.476

[45] Pera A, Bellando P, Caldera D, et al. Colonoscopy in inflammatory bowel disease. 
Diagnostic accuracy and proposal of an endoscopic score. Gastroenterology. 1987;92(1): 
181-185

[46] Zafar S, Trevatt A, Joshi A, Besherdas K. PWE-103 terminal ileitis at endoscopy in clini-
cal practice: Is it always due to Crohn’s disease? Gut. 2014;63(Suppl 1):A169.2-A1A170. 
DOI: 10.1136/gutjnl-2014-307263.363

[47] Mehdizadeh S, Chen G, Enayati P, et al. Diagnostic yield of capsule endoscopy in ulcer-

ative colitis and inflammatory bowel disease of unclassified type (IBDU). Endoscopy. 
2007;40(01):30-35. DOI: 10.1055/s-2007-995359

[48] Dilauro S, Crum-Cianflone NF. Ileitis: When it is not Crohn’s disease. Current Gas-
troenterology Reports. 2010;12(4):249-258. DOI: 10.1007/s11894-010-0112-5

[49] Das P, Shukla HS. Clinical diagnosis of abdominal tuberculosis. The British Journal of 
Surgery. 1976;63(12):941-946

[50] Garrido E, Carrera E, Manzano R, Lopez-Sanroman A. Clinical significance of cytomega-

lovirus infection in patients with inflammatory bowel disease. World Journal of Gastro-
enterology. 2013;19(1):17-25. DOI: 10.3748/wjg.v19.i1.17

Endoscopy - Novel Techniques and Recent Advancements86



[51] Ebert EC, Hagspiel KD, Nagar M, Schlesinger N. Gastrointestinal involvement in poly-

arteritis nodosa. Clinical Gastroenterology and Hepatology. 2008;6(9):960-966. DOI: 
10.1016/j.cgh.2008.04.004

[52] Kim DH, Cheon JH. Intestinal Behçet’s disease: A true inflammatory bowel disease or 
merely an intestinal complication of systemic vasculitis? Yonsei Medical Journal. 2016; 
57(1):22-32. DOI: 10.3349/ymj.2016.57.1.22

[53] Zou X, Cao J, Yao Y, Liu W, Chen L. Endoscopic findings and clinicopathologic charac-

teristics of ischemic colitis: A report of 85 cases. Digestive Diseases and Sciences. 2009; 
54(9):2009-2015. DOI: 10.1007/s10620-008-0579-1

[54] Lozano-Maya M, Ponferrada-Díaz A, González-Asanza C, et al. Usefulness of colonoscopy 
in ischemic colitis. Revista Española de Enfermedades Digestivas. 2010;102(102):478-483

[55] Tursi A, Elisei W, Brandimarte G, et al. The endoscopic spectrum of segmental colitis 
associated with diverticulosis. Colorectal Disease. 2010;12(5):464-470

[56] Cassieri C, Brandimarte G, Elisei W, et al. How to differentiate segmental colitis associ-
ated with diverticulosis and inflammatory bowel diseases. Journal of Clinical Gastro-
enterology. 2016;50(Suppl 1):S36-S38

[57] Ellrichmann M, Wietzke-Braun P, Dhar S, et al. Endoscopic ultrasound of the colon for 
the differentiation of Crohn’s disease and ulcerative colitis in comparison with healthy 
controls. Alimentary Pharmacology & Therapeutics. 2014;39(8):823-833

[58] Schwartz DA, Wiersema MJ, Dudiak KM, et al. A comparison of endoscopic ultrasound, 
magnetic resonance imaging, and exam under anesthesia for evaluation of Crohn’s peri-
anal fistulas. Gastroenterology. 2001;121(5):1064-1072

[59] Ong EMW, Ghazi LJ, Schwartz DA, Mortelé KJ. Guidelines for imaging of Crohnʼs peri-
anal fistulizing disease. Inflammatory Bowel Diseases. 2015;21(4):731-736. DOI: 10.1097/
MIB.0000000000000367

[60] Neumann H, Kudo S-E, Kiesslich R, Neurath MF. Advanced colonoscopic imaging using 
endocytoscopy. Digestive Endoscopy. 2015;27(2):232-238

[61] Neumann H, Kiesslich R, Wallace MB, Neurath MF. Confocal laser endomicroscopy: 
Technical advances and clinical applications. Gastroenterology. 2010;139(2):388-392.e2

[62] Naganuma M, Hosoe N, Kanai T, Ogata H. Recent trends in diagnostic techniques for 
inflammatory bowel disease. The Korean Journal of Internal Medicine. 2015;30(3):271-278

[63] Bessho R, Kanai T, Hosoe N, et al. Correlation between endocytoscopy and conven-

tional histopathology in microstructural features of ulcerative colitis. Journal of Gastro-
enterology. 2011;46(10):1197-1202

[64] Hommes DW, van Deventer SJ. Endoscopy in inflammatory bowel diseases. Gastro-
enterology. 2004;126(6):1561-1573

[65] Pence IJ, Beaulieu DB, Horst SN, et al. Clinical characterization of in vivo inflammatory 
bowel disease with Raman spectroscopy. Biomedical Optics Express. 2017;8(2):524

Endoscopy for the Diagnosis of Inflammatory Bowel Disease
http://dx.doi.org/10.5772/intechopen.79657

87



[66] Rodriguez-Diaz E, Atkinson C, Jepeal LI, et al. Elastic scattering spectroscopy as an opti-
cal marker of inflammatory bowel disease activity and subtypes. Inflammatory Bowel 
Diseases. 2014;20(6):1029-1036

[67] Shen B, Zuccaro G, Gramlich TL, et al. In vivo colonoscopic optical coherence tomography 
for transmural inflammation in inflammatory bowel disease. Clinical Gastroenterology 
and Hepatology. 2004;2(12):1080-1087

[68] Fujimoto JG, Pitris C, Boppart SA, Brezinski ME. Optical coherence tomography: An 
emerging technology for biomedical imaging and optical biopsy. Neoplasia. 2000; 
2(1-2):9-25

Endoscopy - Novel Techniques and Recent Advancements88


