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Distinguishing Crohn’s disease (CD) of the colon from ul-
cerative colitis (UC) can challenge the clinician. A variety of
diagnostic tools exist, but each method has its own strengths
and weaknesses. The best diagnostic modality is a combi-
nation of laboratory, endoscopic, imaging, and histologic
assessments.

DIFFERENCES BETWEEN CROHN’S DISEASE
AND ULCERATIVE COLITIS

The distinction between Crohn’s colitis and UC is important
as the two disease entities involve different medical man-
agement and surgical treatment strategies, especially the ap-
plication of ileal pouch-anal anastomosis (IPAA) after total
proctocolectomy. The two diseases also differ in prognosis
and socioeconomic perspectives. For example, after restora-
tive proctocolectomy with IPAA, the majority of patients do
well with improved quality of life and daily function. In con-
trast, patients with Crohn’s colitis or indeterminate colitis
(IC) have a higher risk for disease recurrence after IPAA.
Therefore, an accurate preoperative definition of CD vs. UC
is important. The dilemma is in further defining IC.

Ten percent to 15% of patients with CD have only colonic
involvement, namely, Crohn’s colitis (1). CD can occur in
patients with restorative proctocolectomy with IPAA in pa-
tients with a precolectomy diagnosis of UC, IC, or CD. The
true incidence of CD of the pouch in patients who initially
undergo surgery for UC is not known. Reported cumulative
frequencies range from 2.7% to 13% (2–9). Patients often say,
“No one told me I had Crohn’s disease. I had ulcerative coli-
tis.” This is troublesome. Clinicians should make every effort
to differentiates CD from UC before the surgery by search-
ing for features that suggest CD, such as segmental colitis or
patchiness of the disease, rectal sparing, small bowel lesions,
fistulae, transmural inflammation, granulomas, and pyloric
gland metaplasia on histology. A combined assessment with
endoscopy, radiography, and histology is often needed for
accurate diagnosis and differential diagnosis.

ENDOSCOPIC EVALUATION

Unless contraindicated due to severe colitis, a full
colonoscopy with intubation of the terminal ileum should
be performed during the initial evaluation of patients sus-
pected of having inflammatory bowel disease (IBD). Since
sodium phosphate-based bowel preparations (10, 11) and
nonsteroidal anti-inflammatory drugs (12) can cause mucosal
changes mimicking IBD, these agents should be avoided be-
fore the index colonoscopy. During the colonoscopy, special
attention should be paid to the rectum and terminal ileum.
Careful evaluation during the index colonoscopy is important
for the differential diagnosis of CD and UC as the initiation
of medical therapy may obscure discriminating features of
CD from UC such as segmental colitis (patchiness) and rec-
tal sparing (13, 14). In a study of 39 patients with treated
UC, 44% of patients had endoscopic patchiness and 13% had
endoscopic rectal sparing; 33% had histologic evidence of
patchiness and 15% had histologic sparing. For example, a
35-yr-old female patient presented at the hospital with rectal-
sparing colitis. She was diagnosed as having CD. However,
after reviewing the index colonoscopy and histology taken 6
months prior, she was found to have diffuse colitis starting
from the anal verge. The “pseudo”-rectal sparing was caused
by previous topical mesalamine and topical corticosteroid
therapy. She underwent colectomy with IPAA for medically
refractory UC.

Careful endoscopic and histologic evaluations are impor-
tant for the distinction of backwash ileitis from UC and
Crohn’s ileitis (Fig. 1). Ileoscopy via colonoscopy is useful
to distinguish true CD ileitis from backwash ileitis, which
occurs in up to 10% of active pancolitis in UC (15). Features
that favor CD ileitis include discrete ulcers and/or strictures
of the terminal ileum or ileocecal valve (15–17).

A patch of cecal inflammation around the appendiceal ori-
fice can occasionally be seen in patients with left-sided UC.
That is not an indication of segmental disease of CD, rather it
is a feature of UC (18, 19). The clinical implication of cecal
patch is not clear, and a recent controlled study revealed that
UC patients with cecal patch had a similar rate of remission,
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Figure 1. Distinction between Crohn’s ileitis (A–C) and backwash ileitis from diffuse pan-ulcerative colitis (D–F). Crohn’s ileitis is charac-
terized by patchy erythema and ulcers at the terminal ileum (A) and ulcerated stricture at the ileocecal valve (B) with endoscopic balloon
dilation (C, D). Backwash ileitis is featured with contiguous mucosal inflammation from the colon (F) to the terminal ileum (D) with a
widely patent ileocecal valve (E).

relapse, and proximal extension as compared with UC pa-
tients with no cecal patch (19).

IMAGING

Transmural disease is a unique feature of CD. Transmural
disease cannot be assessed by conventional colonoscopy with
mucosal biopsy. However, this feature can sometimes be eval-
uated with a computed tomography (CT) scan or magnetic
resonance imaging (MRI) for disrupted layered structure of
bowel wall. Additionally, endoscopic ultrasound (EUS) has
been used to assess transmural disease (20–22). CD causes
asymmetric wall thickening, and in UC it is defined as a
thickened third layer consistent with the muscularis mucosa
(20, 21). However, EUS has not become a standard of care to
assess the patient with Crohn’s colitis versus UC.

Figure 2. Wireless capsule endoscopy in the detection of fibrostenotic Crohn’s disease of small bowel (A–C).

OPTICAL COHERENCE TOMOGRAPHY

Optical coherence tomography (OCT) has an advantage over
EUS because it is higher resolution. OCT has a 10–25
times higher spatial resolution than currently available high-
frequency EUS (23–25). But OCT has limitations. It can pen-
etrate an image of about 3 mm—about the thickness of the
colonic wall in uninflamed condition (26, 27)—compared
with EUS, which has deeper image penetration. The lay-
ered structure of colon wall was intact. In contrast, the layer
structure was disrupted in CD corresponding to transmural
disease (26, 27). In the histology-correlated ex vivo study,
the sensitivity and specificity for OCT to detect transmu-
ral disease were 86% and 91%, respectively (26). Using the
clinical diagnosis of CD or UC as the gold standard in an in
vivo via-colonoscopy study, the disrupted layered structure on
OCT indicative of transmural inflammation had a diagnostic
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Figure 3. Pyloric gland metaplasia (A) in small bowel Crohn’s disease (H&E stain) and Paneth cell metaplasia (B) in rectal mucosa biopsy
detected by human defensin-5 immunohistochemistry in ulcerative colitis.

sensitivity and specificity of 90% and 83% (95% CI 67.3–
93.3%) for CD, respectively (27).

RADIOLOGIC IMAGING AND CAPSULE ENDOSCOPY

MRI or CT enterography has been used to assess CD of small
bowel (28). Wireless capsule endoscopy (WCE) is also avail-
able (Fig. 2). Data from retrospective studies, case series, and
prospective studies have shown that WCE is useful for the di-
agnoses of CD when small bowel follow through (SBFT) and
ileoscopy are negative or unsuccessful (28–39).The diagnos-
tic yield of WCE ranges from 10% to 71% depending on
the clinical setting. WCE has been shown to be more sensi-
tive in the detection of small bowel CD than CT enterogra-
phy (35, 36), SBFT (35, 36), and enteroclysis (39). A recent
4-way study of 42 patients compared SBFT, CT enterogra-
phy, colonoscopy with ileoscopy, and WCE in the assessment
of small bowel CD. Of these four modalities, WCE had the
highest sensitivity (83%) with the lowest specificity (53%)
and colonoscopy with ileoscopy had the highest specificity
(100%) with a sensitivity of 74% (40). WCE is a useful tool
for the detection of small erosions or ulcers in patients with
suspected CD and a negative SBFT or colonoscopic examina-
tion. The previous studies showed that small-bowel erosions
can be detected in patients who clearly have UC (41). UC
does occasionally affect the small bowel (41). However, the
precise role of WCE in the clinical management of patients
with CD is yet to be defined (42).

HISTOLOGIC EVALUATION

When some patients are evaluated for IBD—either CD
or UC—the pathologist is looking for histologic signs of
chronicity, such as basal plasmacytosis, expanding of the
laminar propria with mononuclear cells, and distorted crypt
structure. Noncaseating granulomas, a histopathologic hall-
mark of CD, are only detected in 15–36% of the patients (43,
44). Granulomas can be present in the submucosa, muscu-
laris propria, or serosa, which could be missed with endo-
scopic mucosal biopsy. Biopsies from the edge of ulcers and

aphthous erosions may yield a high detection rate of granu-
loma (44). Granulomas are not pathognomonic for CD and
they can be found in other disease conditions such as tu-
berculosis, fungal and bacterial infections, diversion colitis,
sarcoidosis (45), and foreign body reaction (particularly from
the suture line in patients with prior bowel surgery). When
granulomas are next to the disrupted crypt or crypt abscess,
they are generally “pseudogranulomas,” not a sign of CD.

The presence of pyloric gland metaplasia in the small bowel
or colon biopsy specimens indicates chronic mucosal inflam-
mation and may be suggestive of CD (Fig. 3A) (46). Paneth
cell metaplasia of colon mucosa, particular at the left-side
colon or rectum, can be considered as a histologic sign of
chronic inflammation seen mainly in IBD (47, 48). Immuno-
histochemistry of human defensin 5 (HD5), a Paneth-cell-
specific antimicrobial peptide, can be useful to distinguish
CD from UC (Fig. 3B). HD5 immunohistochemistry is more
sensitive for the detection of Paneth cell metaplasia than rou-
tine H&E histology. The presence of HD5 in the rectal mucosa
biopsy indicative of chronic inflammation and exclusion of
rectal sparing had a sensitivity of 73% and specificity of 87%
in the distinction between CD and UC (49).

CONCLUSION

In summary, the distinction between Crohn’s disease and ul-
cerative colitis is important, but it can be challenging. Each
diagnostic modality has its own pros and cons. Combining
endoscopic evaluation, imaging, and histologic evaluation is
often necessary.
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