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Abstract Crohn’s disease (CD) is a type of chronic

inflammatory bowel disease (IBD) associated with ulcera-

tion, and the main foci of the inflammation in CD patients

are typically the terminal ileum and colon. However, in the

upper gastrointestinal tract (GIT), including the esophagus,

stomach and duodenum, inflammatory lesions are also

detected as well, with a relatively high frequency

(30–75%). Recent advances in imaging modalities,

including endoscopy, have aided in the diagnosis of CD.

Various lesions, including aphtha, erosion, ulcers, bamboo-

joint-like appearance and notch-like appearance, are

detected in the upper GI of CD patients. Of these lesions,

the bamboo-joint-like appearance in the gastric cardiac

region and notch-like appearance in the second portion of

the duodenum are highly specific for CD, regardless of the

disease activity at other sites. These two findings, partic-

ularly a bamboo-joint-like appearance, have therefore been

considered as potential biomarkers for CD. Although pro-

ton pump inhibitors (PPIs) are administered as an initial

treatment for upper GIT lesions of CD, the efficacy of this

treatment remains controversial. The administration of

mesalazine, steroids, immunosuppressant and biologic

agents is expected to be effective for treating such lesions.

Keywords Crohn’s disease (CD) � Upper gastrointestinal

tract (GIT) � Bamboo-joint-like appearance � Non-caseating

granulomas

Introduction

Crohn’s disease (CD) is a chronic inflammatory bowel

disease (IBD) associated with ulceration. CD patients

experience repeated episodes of clinical remission and

relapse. Endoscopic examination plays an important role in

the diagnosis of CD, and endoscopic findings, such as

longitudinal ulcers and a cobblestone appearance, are

typical in CD patients [1–4]. However, the cobblestone

appearance is not often observed in CD patients [5]. In

addition, longitudinal ulcers can be observed in patients

with ischemic colitis, Behcet’s disease and collagenous

colitis as well as CD. Non-caseating granulomas are a

typical histologic finding of CD. Thus, the detection of

granulomas from biopsy specimens makes the diagnosis

more accurate. Granuloma is reported to be detected in

40–60% of surgical specimens and 15–36% of biopsy

specimens [6]. The main foci of inflammation in CD

patients are typically the terminal ileum and colon; how-

ever, the entire gastrointestinal tract, from the oral cavity to

the anus, can be involved. In addition to the lower gas-

trointestinal tract (GIT), the upper GIT (including the

esophagus, stomach and duodenum) also shows inflam-

matory lesions; thus, esophagogastroduodenoscopy (EGD)

is thought to be essential for detecting the characteristic

findings and making a differential diagnosis in CD patients.

The upper GIT lesions of CD were first reported by Got-

tlieb in 1937 [7]. Although several reports of upper GIT

lesions in CD patients were subsequently reported, they

were reported to be rare (2–3%) [8, 9]. Since the 1980s,

endoscopic technology and diagnostic accuracy have

improved and upper GIT lesions can be detected by EGD;

thus, numerous reports have been published on the diag-

nostic imaging of upper gastrointestinal lesions. The results

have revealed that the frequency of upper GIT lesions in
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CD patients was never low (30–75%) (Table 1) [9–17].

The present review describes the typical findings, which

are useful for the diagnosis of CD, in each part of the upper

GIT.

Esophageal lesions

According to previous reports, the frequency of esophageal

lesions in CD patients ranges from 0.2 to 6% [18–21]. They

are detected less frequently than gastric or duodenal

lesions. In mild cases, the endoscopic findings of esopha-

geal lesions show scattered erosion. In moderate cases,

aphthoid lesions and ulceration are intermingled, and the

lesions frequently show a longitudinal tendency (Fig. 1a–

c). In severe cases, longitudinally aligned ulcers, a cob-

blestone appearance and fistulas are observed [20–23].

Decker et al. reported that the incidences of esophageal

lesions, including ulcer, erosion, stricture and fistula, were

85, 40, 20 and 5%, respectively [20]. De Felice et al.

reported similar results, noting that the incidence of

superficial ulceration, erosion, deep ulceration, pseu-

dopolyps, stricture and fistula were 58, 50, 13, 4, 17 and

8%, respectively [23]. However, these lesions are not

specific to CD and must therefore be distinguished from

other diseases, such as gastro-esophageal reflux disease,

eosinophilic esophagitis, drug-induced esophagitis, viral

and fungal infection, tuberculosis, vasculitis and

Table 1 Frequencies of upper gastrointestinal tract lesions in

Crohn’s disease

Lesions Frequencies of upper

GIT lesions (%)

Esophageal

lesions

Aphtha 0.2–6

Erosion

Ulcer

Gastric lesions Aphtha 24–73

Erosion

Ulcer

Bamboo-joint-like

appearance

Duodenal

lesions

Aphtha 21–32.1

Erosion

Ulcer

Notch-like appearance

Protruding lesions

Fig. 1 Esophageal erosion

showed a longitudinal tendency

in Crohn’s disease (a distant

view of the lesions a; a close-

range view of the lesions b; an

indigo carmine

chromoendoscopic finding c)
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malignancies [24]. Granuloma is detected in \25% of

esophageal biopsy specimens (Table 2) [22, 25, 26]; thus,

even in cases in which granulomas is not detected, it is

important to treat the case as CD, because the diagnosis of

CD can be made endoscopically.

There is no established therapeutic strategy for eso-

phageal lesions in CD patients. The European Crohn’s and

Colitis Organization (ECCO) proposes the administration

of proton pump inhibitors (PPIs) as for the treatment of

esophageal lesions in CD patients [27]. However, PPI

monotherapy is not suitable for maintenance therapy in

patients with esophageal lesions; thus, the additional

administration of an immunosuppressant should also be

considered [24]. Other drug therapies, including pred-

nisone, topical budesonide and biologic agents, are also

known to be effective. The administration of these drugs is

considered based on the disease severity and has been

shown to improve esophageal lesions. Dilatation therapy is

also effective for esophageal stenosis [23]. The main

adverse events of this therapy are esophageal perforation

and bleeding, and the treatment is considered to be less of a

burden on the patient in comparison to surgery. Surgery is

an option for patients with intractable stricture, fistula or

abscess [28]. Fistulae show a particularly poor response to

medical treatment and are associated with a reduced quality

of life. Thus, it is important to perform endoscopic exam-

inations, even when the patient is in an asymptomatic state,

and to begin therapies as early as possible.

Gastric lesions

In comparison to esophageal lesions, gastric lesions are a

relatively frequent finding in CD patients. a bamboo-joint-

like appearance (Fig. 2a, b), erosion in the antropyloric

region (Fig. 3a, b) and gastric ulcer without H. pylori (HP)

infection are observed. By 1980, Beaudin et al. reported

that endoscopic findings, such as patchy redness, and small

ulcers in the stomach were typical upper GIT lesions [29],

Table 2 Granuloma detection rate in upper gastrointestinal tract

lesions in Crohn’s disease

Granuloma detection rates (%)

Esophageal lesions \25

Gastric lesions 7–48.7

Bamboo-joint-like appearance 14.3–45.5

Duodenal lesions 0–49

Fig. 2 The bamboo-joint-like

appearance in the gastric cardiac

region of a patient with Crohn’s

disease. These lesions are

characterized by swollen

longitudinal folds traversed by

erosive fissures or linear furrows

(a white light imaging a; an

indigo carmine

chromoendoscopic imaging, b)

Fig. 3 Gastric erosion in the

antropyloric region (a, b) of a

patient with Crohn’s disease.

Erosion was observed in the

antropyloric region (a), and

indigo carmine

chromoendoscopy revealed

irregularly shaped erosions (b)
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while Laufer et al. reported that the observation of multiple

superficial gastric erosions on double contrast radiography

of the stomach was a characteristic finding in the early

stage of CD [30]. Subsequently, most reports on gastric

lesions in CD patients have focused on erosive lesions in

the antropyloric region, the frequency of which was

reported to be 24–73% by 1990 [8, 31, 32]. In CD patients,

erosion is frequently observed in the antropyloric region;

the characteristics of the erosion include flat reddening,

verrucous gastritis and aphthoid erosion—the morphologic

features of which include circular and irregularly shaped

longitudinally aligned areas of erosion. However, it is often

difficult to distinguish erosive gastritis with CD from ero-

sive gastritis without CD. The combined frequency of

gastric body lesions is reported to be 34–45%. The gastric

lesions included mucosal edema, mucosal redness and

granular mucosa [11, 15], and the ‘gastric lesions’ were

thought to contain non-specific findings related to gastritis.

Thus, the sensitivity of these findings is thought to be low

in CD patients. In 1997, we reported for the first time that

the bamboo-joint-like appearance was found in CD patients

[33]. These lesions are characterized by swollen longitu-

dinal folds traversed by erosive fissures or linear furrows

and were found in 54% of CD patients. The sites of their

spontaneous appearance include the lesser curvature of the

cardia and the upper body. Although the bamboo-joint-like

appearance can be sufficiently observed by a white light

endoscope, it can be much more clearly observed by indigo

carmine chromoendoscopy (Fig. 4a–d). The bamboo-joint-

like appearance is frequently observed in CD patients.

According to our previous report, the incidence of the

bamboo-joint-like appearance in the stomach was 38.3%

[33]. Hirokawa et al. reported that the finding was observed

in 15 of 23 (65.2%) CD patients [34]. Kuriyama et al.

suggested that the bamboo-joint-like appearance is a

characteristic stomach finding in CD patients. The detec-

tion rate of the bamboo-joint-like appearance was 44% in

CD patients, while it was detected in 5% of ulcerative

colitis patients and 0% of reflux esophagitis patients [35].

We found that the prevalence of granuloma in biopsy

specimens taken from lesions with a bamboo-joint-like

appearance was 45.5% (Table 2) [33]. The bamboo-joint-

like appearance can rarely be detected in patients without

CD (i.e., patients with ulcerative colitis or chronic gastritis)

[35, 36]. Although it is very rare in patients with ulcerative

colitis or non-IBD, the accuracy, sensitivity and specificity

of the bamboo-joint-like appearance in CD patients were

reported to be 67.9, 38.3 and 97.5%, respectively [36].

Thus, based on its high accuracy and specificity, the

bamboo-joint-like appearance has been considered a pos-

sible biomarker for CD. At present, the etiology of the

bamboo-joint-like appearance remains unclear.

The HP infection rate in CD patients was reported to be

low [17, 37–46], Halme et al. reported that the incidence of

HP infection in CD patients was 9.7% and concluded that

CD-associated HP-negative gastritis was relatively com-

mon [46]. The low HP infection rate in CD patients might

be due to the long-term administration of medicines, such

as antibiotics and SASP [17, 40, 41, 45]. In addition, the

mucosal change caused by CD may prevent the establish-

ment of HP [17, 41, 44, 45]. However, these etiologic

hypotheses remain controversial. Pronai et al. compared

the HP infection rate between CD patients and chronic

obstructive pulmonary disease (COPD) patients in two age-

matched control groups to evaluate the prevalence of HP

infection and the influence of antibiotics in these patients.

They found that the prevalence of HP infection was lower

than that in the control group and that the administration of

antibiotics did not affect the HP infection rate [47]. Thus

far, the relationship between CD and HP remains contro-

versial, and further study is needed to analyze the issue.

The detection rate of granuloma in biopsy specimens

obtained from the stomach is reported to be 7–48.7%. The

detection rate showed significant differences in each report

[21, 31, 48]. Hirokawa et al. reported that the prevalence of

granuloma in histologic specimens obtained from lesions

with the bamboo-joint-like appearance in the stomach of

CD patients was 14.3% [34], which was less than the

Fig. 4 The bamboo-joint-like

appearance in Crohn’s disease

can be much more clearly

observed by indigo carmine

chromoendoscopy (white light

imaging a, b; indigo carmine

chromoendoscopy c, d)
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prevalence in our results (45.5%) [33]. We took two

biopsies from the lesion and made 50 serial sections for the

histologic detection of granulomas. The differences in the

methods of evaluation, such as the lesions that were

biopsied and number of biopsies, number of pathological

slices, creation of serial sections and proficiency of the

pathologist [15, 33, 48], may have also been responsible for

the difference.

Although PPIs are administered as an initial treatment

for the gastric lesions of CD [49], the efficacy of PPIs in

the treatment of these lesions remains controversial

[50, 51]. The difference in the therapeutic endpoint, such as

symptomatic improvement or mucosal healing, might be

one of the reasons for this controversy. The possibility of

including the lesions caused by non-IBD should also be

considered. Mesalazine, corticosteroids, 6-mercaptopurine,

azathioprine and anti-TNF a can be administered for the

treatment of CD (Fig. 5a, b). These therapeutic agents are

also effective for treating gastric lesions [49]. However,

some cases showed resistance to these therapeutic agents,

and some cases might require surgery [51]. Gastric lesions

do not always reflect the disease activity. The finding of the

bamboo-joint-like appearance was observed regardless of

whether a patient’s CD was active or in remission. Thus, a

bamboo-joint-like appearance could be a surrogate marker

of CD [52].

Duodenal lesions

Various duodenal lesions are observed in CD patients,

including longitudinal or irregular erosions (Fig. 6a),

ulcers, aphthoid lesions, the notch-like appearance

(Fig. 6b, c) and protruding lesions in the bulb and second

portion of the duodenum. Erosion, ulceration and aphthoid

lesions in the duodenum show similar findings to those in

the stomach, and the lesions in the second portion of the

duodenum show a longitudinal alignment. The notch-like

appearance is caused by erosive fissures that regularly

traverse folds [15]. Protruding lesions are recognized in the

granular mucosa and nodular folds [8]; when they display a

longitudinal arrangement, the lesions are called ‘‘Buddhist

rosary-like protruding lesions’’ (Fig. 6d).

Regarding the frequency of duodenal lesions in CD

patients, Cameron et al. [15] reported that the frequency

was 21%, while Sakuraba et al. [21] reported that the fre-

quency was 31.9% in the duodenal bulb and 18.1% in the

second portion of the duodenum. We reported that the

incidence of the notch-like appearance and erosion and/or

ulcers in the duodenum of CD patients was 9.9 and 32.1%,

respectively. These two findings were observed in 6.2 and

22.2% of non-IBD patients and 1.5 and 4.5% of UC

patients, respectively [36]. Meanwhile, Sakuraba et al.

suggested that the notch-like appearance in the second

Fig. 5 Gastric ulcer in the

lesser curvature of the angle

(a) in a patient with Crohn’s

disease. This lesion was PPI

resistant and improved with

anti—TNFa antibody therapy

(b)
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portion of the duodenum was CD-specific [21]. The fre-

quency of duodenal lesions is relatively high, but minute

lesions, such as the notch-like appearance and erosion,

might be missed by white light endoscopy. Thus, the use of

indigo carmine chromoendoscopy is mandatory for the

detection of minute lesions. The frequency of granuloma in

the duodenum is reported to be 0–49% (Table 2)

[21, 31, 53]. The detection rates of granuloma in the

duodenum and stomach showed significant differences in

the different reports. The reasons for the discrepancy are

assumed to be the same as those for the different detection

rates in the stomach.

There are no specific therapeutic agents for duodenal

lesions. Mesalazine, corticosteroids, 6-mercaptopurine,

azathioprine and PPIs are administered for the treatment of

duodenal lesions in CD patients (the same drugs are

administered for stomach lesions) [54, 55]. Balloon

dilatation is considered to be a therapeutic option for

stenosis of the duodenum. Surgery is required for

intractable cases with severe stenosis and fistula formation.

Recently, anti-TNFa therapy has been reported to be useful

for intractable cases [56–61]. Thus, it is crucial to perform

endoscopic examination even in patients without symp-

toms and to screen for active inflammation in the duode-

num, which enables the early initiation of treatment and

which might allow the patient to avoid surgery.

Conclusion

This review focused on the upper GIT lesions in CD

patients. Recent progress in the use of imaging modali-

ties, including endoscopy, has been helpful for the

diagnosis of CD. However, many CD patients do not

develop typical lesions; thus, some CD patients may be

misdiagnosed and receive inadequate therapy. Some

upper GIT lesions are considered not to be correlated

with disease activity and can therefore even be detected

when a patient is in remission. The bamboo-joint-like

appearance in the gastric cardiac region is an important

finding that can be used to identify high-risk CD patients

based on the findings of esophagogastroduodenoscopy

alone. Thus, it is essential for gastroenterologists to

understand the characteristics of upper GIT lesions.

Further studies are required to understand the diagnostic

significance of upper GIT lesions.
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notch-like appearance in the

second portion of the duodenum

(b, c). Buddhist rosary-like
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