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Background. Crohn’s disease (CD) may involve any part of the gastrointestinal tract. We assessed the prevalence and features of
upper gastrointestinal (UGI) lesions in CD.Methods. This was a retrospective study that included 138 CD patients that underwent
esophagogastroduodenoscopy (EGD). The rate of Crohn’s specific endoscopic lesions in the esophagus, stomach, and duodenum
was assessed, and immunohistochemical analysis was performed. Changes in the UGI lesions were assessed in those who had two
or more EGD. Results. Of 138 patients, 51.3% had Crohn’s specific UGI lesions.The rates of Crohn’s specific lesion in the esophagus,
upper-to-middle stomach, lower stomach, duodenal bulb, and 2nd portion of the duodenum were 6.5%, 47.8%, 24.6%, 31.9%,
and 18.1%, respectively. Granulomas were detected in 6.1%, 25.0%, and 11.4% in the upper-to-middle stomach, lower stomach,
and duodenal bulb, respectively, but none in the esophagus and 2nd portion of the duodenum. Thirty-seven were analyzed for
Helicobacter pylori and 4 were positive (10.8%). Improvements of UGI lesions were seen in 14 out of 49 (28.5%) and were unchanged
in 59.2% and worsened in 12.2%. Conclusions. The prevalence of Crohn’s specific UGI lesions was common in our case series, and
immunohistochemical studies suggested that the majority was unrelated toHelicobacter pylori infection. Worsening of UGI lesions
over the course was rare.

1. Introduction

Crohn’s disease (CD) is a chronic inflammatory bowel disease
(IBD) characterized by periods of remission interrupted by
the episodes of clinical relapse due to recurrent intestinal
inflammation. The immunopathogenesis of CD reflects dys-
regulated interaction among environmental factors, intestinal
flora, and genetic susceptibility factors within the immune
system, which triggers inflammatory activities in the colonic
mucosa [1]. CD typically affects the terminal ileum but
may involve any part of the intestine. The upper gastroin-
testine, that is, esophagus, stomach, and duodenum, may
also be involved [2], but the reported prevalence of upper
gastrointestinal (UGI) lesions in CD has greatly varied due to

the different definition and criteria of UGI lesions adopted in
the studies [3, 4].

UGI lesions of CD include aphthae, erosions, ulcerations,
bamboo joint like lesion, strictures, andnotch like appearance
[4, 5]; however, their prevalence among different regions in
the UGI tract is unclear. While some case series report on the
efficacy of treatment for UGI lesions of CD, their long term
course remains unclear [6].

In the present study we first defined endoscopic UGI
lesions of CD and assessed their prevalence in a cohort of
CD patients. The rates of Helicobacter pylori infection and
granuloma detection were analyzed, and for those who had
multiple esophagogastroduodenoscopy (EGD), the changes
in the UGI lesions were investigated.
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2. Methods

2.1. Participants and EGD. This was a retrospective cohort
study, which aimed to describe the prevalence and features of
UGI lesions in patients with CD who underwent EGD from
January 2001 to January 2006 at Keio University Hospital.
Case files of 138 patients who underwent EGDwere reviewed
for demographics, CD characteristics, comorbidities, and
concomitant CD treatments (duration and dosages). EGD
was performed as routine diagnostic procedure of CD, when
patients had UGI symptoms such as epigastric pain, reflux,
and nausea, or when considered necessary by the physician
based upon patient background.

2.2. Outcomes. The prevalence of endoscopic findings in the
esophagus, stomach, and duodenum was assessed. Lesions
specific to CD were defined as in Figure 1. In the esopha-
gus, aphthae, erosions, ulcers, and strictures that appeared
unrelated to reflux esophagitis were regarded as CD spe-
cific. The stomach was assessed in two lesions, mid-upper
stomach (body-fundus) and lower stomach (antrum), and
aphthae, longitudinal/irregular erosions and ulcers, fistulas,
and bamboo joint like appearance were considered as CD
specific [7]. In the duodenal bulb, longitudinal or irregular
erosions and ulcers, and protruded lesionswere considered as
CD specific. In the 2nd portion of the duodenum, longitudi-
nal/irregular erosions and ulcers, and notch like appearances
were considered as CD specific. Erythema, erosions, and
ulcers that improved with proton pump inhibitor treatment
were excluded. Lesions were considered non-CD related
when relation with Helicobacter pylori or nonsteroidal anti-
inflammatory drugs (NSAIDs) was suspected.

Biopsy samples were read by a single pathologist at the
department of pathology. The prevalence of Helicobacter
pylori was assessed by immunohistochemistry using rabbit
anti-Helicobacter pylori antibody (DAKO, Denmark) with
appropriate positive and negative controls. Biopsies of the
greater curvature of the upper tomid and lower stomachwere
processed separately.

For those who had two or more EGD, the changes in the
UGI lesions were assessed.

2.3. Statistical Methods. For statistical analysis, data were
processed by SAS software (SAS Institute, Cary, NC, USA).
Standard descriptive statistics, such as mean, median, and
standard deviations, were computed for continuous variables.
All 𝑃 values are two-sided and 𝑃 < 0.05 was considered
statistically significant.

3. Results

3.1. Participants. A total of 138 CD patients that underwent
EGD during the study period were identified. The diagnosis
of CD was made by a combination of endoscopic, histologic,
and radiologic studies in all patients using conventional cri-
teria [8]. The characteristics of patients are shown in Table 1.
One hundred and three were males and thirty five were

Table 1: Patient characteristics.

Characteristics (𝑛 = 138)
Sex (male : female) 103 : 35

Age (yr; range) 35.4 (11–74)

Duration of CD (yr) 12.2 ± 7.4

Disease location (ileum : ileocolonic : colonic) 31 : 92 : 15

Anal lesions (𝑛) 45

Use of 5-ASA (𝑛) 121

Use of steroids (𝑛) 28
Use of immunomodulators
(azathioprine/mercaptopurine) (𝑛) 35

Use of infliximab (𝑛) 10

Use of proton pump inhibitors (𝑛) 10

Smoker (𝑛) 19

females, and average age was 35.4 (range 11–74). Indication of
EGD was UGI symptoms such as nausea and epigastric pain
in 35, and in the rest it was done by part of work-up. Forty-
nine patients had two or more EGD at least 6 months apart,
and changes of endoscopic findings were assessed.

3.2. Prevalence of Upper GI Lesions. As shown in Table 2,
the rates of detecting Crohn’s specific lesion by endoscopy
in the esophagus, upper to middle stomach, lower stomach,
duodenal bulb, and 2nd portion of the duodenumwere 6.5%,
47.8%, 24.6%, 31.9%, and 18.1%, respectively. Lesions that were
considered as non-CD related included reflux esophagitis,
hiatal hernia, candida esophagitis, erythema, and erosions
that could be attributed to the use of nonsteroidal anti-
inflammatory drugs based on appearance and histology. We
defined the aphthae, erosions, or ulcers in the esophagus as
Crohn’s disease related when they were located far from the
gastroesophageal junction or were present when there was
no evidence of reflux esophagitis or when histology showed
inflammation consistent with Crohn’s disease. Gastric and
duodenal erosions/ulcers that improved with proton pump
inhibitor treatment were excluded as well. Pictures of CD
related lesions are shown in Figure 2.There was no difference
in regard to age, disease duration, location of disease, and the
presence of perianal lesions among thosewith orwithoutUGI
lesions (data not shown).

3.3. Detection of Granulomas. Noncaseating granulomas
were detected in 15 out of 138 (10.9%) of patients (Table 2).
They were detected in 6.1%, 25.0%, and 11.4% in the upper
to middle stomach, lower stomach, and duodenal bulb,
respectively. Interestingly, no granulomas were detected in
the esophagus and 2nd portion of the duodenum, in our
patient population. This may be due to low detection rate of
CD specific lesions in the esophagus and 2nd portion of the
duodenum as compared to the stomach and bulb. However,
the numbers and locations of biopsies may well affect the
detection rate of granulomas as well.
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Table 2: Frequency of identification of characteristic findings and granulomas.

Location Any findings CD specific findings Granuloma detection
Esophagus 19 (13.8) 9 (6.5) 0/9 (0.0)
Stomach: upper to mid 71 (51.4) 66 (47.8) 4/66 (6.1)
Stomach: lower 83 (60.1) 24 (24.6) 6/24 (25.0)
Duodenum: bulb 58 (42.0) 44 (31.9) 5/44 (11.4)
Duodenum: 2nd portion 26 (18.8) 25 (18.1) 0/25 (0.0)
Total (𝑛 = 138) 104 (75.4) 70 (51.3) 15/138 (10.9)
( ): %.

Esophagus

Stomach
Upper

Middle

Lower

Duodenum
Bulb

2nd
portion

Esophagus
∙ Aphthae
∙ Erosions
∙ Ulcers

Stomach: upper and middle
∙ Aphthae
∙ Longitudinal/irregular erosions and ulcers
∙ Bamboo joint appearances 

Stomach: lower
∙ Aphthae
∙ Longitudinal/irregular erosions and ulcers

Duodenum: bulb
∙ Longitudinal/irregular erosions and ulcers
∙ Protruded lesions

Duodenum: second portion
∙ Longitudinal/irregular erosions and ulcers
∙ Notch like appearances

non-CD related when relation with 
reflux esophagitis was suspected. 

considered non-CD related when relation 
with H. pylori or NSAIDs was suspected. 

CD related irrespective of location.

∗Esophagus: lesions were considered

∗Stomach and duodenum: lesions were

∗Fistula and stricture were considered

Figure 1: Definition of UGI lesions specific to CD.

3.4. Helicobacter pylori Infection. Thirty-seven patients were
analyzed for Helicobacter pylori infection by immunohisto-
chemistry. Four out of thirty-seven (10.8%) were positive
for Helicobacter pylori, which was comparable to previous
reports.

3.5. Changes in the UGI Lesions. The clinical changes in the
UGI lesions were assessed in those who had two or more
EGD. Forty-nine patientsmet this criterion.The average time
to the second EGD was 16.4 months (range of 6–32 months).
Improvements of UGI lesions were seen in 14 out of 49
(28.5%) but were unchanged in 29 (59.2%) and worsened in 6
(12.2%). Of the 14 who had improvement of the UGI lesions,
six were attributed to the use ofmesalamine or immunomod-
ulator (Figure 3), and in the rest the lesions saw improvement
without the addition of specific CD treatment or the patient
received multiple medications. Of the 6 that experienced

worsening of the lesions, two required gastrojejunal bypass
surgery due to a severe stricture of the duodenum. In many
occasions the patient received multiple medications and
response to specific treatment could not be analyzed. Overall,
it can be interpreted that UGI lesions remain rather stable
during the time course, and complications are quite rare as
compared to ileal or colonic disease.

4. Discussion

In the present study we have shown that more than half
of the CD patients that underwent EGD had macroscopic
UGI lesions that appeared to be specific to CD. Infection
with Helicobacter pylori was rare, whereas the detection of
granuloma was relatively common. Worsening of the UGI
lesions was rare and in themajority of patients they remained
unchanged.
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Figure 2: Endoscopic findings of UGI lesions specific to CD. (a) Esophagus, (b) upper to mid stomach, (c) lower stomach, (d) duodenal bulb,
and (e) 2nd portion of duodenum.

CDmainly affects the ileum and colon, but more recently
UGI involvement has gained attention [1, 9, 10].The reported
rate of UGI lesions in CD varies from 1% to about 80%.
The difference in the rate of UGI involvement is more likely
due to the different criteria that were adopted among the
studies. Some studies used histology whereas some studies
used macroscopic criteria, like we did. The difference in the
age of the patient populationmay also affect the outcome [11].
However, we presume that the adopted criterion is the largest

factor affecting the rate of UGI lesions, rather than age, ethnic
background, or other factors.

The proportion of patients positive forHelicobacter pylori
infection was low in our population, which is similar to the
previous studies [5]. This has been attributed to the frequent
antibiotic use in patients with CD. Another possibility is
that patients with Crohn’s disease have less incidence of
various infections referred to as the hygiene hypothesis. The
frequency of identification of granulomas in our study was
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Figure 3: Changes in the endoscopic findings during the clinical course. (a) Improvement of duodenal bulb lesionwithmesalamine treatment.
(b) Improvement of antral erosion/ulceration with mercaptopurine treatment.

similar to the previous studies [5, 12]. We assume that a
similar pathogenic process as in the ileum and colon is taking
place in the UGI lesions of CD patients. In the present
study, we assessed the rate of granuloma detection, instead
of focally enhanced gastritis or the severity of gastritis [4].
The clinical significance of focally enhanced gastritis in CD
varies between researchers [13], and, thus, we analyzed the
frequency of granulomas as we thought that they serve as a
better histologic marker in CD. The detection of granulomas
may vary largely depending on the location and numbers of
biopsies and specimen analyzed; however, our results were
similar to the ones previously reported.

We also analyzed the clinical changes in the UGI lesions
for those patients that underwent two or more EGD. We
showed that only 12.2% saw worsening of the UGI lesions
and among them only 2 required surgical intervention. It was
suggested that UGI lesions remain relatively stable during the
disease course of CD; however, as not all patients had a repeat
EGD, the precise rates cannot be drawn from our study.

Some studies have suggested that the findings on EGD
can be used to discriminate between CD and ulcerative colitis
[14].We did not have a control group, such as healthy controls
or patients with ulcerative colitis, in our study; however,
since granulomas can often be identified, we suggest that
EGD and UGI findings are informative tools in the diagnosis
of IBD. However, the utility and necessity of EGD in the
diagnosis of IBD, especially CD, need to be validated in larger
prospective studies. EGD has been more utilized in pediatric
IBD population, but only a minor fraction of our patients
had a pediatric onset and we could not compare the results
between the pediatric and adult onset patients.

The shortcomings of our study are that we only analyzed
data of those patients who underwent EGD in a retrospective
fashion, Helicobacter pylori was analyzed in only one third
of patients, and histological assessment was limited to gran-
uloma detection. Our patient population may not represent
the general CD population as the indication for EGD was
not consistent (i.e., UGI symptoms or part of work-up).
Immunohistochemistry of Helicobacter pylori was done only
when there were lesions suspicious for Helicobacter pylori
involvement, whichmay also not represent the true incidence
in the general CD population. We did not include other
histological assessments, such as focally enhanced gastritis,
as there remains controversy whether they are specific to CD.

In conclusion, we have shown that UGI lesions are
common among CD patients based upon our endoscopic
criteria but often remain stable during the disease course.The
detection of granuloma was relatively common in the UGI,
suggesting that a similar disease process as in the ileum/colon
is taking place in the UGI.

Abbreviations

CD: Crohn’s disease
IBD: Inflammatory bowel disease
UGI: Upper gastrointestinal.

Conflict of Interests

All authors declare that there is no conflict of interests. This
study was not supported by any pharmaceutical industry.

Authors’ Contribution

Atsushi Sakuraba is responsible for concept of study, analysis
of data, and writing of manuscript. Yasushi Iwao is responsi-
ble for concept of study, analysis of data, and approval of final
draft. Katsuyoshi Matsuoka, Makoto Naganuma, Haruhiko
Ogata, and Takanori Kanai are responsible for analysis of data
and approval of final draft. Toshifumi Hibi is responsible for
concept of study and approval of final draft.

References

[1] C. Mottet, P. Juillerat, V. Pittet et al., “Upper gastrointestinal
Crohn’s disease,” Digestion, vol. 76, no. 2, pp. 136–140, 2008.

[2] G. Oberhuber, M. Hirsch, and M. Stolte, “High incidence of
upper gastrointestinal tract involvement in Crohn’s disease,”
Virchows Archiv, vol. 432, no. 1, pp. 49–52, 1998.

[3] R.M.Gore andG.G.Ghahremani, “Crohn’s disease of the upper
gastrointestinal tract,” Critical Reviews in Diagnostic Imaging,
vol. 25, no. 3, pp. 305–331, 1986.

[4] M. L. Annunziata, R. Caviglia, L. G. Papparella, and M.
Cicala, “Upper gastrointestinal involvement of Crohn’s disease:
a prospective study on the role of upper endoscopy in the
diagnostic work-up,”Digestive Diseases and Sciences, vol. 57, pp.
1618–1623, 2012.



6 BioMed Research International

[5] M. Matsumura, T. Matsui, S. Hatakeyama et al., “Prevalence of
Helicobacter pylori infection and correlation between severity
of upper gastrointestinal lesions and H. pylori infection in
Japanese patients with Crohn’s disease,” Journal of Gastroen-
terology, vol. 36, no. 11, pp. 740–747, 2001.

[6] J. A. Pajares, L. Hernández, P. Menchén, and L. Menchén,
“Duodenopancreatic fistula complicating upper gastrointesti-
nal crohn’s disease: succesful treatment with infliximab,” Amer-
ican Journal of Gastroenterology, vol. 104, no. 7, pp. 1863–1864,
2009.

[7] K. Yokota, Y. Saito, K. Einami et al., “A bamboo joint-like
appearance of the gastric body and cardia: possible association
with Crohn’s disease,” Gastrointestinal Endoscopy, vol. 46, no. 3,
pp. 268–272, 1997.

[8] D. K. Podolsky, “Inflammatory bowel disease,” New England
Journal of Medicine, vol. 347, no. 6, pp. 417–429, 2002.

[9] W. El-Matary, “Upper gastrointestinal involvement in pediatric
Crohn’s disease,” Gastroenterology, vol. 136, no. 7, pp. 2408–
2409, 2009.

[10] D. K. L. Chow, J. J. Y. Sung, J. C. Y. Wu, K. K. F. Tsoi, R.
W. L. Leong, and F. K. L. Chan, “Upper gastrointestinal tract
phenotype of Crohn’s disease is associated with early surgery
and further hospitalization,” Inflammatory Bowel Diseases, vol.
15, no. 4, pp. 551–557, 2009.

[11] J. M. Tobin, B. Sinha, P. Ramani, A. R. H. Saleh, and M. S.
Murphy, “Upper gastrointestinal mucosal disease in pediatric
Crohn disease and ulcerative colitis: a blinded, controlled
study,” Journal of Pediatric Gastroenterology and Nutrition, vol.
32, no. 4, pp. 443–448, 2001.

[12] E. Schmidt-Sommerfeld, B. S. Kirschner, and J. K. Stephens,
“Endoscopic and histologic findings in the upper gastrointesti-
nal tract of children with Crohn’s disease,” Journal of Pediatric
Gastroenterology and Nutrition, vol. 11, no. 4, pp. 448–454, 1990.

[13] W. Xin and J. K. Greenson, “The clinical significance of focally
enhanced gastritis,”American Journal of Surgical Pathology, vol.
28, no. 10, pp. 1347–1351, 2004.

[14] A. M. C. Witte, R. A. Veenendaal, R. A. Van Hogezand, H. W.
Verspaget, andC. B.H.W. Lamers, “Crohn’s disease of the upper
gastrointestinal tract: the value of endoscopic examination,”
Scandinavian Journal of Gastroenterology, Supplement, vol. 33,
no. 225, pp. 100–105, 1998.



Submit your manuscripts at
http://www.hindawi.com

Stem Cells
International

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

MEDIATORS
INFLAMMATION

of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Behavioural 
Neurology

Endocrinology
International Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Disease Markers

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

BioMed 
Research International

Oncology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Oxidative Medicine and 
Cellular Longevity

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

PPAR Research

The Scientific 
World Journal
Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2014

Immunology Research
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Journal of

Obesity
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

 Computational and  
Mathematical Methods 
in Medicine

Ophthalmology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Diabetes Research
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Research and Treatment
AIDS

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Gastroenterology 
Research and Practice

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Parkinson’s 
Disease

Evidence-Based 
Complementary and 
Alternative Medicine

Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com


