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Abstract
Aim: Findings compatible with duodenitis are not rare in patients who have undergone endoscopy. Although the final histopathological
diagnoses in most of these cases are chronic primary non-specific duodenitis, less commonly, there are also diseases that cause
secondary duodenitis, too. We aimed to examine the causes of secondary duodenitis in our patients in detail.
Methods: Upper gastrointestinal endoscopic procedures of 3.776 adult patients performed for various reasons in our endoscopy unit
(Istanbul Yeni Yuzyıl University, Medical Faculty, Gaziosmanpasa Hospital, Department of Gastroenterology) between 2017 and 2021
were reviewed retrospectively by scanning the hospital automation system. The demographic, clinical, endoscopic, and histopathological
features of the patients who underwent endoscopic biopsies with a prediagnosis of duodenitis were examined.
Results: Biopsies with a pre-diagnosis of duodenitis were performed on 231 (6.12%) of 3776 adult patients during the endoscopic
procedures. The mean age of the patients was 42.03 years (18-89 years); 42.4% were males and 57.6% were female. The most common
symptoms/signs of the patients were dyspepsia (45%), chronic diarrhea (38%), and iron deficiency anemia (34%), respectively. The two
main histological diagnoses were primary non-specific duodenitis (58.44%) and celiac disease (29.87%). In the remaining cases, various
causes of secondary duodenitis such as graft versus host disease, eosinophilic duodenitis, Brunner’s gland adenoma, polyps, giardiasis,
Crohn’s disease, cytomegalovirus duodenitis, and amyloidosis were detected.
Conclusion: Although the most common etiology of duodenitis we encountered in our study was primary non-specific duodenitis, a
considerable number, and variety of other etiologies of secondary duodenitis were also detected. Among many causes of secondary
duodenitis, celiac disease should be kept in mind especially in female patients with younger age, presenting with dyspepsia.
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Introduction
Duodenitis occurs as a result of epithelial damage
and inflammation of the duodenal mucosa. The
pathognomonic diagnosis of duodenitis is achieved
through histopathological examination of biopsies
obtained from abnormal appearing duodenal mucosa
samples composed of uniform, multifocal, superficial
duodenal erosions, mucosal edema, and hyperemia,
during endoscopic examination. Duodenitis is divided
into acute and chronic in terms of clinical course. Chronic
duodenitis is divided into primary (non-specific duodenitis:

NSD) and secondary (specific) duodenitis. Histological
findings with duodenal mucosal damage as a result of
prolonged exposure to increased gastric secretion are also
called peptic duodenitis or chronic NSD. Duodenitis may
also occur secondary to increased acid secretion, increased
bile reflux, viral, bacterial, fungal, and parasitic infections,
chemical agents, radiation, drugs i.e. non-steroidal antiinflammatory drugs, alcohol, allergens, and autoimmune
diseases (1-3).
In some studies, it was stated that gastric pathologies
caused by H. pylori may induce NSD. In another study, it
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Endoscopic and Histopathologic Procedure
UGE examinations were performed with a Fujinon EG
590 WR video gastroscopy device (Japan) and forcepsguided biopsy. For histological examination, biopsy
specimens fixed with 10% formalin were obtained after
routine tissue processing. Serial sections of 4 µm were
prepared from the specimens embedded in paraffin
blocks. Hematoxylin & Eosin stain was used for histological
examination of the deparaffinized tissue sections. AntiCD3 immunohistochemical antibody was applied to biopsy
materials to detect intraepithelial lymphocytosis, (DAKO,
Clone F.7.38, USA). In histopathological evaluation,
biopsies were evaluated mainly in terms of intraepithelial
lymphocytosis (>40 lymphocytes per 100 enterocytes),
crypt hyperplasia, and villous atrophy and divided into 5
different categories according to the classification defined
by Marsh and modified by Oberhuber (Modified Marsh
Classification) (10).
Statistical Analysis
The research data were worked up into Excel sheets.
Statistical Package for the Social Sciences Version 23.0
(SPSS 23.0 Chicago, USA) for Windows was used for
statistical analysis. The defining statistics are presented
as numbers and percentages for categorical variables,
and a mean, standard deviation (SD), and median are
included for numeric variables. The categorized groups
were compared using the chi-square test. A statistical
significance level of alpha was accepted as p<0.05.

was reported that intestinal metaplasia may contribute to
NSD. In another study, the authors stated that duodenal
ulcer disease may be one of the clinical stages of NSD
(4-7). Non-peptic secondary duodenitis occurs in the
younger age group with distal duodenal involvement
as panduodenitis or postbulbitis (8,9). There are many
different local or systemic causes of secondary duodenitis
such as inflammatory bowel diseases (IBD), celiac disease
(CD; gluten enteropathy), eosinophilic gastroenteritis,
acute and chronic infections [tuberculosis, giardiasis,
cytomegalovirus (CMV), HSV, HIV, candidiasis etc],
vasculitis (Behcet’s disease, Henoch-Schönlein purpura
etc) and autoimmune diseases. Among these, CD is the
most common cause of secondary duodenitis.
We investigated the histopathological diagnoses of
the biopsies taken from abnormal mucosal areas in the
second part of the duodenum, which were endoscopically
diagnosed as duodenitis, with giving more emphasis on
secondary nonspecific causes of duodenitis.
In clinical practice, NSD and CD come to mind when
endoscopic duodenitis is mentioned. However, there
are many secondary causes of duodenitis other than
CD. We found that few studies have been conducted on
secondary causes of duodenitis in the literature. Therefore,
in the present study, we aimed to investigate the causes of
secondary duodenitis in our clinic.

Methods

Results

Study Design

UGE procedures performed on 3.776 adult patients
in the gastroenterology endoscopy unit of our hospital
between 2017 and 2021 were retrospectively screened.
In 231 of these procedures (6.12%), biopsies were
taken from the duodenum via forceps with a preliminary
diagnosis of duodenitis.
The mean age of the patients was 42.03 years (1889 years). Ninety-eight (42.4%) patients were male, one
hundred thirty-three (57.6%) patients were female (Table
1).
The most common symptoms/findings in the preendoscopic evaluation of patients were dyspepsia
(45.02%), chronic diarrhea (38.10%), and iron deficiency
anemia (34.20%) respectively (Table 1).
According to the histopathological results of biopsies
(primary and secondary) with duodenitis in our study, the
two most common diagnoses were NSD and CD. NSD
was detected in 135 (58.44%) patients. The second most
common cause of duodenitis was CD, which was seen in
69 (29.87%) patients and was the most common cause of
secondary duodenitis. All histopathological diagnoses are
summarized in Figure 1.

The present study was approved by the Istanbul
Yeni Yuzyil University of Medicinal Ethics Committee
(number; 13.08.2020/031) and conducted between from
September 2017 to February 2021 in accordance with the
Declaration of Helsinki. A consent form was filled out by
all participants.
We investigated upper gastrointestinal endoscopic
(UGE) procedures of 3.776 adult patients performed for
various reasons in the endoscopy unit of a tertiary referral
center (Istanbul Yeni Yuzyil University, Medical Faculty,
Gaziosmanpasa Hospital, Department of Gastroenterology)
between 2017 and 2021 were retrospectively screened.
The demographic data, main complaints, UGE findings,
and histopathological diagnoses were obtained from the
hospital automation system.
The patients that had biopsies taken from the second
part of the duodenum with a pre-diagnosis of duodenitis
were included. Lesions in the duodenal bulbus and
stomach such as ulcer, erosion, gastritis, bulbitis were
excluded and only the lesions localized in the second part
of the duodenum were examined.
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that especially in the diagnosis of iron deficiency anemia,
duodenal biopsies taken from non-lesional normal mucosa
can be useful in reaching a diagnosis, even to a small extent
(12-15). We examined the results of biopsies taken from
mucosal areas that had abnormal endoscopic findings and
reported as duodenitis. Most of the patients who had the
endoscopical pre-diagnosis of duodenitis and underwent
duodenal biopsy had a history of malabsorption, diarrhea,
and anemia (16). The most common symptoms/findings
in our patients who underwent biopsy with the prediagnosis of duodenitis were dyspepsia, anemia, and
chronic diarrhea (Table 1). It was confirmed that 58.44%
of the duodenal mucosal anomalies that were reported
as duodenitis were histopathologically NSD (Figure 1).

Table 1. Demographic characteristics of patients and endoscopic
procedure indications

Age (years)

Gender (n, %)

Endoscopic
procedure
indications
(complaints and
findings) (n, %)

All patients (mean ± SD)

42.03±13.9 (18-89)

Male (mean ± SD)

41.14±11.8 (19-82)

Female (mean ± SD)

42.89±15.7 (18-89)

Male

98 (42.4%)

Female

133 (57.6%)

Dyspepsia

104 (45.02%)

Chronic diarrhea

88 (38.10%)

Iron deficiency anemia

79 (34.20%)

Vitamin B12 deficiency

44 (19.05%)

Abnormal weight loss

42 (18.18%)

Gastrointestinal bleeding

24 (10.39%)

SD: Standard deviation

Figure 1. Histopathological results of endoscopic biopsies with
a preliminary diagnosis of duodenitis (primary: Non-specific
duodenitis, secondary: Other diseases) (n, %)

The mean age of 69 patients whose histopathological
results were compatible with CD was 29.66 years (1856). The female/male ratio of those patients was 2.83.
According to the modified MARSH classification, 8 (11.6%)
patients were Marsh I, 19 (27.5%) patients Marsh IIIa, 32
(46.4%) patients Marsh IIIb, 10 (14.5%) patients Marsh
IIIc.

Figure 2. Non-specific duodenitis: Moderate villous blunting
and mildly increased lymphocytic inflammatory cell invasion and
congestion in lamina propria (H&E, 200X)
H&E: Hematoxylin and Eosin

Discussion
Chronic duodenitis occurs with long-term epithelial
damage and inflammation of the duodenal mucosa and
is diagnosed endoscopically and histopathologically. In
duodenal biopsies taken with UGE examinations, many
different diagnoses can be revealed under the title of
chronic secondary duodenitis (1,2,11). Various systemic
and gastrointestinal system (GIS) diseases are localized
in the small intestine and these diagnoses are reached
by endoscopic biopsies. However, although taking
biopsies from normal mucosal areas is not recommended
according to some study results, there are studies showing
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Figure 3. Celiac Disease: a-Complete villous atrophy in a
duodenal biopsy of a patient with Celiac Disease (red arrows),
(H&E, 200 X). b- Intraepithelial lymphocytosis highlighted with
anti-CD3 immunohistochemistry (black arrowheads), (anti-CD3
immunohistochemical antibody, 200X)
H&E: Hematoxylin and Eosin
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other gluten-like cereal proteins in cereals such as barley,
rye, and oats (20-26). Endoscopic findings suggestive of
CD include disappearance or decrease in the number
of duodenal plicae, combing findings, nodular mucosal
appearance with the mosaic pattern but the sensitivity
and specificity of these endoscopic findings vary between
59-94% and 92-100%, respectively. Similar endoscopic
findings can also be seen in giardiasis, autoimmune
enteropathy, and HIV infection, so histopathology
remains the gold standard in diagnosing CD. In order to
make an accurate histopathological diagnosis of chronic
duodenitis, the pathologists should evaluate certain
histopathological criteria such as villus to crypt ratio,
crypt hyperplasia, damaged/flattened enterocytes, the
number of intraepithelial lymphocytes, and ruling out the
presence of microorganisms such as Giardia and CMV
(27,28). When the endoscopic reports were examined,
the number of cases in which the gastroenterologist
specified CD as the second preliminary diagnosis besides
duodenitis was 63, and in this context, the rate of
predicting CD by the endoscopist was 91.3%. This rate
is somewhat higher than that of in similar studies in the
literature (16). Modified MARSH classification is used in
histopathological diagnosis. If there is a clinical suspicion,
even if the endoscopist sees a normal-appearing mucosa
in the duodenum, taking multiple biopsies from many
areas is recommended (14,29-32).
Aside from these two predominant etiologies (NSD
and CD), many secondary chronic duodenitis causes
such as graft versus host disease (GvHD), Crohn’s
disease, giardiasis, eosinophilic duodenitis, and CMV
duodenitis were also detected (Figure 1). In a study
conducted by Han et al. (8) in which 6334 patients’
UGE were examined; 475 cases of duodenitis were
detected. Twenty-one (4.4%) patients were diagnosed
with secondary duodenitis, histopathologically. The most
common diagnoses of secondary duodenitis were IBD in 7
patients, CMV duodenitis in 3 patients. These two major
etiologies were followed by Behcet’s disease in 2 patients,
radiation-induced duodenitis, Henoch-Schönlein purpura,
candidiasis, tuberculous enteritis, eosinophilic enteritis,
and parasitic infestation respectively (8).
GvHD is a disease that often involves the skin, liver, and
GIS, presenting with organ dysfunction due to a severe
immunological reaction caused by T-lymphocytes passing
from the donor to the recipient patient (33,34). The
risk of developing chronic GvHD within two years after
allogeneic bone marrow transplantation is 50-60%. The
diagnosis of GvHD is made by endoscopic examination
and the histopathological interpretation of the endoscopic
mucosal biopsies (35,36). In the hematology clinic of our
hospital, bone marrow transplantations are frequently

Figure 4. Graft versus host disease (GvHD): a- Apoptotic
changes in colonic crypt epithelium, (red arrows, H&E, 400X).
b-Prominent crypt denudation and apoptotic crypt abscess,
(black arrowheads), (H&E, 200X)
H&E: Hematoxylin and Eosin

Figure 5. Cytomegalovirus (CMV): a-Nucleomegaly and
basophilic intranuclear inclusions in vascular endothelial cells,
(red arrows), (H&E, 1000X). b- Positive reaction with anti-CMV
immunohistochemical antibody, (black arrowheads), (anti-CMV
antibody, 400X)
H&E: Hematoxylin and Eosin

Several microscopic images of duodenitis cases belonging
to our patients are shown in Figures 1-5.
The most common secondary histopathological
duodenitis etiology was CD, which is a global disease. The
prevalence of CD in the general population is about 0.5
% to 1%. According to the histopathological results of
our patients who underwent biopsies with a preliminary
diagnosis of duodenitis, CD was the most common
secondary cause of duodenitis with 29.87% and was the
second most common cause in all cases with duodenitis
(primary and secondary) (Figure 1). The incidence of
CD may be partially related to better recognition of the
disease, more testing opportunities, and an increase in
immune-mediated diseases (17,18). It has been reported
that the prevalence of CD has increased approximately
4 times in the last 3 decades. When the literature is
examined, it is stated that CD can be diagnosed at a
younger age thanks to the advanced endoscopic and
clinical facilities but many cases have been reported in
advanced ages and most of the patients were female. A
striking result from our study was that for CD, younger
mean age and female gender were predominant (19). In
CD, in many patients, the first complaint in presentation
is dyspepsia. It is an immune-mediated enteropathy that
develops in genetically susceptible individuals. In CD, the
antibodies are formed mainly against gluten in wheat and
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performed and 3.46% of our biopsies with a pre-diagnosis
of duodenitis were diagnosed as GvHD (Figure 4). The
average age of our patients was 32 years, and the female/
male ratio was 1.66.
Eosinophilic gastroenteritis (EG) is a disease whose
pathogenesis is not fully understood, involving genetic and
environmental factors, and is associated with allergy and
food hypersensitivity. Eosinophilic duodenitis and gastritis
are characterized by persistent symptoms and elevated
eosinophil leucocytes in the GIS (37). In a study conducted
with 220 cases diagnosed with EG, gastric involvement
was the most common (43%). Duodenal involvement was
reported at a rate of 31%. In the present study, EG was
determined to be the fourth most common secondary
duodenitis etiology with a ratio of 1.72% (38-40).
Brunner’s gland adenoma is a rare benign duodenal
neoplasia that occurs as a result of hyperplasia of exocrine
glands in the proximal duodenal mucosa. It constitutes
10.6% of benign tumors of the duodenum and is usually
asymptomatic (41,42). In the present study, it was
detected at a rate of 1.72%.
In the present study, 2 female patients with 22 and
35 years of age were diagnosed with Crohn’s disease
by duodenal biopsy. Although duodenal involvement
is common in IBD compared to the general population,
the low rate of H. pylori infection in these patients is
remarkable. Granulomatous inflammation is rarely seen
in Crohn’s patients with duodenal involvement, and
the patients are generally asymptomatic. Therefore, the
diagnosis might be challenging. Crohn’s disease should be
kept in mind in patients with H. pylori negative duodenitis
(8,43,44).
CMV causes reinfection by reactivation, especially
in immunocompromised hosts, which becomes latent
after the primary infection. CMV often involves the GIS.
Colonic involvement is the most common. Duodenal
involvement is rare. Demonstrating inclusions specific to
CMV histopathologically is the gold standard in diagnosis.
Performing immunohistochemical staining on tissue
samples aids in diagnosis. In our case, we both demonstrated
the inclusion bodies and immunohistochemical reaction in
detecting CMV duodenitis (Figure 5) (45,46).
Polypoid lesions in the duodenum are rare. Hyperplastic
polyps are more common in the duodenum, with a
prevalence of ≤0.5%. Tubular adenomas are also extremely
rare in the duodenum. In a study investigating 25.000 EGD
procedures, the incidence of duodenal adenomas was
found to be 0.4% (47). In another study, the incidence of
duodenal adenomas was demonstrated to be 0.03% (48).
Sometimes endoscopic polypoid appearing lesions do not
represent actual polyps. In a study investigating 19560
endoscopic procedures, 5 duodenal polypoid lesions were
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detected, all located in the second part of the duodenum,
and histopathologically reported as NSD (49,50). In our
study, 3 hyperplastic polyps and 1 tubular adenoma
without high-grade dysplasia were detected.
Giardia duodenalis (lamblia, intestinalis) is an acute
and chronic protozoal infection. It can cause sporadic or
epidemic diarrhea, usually in children and young adults who
travel internationally and who are immunocompromised. In
the chronic form, vitamin, protein, and energy malnutrition
can be seen due to malabsorption. The diagnosis of the
disease can easily be made by the detection of cysts or
trophozoites in the stool. The presence of protozoa in
the duodenal aspirate or biopsy also leads to a definitive
diagnosis (51). In the present study, we detected Giardia
infection in two patients.
Congenital remnants of the gastric mucosa can be
seen in any part of the gastrointestinal tract (esophagus,
duodenum, ileum, such as Meckel’s diverticulum). This
condition is called heterotopic gastric mucosa (HGM).
It is usually asymptomatic and diagnosed incidentally.
In one study, duodenal HGM was reported in 8.9% of
28.210 patients who underwent endoscopic procedure.
In another study, the incidence of HGM was found to be
0.43%. HGM should be histologically differentiated from
gastric metaplasias since the latter is an acquired disease
that presents following duodenal ulcer and duodenitis. In
gastric metaplasia, an incomplete form of gastric tissue is
observed in the duodenum which is composed of either
foveolar epithelium or pyloric glands only (52,53).
GIS involvement in systemic amyloidosis is frequent.
It can involve all parts of the GIS. In autopsy studies, the
amyloid accumulation rate in the GIS is 70-100%. In a
study conducted in our country, amyloid deposits were
also found in the duodenum in all 14 patients diagnosed
with amyloidosis in the kidney (54,55). In the present
study, amyloid accumulation was demonstrated by Congo
red stain in the duodenal biopsy of one patient with the
Familial Mediterranean Fever that presented with signs of
chronic diarrhea and malabsorption.
Study Limitations
The number of patients who underwent duodenal
biopsy in our study was relatively small and our study
was retrospective. We think that these situations create
limitations for our study. In the future, multicenter and
prospective studies conducted with a larger number of
patients will yield more valuable results.
However, in a substantial number of our patients,
we identified rare causes of secondary duodenitis. The
rare causes of secondary duodenitis are not well known
to clinicians, so our study may contribute in this aspect.
Similarly, we have seen that similar studies have not been
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conducted in the literature recently. For this reason, we
think that the results of our study will contribute to the
literature.
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