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Key points: Based on findings in functional dyspepsia
patients it has been hypothesized that patients with
idiopathic gastroparesis could also have increased
duodenal eosinophil counts.

Duodenal eosinophils are not increased in idiopathic
gastroparesis patients compared to gastroparesis
of diabetic etiology and control patients with normal
gastric emptying.

This separates the entities of functional dyspepsia
and gastroparesis as far as proposing a spectrum
linking functional dyspepsia to idiopathic gastropare-
sis and hence treatment options would be different
for the two entities.
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Gastroparesis: Is there a role?

Abstract

Gastroparesis (GP) is a disorder that affects the motility of the stomach resulting in delayed gastric
emptying (GE) without mechanical obstruction and has accompanying symptoms that include nausea,
vomiting, early satiety, bloating, and epigastric pain. It was reported that increased eosinophils were
identified in the first part of the duodenum in a subset of patients with the entity of functional dyspepsia
(FD) and the main symptom of early satiety. It is recognized that approximately 40% of FD patients may
also have delayed gastric emptying, termed Idiopathic GP (ID-GP). Therefore, to investigate the hypothesis
that duodenal eosinophilia may be present in patients diagnosed with ID-GP we investigated whether
there is any evidence of increased numbers of duodenal eosinophils in patients with the diagnosis of ID-
GP as compared to diabetic GP (DM-GP) patients and controls who had a normal GE.

Methods: Endoscopic biopsies were obtained from the first part of the duodenum in 15 ID-GP and
15 DM-GP patients, all symptomatic and with documented GP based on scintigraphic evidence of >10%
retention of a radiolabeled meal at 4 hours. In addition, we studied 18 patients with a normal gastric
emptying undergoing endoscopy for miscellaneous indications. None of the GP and controls had any
organic Gl abnormality. The biopsies were stained with H&E and the eosinophils in intact duodenal villi
were counted and averaged in 5 high power fields (HPF) by 2 independent experts who were blind to the
clinical diagnosis.

Results: None of the ID-GP, DM-GP and control patients had any duodenal inflammation or
pathological features of celiac disease. No gastric pathology was detected and the gastric biopsies were
negative for H. Pylori. No significant differences were observed in duodenal eosinophil counts among the
3 groups- specifically the mean number of eosinophils in the first part of duodenum of control patients
was 8.8/HPF (SD 3.9), while this was 11.7/HPF (SD 9.9) in DM-GP and 10.8/HPF (SD 7.3) in ID-GP.

Conclusion: Duodenal eosinophils are not increased in ID-GP patients, which would indicate that
duodenal eosinophilia does not seem to play a role in the pathophysiology of this disorder nor indicate
that there may be a spectrum linking some functional dyspepsia patients to gastroparesis.

of these patients may actually have gastroparesis which would
be classified as idiopathic gastroparesis (ID-GP) [3-5]. Earlier

Gastroparesis (GP) is characterized by the presence of
chronic and often debilitating upper gastrointestinal (GI)
symptoms in the setting of delayed emptying of the stomach
in the absence of mechanical obstruction [1]. It is a relatively
common GI disorder affecting more than 10 million individuals
in the United States [2]). The major etiologies of GP are
longstanding Type I or II Diabetes Mellitus (DM), idiopathic
GP and post-vagotomy. The pathophysiology of idiopathic
gastroparesis (ID-GP) is not well understood. ID-GP has clinical
overlaps with functional dyspepsia (FD) and since gastric
emptying (GE) is not routinely measured in FD patients, some

studies have reported increased eosinophils in the duodenum of
some FD patients who presented with the dominant symptoms
of both early satiety and post-prandial fullness [6,7]. To
pursue the hypothesis that duodenal eosinophilia could also be
present in GP patients, specifically those with gastroparesis of
idiopathic (ID) etiology, we examined whether the number of
duodenal eosinophils was increased in patients with typical GP
symptoms and ID-GP compared to patients with Diabetic (DM)
GP and patients undergoing upper gastrointestinal endoscopy
for non-gastroparetic indications and who had a normal

gastric emptying.
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Methods

Biopsies were obtained during upper gastrointestinal (GI)
endoscopy from the first part of the duodenum in symptomatic
GP patients: 15 of ID etiology, 15 with DM-GP, all based on
abnormal GE scintigraphy, as well as in 18 patients without
GP (control group) who underwent upper endoscopy for
symptoms not related to gastroparesis, e.g., iron deficiency
anemia, persistent gastroesophageal reflux symptoms, occult
gastrointestinal bleeding, surveillance for malignancy and
dysphagia/odynophagia.

Symptomatic DM-GP and ID-GP patients were diagnosed
based on gastric emptying (GE) scintigraphy. GE scintigraphy
was performed in the morning between 8 and 9 AM in patients
who had fasted overnight. The meal was prepared just before
the test and consumed within 20 minutes. The meal consisted
of a scramble egg substitute (120g Eggbeater, 60kcal), 2 slices
of bread (120kcal), strawberry jam (30 grams, 75 kcal), and
water (120mL). First, 1 mCi of 99Tc- labeled sulfur colloid was
mixed with the egg substitute; then this mixture was cooked
in a microwave oven for 2 min, and stirred during cooking.
For the scintigraphy, anterior & posterior images were taken
within 1 min of the completion of the meal. Subsequent images
were obtained at 60, 120, and 240 min in all patients [8].

Delayed GE was diagnosed if there was > 10% retention of
the isotope labeled meal after 4 hours.

The 18 control patients had normal gastric emptying (<10%
retention at 4 hours). None of the GP or control patients had
any organic GI abnormality. The endoscopic biopsies were
stained with H & E and the eosinophils identified in intact
duodenal villi (Figures 1a,b), were counted by 2 independent
experts who were blinded to the clinical diagnosis. The number
of duodenal eosinophils/high power field (HPF) was calculated
by averaging 5 high power fields in both GP and control
groups. The data are presented as mean plus or minus standard
deviation in addition to the absolute eosinophil numbers for
ID-GP, DM-GP groups and the control patients.

Results

In ID-GP, DM-GP and control subjects, 13/15, 13/15 and 9/18
were female, respectively. Mean age of the ID-GP, DM-GP and
control patients was 51.5 (SD 17.1), 43.2 (SD 12.2), and 48.2 (SD
16.3) years old, respectively. None of the ID-GP, DM-GP and
control patients had any duodenal inflammation or pathological
features of celiac disease by duodenal biopsy. Routine gastric
biopsies were obtained from the antrum and body and were
negative for H. Pylori. There was no statistically significant
difference in the mean number of eosinophils identified from
biopsies in the first part of duodenum of control patients:
8.8/HPF (SD 3.9), as compared to DM-GP 11.7/HPF (SD 9.9)
and ID-GP patients 10.8/HPF (SD 7.3) (Figure 2). Duodenal
eosinophil counts in normal control subjects ranged from 3 to
16 eosinophils/HPF. In 15% of both ID-GP and DM-GP patients
the upper limit of this range was exceeded to similar degrees.
In ID patients, the highest number counted was 40 eosinophils
per high power field (HPF) while in diabetic gastroparesis the
most eosinophils counted was 35 eosinophils/ HPF.

Figure 1a: An image showing the histology of one the endoscopic biopsy stained
with Hematoxylin and Eosin (H & E) from the first part of the duodenum identifying
eosinophils (note the arrows) in intact villi, mean number 12 eosinophils/HPF —

the lower range of normal.

Figure 1b: Another image showing the histology from an endoscopic biopsy stained
with H & E from the first part of the duodenum showing a greater population of
eosinophils (note the arrows) in the upper range of 10-20 in intact villi.

Duodenal Eosinophils (HPF
meantSD

ID-GP DM-GP Control

Figure 2: This Figure summarizes the mean eosinophil numbers per high power
field from duodenal biopsies of intact villi identified in our 2 patient groups: 15
patients with idiopathic gastroparesis (ID-GP), 15 patients with gastroparesis

of diabetic origin (DM-GP); as well as 18 control patients. The mean number of
eosinophils in ID-GP was 10.8/HPF (SD 7.3), compared to 11.7/HPF (SD 9.9) in DM-
GP and 8.8/HPF (SD 3.9) in control patients. These numbers were not significantly
different.

Discussion

Based upon recent research in functional dyspepsia (FD)
patients up to 73% have been identified with increased numbers
of duodenal eosinophils on endoscopic biopsies [7]. This group
of FD patients had predominant symptoms of early satiety and
post-prandial fullness. In that report, there was an increased
mean number of duodenal eosinophils in FD patients (p<0.01)
as compared to controls: 33/HPF as compared to 18.4/HPF in
controls. These “control” numbers of eosinophils were derived
from a previous study in 1001 subjects undergoing upper
gastrointestinal endoscopy and biopsy to assess for pathology
to explain their symptoms. A duodenal eosinophil count of <22
eosinophils/HPF was regarded as the normal value although
counts ranged from 8-55/HPF [7]. These observations about
duodenal eosinophils in FD were confirmed by Walker et al. in
2010, demonstrating that 47% of FD patients with symptoms
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of postprandial distress, most notably with symptoms of early
satiety, also had increased duodenal eosinophils. A further
report by these authors in 2014, also confirmed this association
between increased eosinophils in the duodenum in FD patients
with early satiety where their mean eosinophil count was 49
compared to 8 in their controls [6].

Dyspepsia in the setting of chronic/recurrent discomfort or
pain in the upper abdomen and a negative upper endoscopy
leads to a diagnosis of functional dyspepsia (FD). According to
Rome 1V criteria, functional dyspepsia (FD) is subdivided into
1) epigastric pain syndrome (EPS) and 2) postprandial distress
syndrome (PDS). PDS encompasses symptoms of postprandial
fullness and early satiety. On the other hand, epigastric pain
syndrome (EPS) has predominant symptoms of epigastric pain
or burning [9]. The subset of FD patients reported by Tally and
Walker would meet criteria for PDS.

GP symptomatically overlaps functional dyspepsia (FD)
and since gastric emptying (GE) is not routinely measured in
FD patients, some of these patients may have GP. It has been
reported that approximately 40% of patients with functional
dyspepsia have documentation of delayed GE and these patients
with slow gastric emptying would be termed idiopathic in
origin [10,11].

Other studies have shown that 86% of patients with ID-GP
also meet the criteria for the diagnosis of functional dyspepsia
[12]. When it comes to symptoms, upper abdominal pain has
been identified as more prevalent in functional dyspepsia,
while nausea is more prevalent in GP patients.

Gastroparesis (GP) is characterized by chronic symptoms
related to delayed gastric emptying (GE) in the absence of any
mechanical obstruction. Symptoms of GP include: nausea,
vomiting, early satiety, postprandial fullness, bloating and
abdominal pain and/or discomfort. It is mainly observed in
females (75%). McCallum et al demonstrated in a study that
the etiology of gastroparesis was diabetes in 29%, idiopathic
in 36% and postsurgical in 13% [13]. A multicenter database
investigation of patients with gastroparesis by Parkman et
al., revealed that 64% had idiopathic gastroparesis and 31%
had diabetic gastroparesis; therefore, making idiopathic
gastroparesis (ID-GP) the most common form [14].

Our study examined the number of duodenal eosinophils
in patients with GP symptoms and documented delayed GE.
The GP patients were of both ID and DM etiologies and their
results were compared to a “control” group of patients with
normal gastric emptying who underwent upper endoscopy for
miscellaneous indications. In our control group, the duodenal
eosinophil counts ranged from 3-16 eosinophils/HPF. Based on
analyzing mean eosinophil data, we found similar numbers of
duodenal eosinophils in ID or DM GP patients. We did observe
that 15% of each subtype (ID and DM) did exceed the upper
limits of our normal subjects - >22/HPF.

However, the range of up to 40 eosinophils/HPF in ID and
35 in DM respectively was similar. These numbers are well
below the upper limit of the range for the control subjects (55/
HPF) in the previous reports by Tally et al.

One of the weaknesses of our study could be judged
as the need for a larger population of both patients and
“controls” to confirm our conclusions. Our strengths are the
documentation of gastroparesis was carefully confirmed at
an academic gastroparesis referral center, in addition to the
careful pathological examination for the counting of duodenal
eosinophils by two experienced pathologists blinded to the
patient diagnoses as well as the inclusion of a control group of
patients with normal gastric emptying.

We conclude that duodenal eosinophils do not appear to
be increased in ID-GP patients when compared to DM-GP and
controls, indicating that duodenal eosinophilia does not play a
role in the pathophysiology of ID-GP nor is there evidence for
a spectrum or link connecting FD with ID-GP.
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