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Impaired Postprandial Gastric Myoelectrical

Activity in Chinese Patients with
Nonulcer Dyspepsia
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Using a homemade electrogastrography (EGG) system, we studied the characteristics of the
myoelectrical rhythm in Chinese patients with nonulcer dyspepsia (NUD). Based on short-
term Fourier transformation, recorded slow waves could be automatically analyzed to obtain
the following parameters: dominant frequency/power, percent of normal frequency (2-4
cpm), power ratio, etc. EGG parameters, Helicobacter pylori status, histological examination
of gastric mucosa, and dyspeptic symptoms were recorded in 27 NUD patients. Compared to
32 healthy controls, the Chinese NUD patients had abnormal postprandial EGG parameters
including a lower percentage of regular 2—-4 cpm slow waves (70.10 £ 2.97% vs 79.08 =
2.95%, P < 0.05), a lower level of increment of dominant power (0.62, = 0.91 vs 3.76 = 0.58
dB, P < 0.05), lower power ratio (1.42 + 0.28 vs 2.79 = 0.39, P < 0.05) and a higher instability
coefficient (0.36 £ 0.03 vs 0.26 = 0.03, P < 0.05). However, Helicobacter pylori infection and
its associated gastritis did not influence any EGG parameters in NUD patients. Six main
dyspeptic symptoms and total symptom score had no correlation with any EGG parameters.
In conclusion, Chinese NUD patients may have abnormal postprandial stomach myoelectrical
activity, but these EGG abnormalities are not a direct result of Helicobacter pylori infection

and its related gastritis and do not contribution to the dyspeptic symptoms.
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Nonulcer dyspepsia (NUD), or functional dyspepsia,
is a heterogeneous disorder characterized by the pres-
ence of chronic intermittent symptoms of epigastric
pain and fullness, early satiety, nausea, vomiting, etc
(1). At present, no relevant abnormalities can be
directly measured by standard modalities, including
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laboratory tests and image studies for NUD patients
(2). However, some studies indicate that NUD sub-
jects may have gastrointestinal motor abnormalities.
For example, decreased antral and duodenal contrac-
tility to an ingested meal, uncoordinated and non-
propagated duodenojejunal peristalsis, and pro-
longed gastric emptying have been reported in NUD
patients (3-7).

The stomach muscle itself has a myogenic mecha-
nism in mediating motility, namely slow wave or elec-
trical control activity. This electrophysiologic activity
originating from the proximal stomach consists of
continuous rhythmic change in the membrane poten-
tial and will propagate to the distal antrum with a
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regular frequency of about 3 cpm (8, 9). Physiologi-
cally, this slow wave triggers the onset of the action
potential of the stomach, in turn eliciting muscle
contraction (10, 11). Hence this slow wave is an
essential trigger for stomach movement including gas-
tric emptying (12, 13). Electrogastrography (EGG) is
a noninvasive method that can be used to record this
rhythmic myoelectrical signal on the stomach smooth
muscle by employing the electrodes positioned on the
abdominal skin (14, 15).

Slow wave dysrhythmia is encountered in patients
with diabetic gastroparesis, motion sickness, and
pregnant women (15). The role of gastric myoelectri-
cal dysrhythmia in the pathogenesis of NUD remains
debatable since diverse results, including inotropic
dysfunction (decreased postprandial power) (21),
chronotrophic dysfunction (gastric dysrhythmias) (21,
22) or even a normal EGG (23), have been found. It
has been estimated that 39-87% of NUD patients
have chronic Helicobacter pylori (H. pylori) infection
(24, 25). An interaction between gastric mucosal in-
flammation and H. pylori colonization is known to
exist (26). Whether H. pylori colonization or its asso-
ciated gastritis will have any impact on EGG param-
eters is controversial (23, 27) . In addition, previous
EGG studies on NUD patients were performed in
Western countries. The environmental, socioeco-
nomic, and cultural status are quite different between
Occidentals and Orientals. For instance, it is known
that Chinese have a higher rate of H. pylori infection
than Caucasians (28). Hence, we are interested to
know: (1) the probable EGG changes in Chinese
NUD patients; and (2) the influence of H. pylori
status, histological gastritis, and dyspeptic symptoms
on the EGG parameters among Chinese NUD pa-
tients.

MATERIALS AND METHODS

Subjects. This study was conducted with 32 healthy con-
trols (18 women, 14 men, age range 24-50 years) without
any dyspeptic symptoms and 27 NUD patients (17 women,
10 men, age range 27-66 years). Those patients who had a
history of mechanical gastrointestinal obstruction, biliary
tract or liver disease, abdominal surgery, diabetes, serious
systemic disorders, or using medications known to alter
gastrointestinal motility, including prokinetic agents, anti-
cholinergic agents, and calcium channel blockers, were ex-
cluded from the study. NUD was defined according to
Talley et al (29). Briefly, patients had had at least moderate
pain or discomfort (or both) centered in the upper abdo-
men as their predominant symptoms for a minimum of
three days in the week before entering the study; had had
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dyspepsia for at least three months and had normal endo-
scopic findings in the esophagus, stomach, and duodenum.
The dyspeptic symptoms were assessed based on a standard
protocol. The symptoms, including nausea, vomiting, an-
orexia, epigastric pain, epigastric fullness, and early satiety
were graded according to the following scale: 0 = not
present; 1 = mild, occasional, slightly influencing daily
activities; 2 = moderate, often influencing daily activities;
3 = severe, very often, with strong impact on concentration
and daily activities (30). The study was approved by the
Institutional Review Board at Taipei Veterans General
Hospital. Informed consent was obtained in all cases prior
to the study.

Endoscopy, H. pylori Determination, and Histological
Examination. All the NUD patients received an upper GI
endoscopy to exclude gastroesophageal reflux, peptic ul-
cers, erosions, and gastric tumors. Four forceps-biopsied
specimens were obtained from the mucosa of the antrum
and body to evaluate H. pylori status by a rapid urease test
(CLO-test, Delta West Limited, Canning Vale, Australia),
culture, and histology. The tissue was mined and then put
under 99% humidity and 10% CO, at 37°C on a chocolate
agar plate for four days. The colony was then examined
under a microscope, and H. pylori colonization was diag-
nosed when the typical curved-shaped bacteria were found
and the urease test was found to be positive.['*C] Urea
breath test (UBT) was also performed in all NUD patients.
Briefly, breathing samples from baseline and samples 15
min after drinking 100 mg[**C] urea (UBIT, Otsuka Phar-
maceutical Co., Osaka, Japan) were collected. The >CO, to
2CO, isotope ratio (8'°CO,) in the collection bag was
measured by an infrared spectrometer (UBiT-IR200, Ot-
suka Electronics Co., Osaka, Japan). H. pylori was acknowl-
edged to be positive when the increment of §°CO, ex-
ceeded 3.50/00(31). The H. pylori colonization in NUD was
defined when at least two of four tests were positive. In the
control group, the H. pylori status was only determined by
an enzyme-linked immunosorbent assay kit (HEL-p
TESTII; Amrad, Kew, Australia). Histological assessment
for the severity of gastritis was scaled according to a mod-
ified Whitehead scoring system as follows: 0 = no polymor-
phonuclear (PMN) leukocytes in the antral mucosa; 1 =
few PMN, plasma cells (PC), and lymphocytes (L); 2 =
moderate infiltration with PMN, PC and L; and 3 = exten-
sive invasion with PMN, PC and L) (32). The presence of
chronic atrophic gastritis and intestinal metaplasia were
also recorded.

Electrogastrography (EGG) System. Our EGG system
included a signal acquisition device, a notebook PC (Pen-
tium 166 MHz), the power supply, and electrodes (Figure
1). Recorded signals were initially preamplified by an in-
strumental amplifier to fit the high impedance of the human
body. A fourth order active high-pass filter with 0.01-Hz
cutoff frequency and another fourth order active low-pass
filter with 0.5 Hz cutoff frequency were installed to filter out
unnecessary noises such as heartbeat, respiration, and body
movement artifacts. Then a high-gain amplifier was used to
achieve a total gain with range of 4000-40,000. A 2.0-Hz
precision clock source was designed to provide a stable 1 Hz
sampling rate. An At89C52 (Atmel, San Jose, California,
USA) microprocessor chip was installed and regulated by
the precision clock. The analog multiplexer processed the
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Fig 1. The design concept of our electrogastrography (EGG) system. It consisted of power supply, recording electrodes, EGG
component, and a notebook PC. This EGG component was powered by 12 V direct current and recorded electrophysiological
signals from studied subjects. These signals were then processed, amplified and digitized in the component and finally
transmitted into a notebook PC for real-time automatic analysis and display on the monitor.

EGG signals while this microprocessor obtained the signals
via a 12-bit analog/digital converter card. Finally the digi-
tized signals were transmitted to the PC via RS-232 inter-
face for on-line operation and further real-time analysis
(Figure 2). Using the short-term Fourier transformation,
the software in the PC could track the time variations of the
signal frequency. The EGG power spectral density was
computed from the fast Fourier transformation of the data
sequence with appropriate statistical averaging, such as
Hanning windowing being introduced to analyze the signals
with limited data in our system. Then, both dominant
frequency (DF) and power (DP) were obtained from the
short-term Fourier transformation. Other myoelectrical pa-
rameters, including percent of normal slow wave frequency
(2-4 cpm) and instability coefficient (IC) of slow wave as
well as power ratio (PR), were also simultaneously exhib-
ited and renewed on the PC monitor every 64 sec.

EGG Recording. Studied subjects were placed in a supine
position and asked not to move, fall asleep or talk through-
out the measurement. The abdominal skin was cleaned and
gently scrubbed until the appearance of redness to decrease
the impedance. Four silver—silver chloride electrodes filled
with electrode jelly (Red Dot-2237, 3M, St. Paul, Minne-
sota, USA) were placed on the examined area. Three elec-
trodes were placed along the long axis of the stomach while
the reference electrode was placed on the left forearm
(Figure 1). After a basal recording in fasting status for 30
min, the studied individual was asked to consume a stan-
dard test meal that included 250 ml milk and cake (347 kcal;
carbohydrate 51 g; protein 13.2 g; and fat 10 g). Another
30-min postprandial recording was then undertaken. Fi-
nally, the channel with the fewest artifacts was chosen to
analyze the gastric myoelectrical parameters of each stud-
ied subject

Statistical Analysis. All EGG parameters were presented
as mean * SEM. Student’s ¢ test, Mann-Whitney U test, or
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Pearson correlation test were used for statistical analysis
where appropriate. A finding of P < 0.05 was considered to
be significant.

RESULTS

During the fasting recording, there was no differ-
ence in EGG parameters between the NUD patients
and controls (Table 1). However, postprandial re-
cording did find some abnormalities in EGG fre-
quency and power among NUD patients when com-
pared to the controls. For instance, NUD patients
had less chance of normal rhythm (2-4 cpm) after a
meal (P < 0.05), and in particular had an increased
chance of tachygastria (P < 0.05). This effect on EGG
frequency in NUD patients was confirmed by the
increased chance of postprandial IC of DF (36 = 3%
vs 26 = 3% , P < 0.05). NUD patients also manifested
less DP after the meal as compared to the controls,
while the PR again showed a lower value in the NUD
patients (1.42 * 0.28 vs 2.79 = 0.39, P < 0.05).

Among 32 controls, 15 (46.9%) had H. pylori colo-
nization as confirmed by serology. Table 2 illustrates
that the H. pylori colonization did not influence EGG
parameters in these subjects. H. pylori colonization
was diagnosed in 18 NUD patients according to our
criteria. Although the prevalence of H. pylori looked
higher in the NUD patients, the difference did not
reach a significant level (66.7% vs 46.9%, P > 0.05).
Similarly, H. pylori infection had no impact on any of
the EGG parameters in the NUD patients (Table 2).
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Fig 2. The electrogastrographic recording of a nonulcer dyspepsia patient. Upper panel: postprandial slow-wave signal recorded
in one of three channels. Lower panel: pseudo three-dimensional graph of power spectra in the Hanning window illustrates the
relationship of frequency domain and power. The order of processing was ranked from top to bottom. Right lower panel

provided various slow-wave parameters, which were automatically renewed every 64 sec.

Of the NUD patients with H. pylori colonization,
17 (94.4%) had histological evidence of gastritis,
which was located at body (N = 14, grade 1 = 8,
2=5,3=1)orantrum (N = 17,grade 1 = 3,2 =
9, 3 = 5). The presence of gastritis grades 1-3

TABLE 1. FASTING AND POSTPRANDIAL ELECTROGASTROGRAPHY (EGG) PARAMETERS
IN CONTROLS AND CHINESE PATIENTS WITH NONULCER DYSPEPSIA (NUD)*

EGG recordings Controls (N = 32) NUD (N = 27) P
Preprandial
Dominant frequency (cpm) 3.08 = 0.03 3.00 = 0.06 NS
Dominant power (dB) 24.46 = 0.62 2549 = 0.82 NS
Normogastria (%) 66.62 + 3.42 61.62 = 3.77 NS
Bradygastria (%) 30.24 += 3.30 34.47 + 3.62 NS
Tachygastria (%) 3.09 = 0.89 3.81 = 1.60 NS
IC of dominant frequency 0.40 = 0.03 0.42 = 0.03 NS
Postprandial
Dominant frequency (cpm) 3.25 £0.04 3.18 = 0.05 NS
Dominant power (dB) 28.22 = 0.69 26.12 = 0.56 <0.05
Normogastria (%) 79.08 £ 2.95 70.10 £ 2.97 <0.05
Bradygastria (%) 20.58 = 2.95 28.04 = 2.96 NS
Tachygastria (%) 0.22 = 0.15 1.58 = 0.72 <0.05
IC of dominant frequency 0.26 = 0.03 0.36 = 0.03 <0.05
Increase in dominant power (dB) 3.76 = 0.58 0.62 = 0.91 <0.05
Power ratio 2.79 £0.39 1.42 £0.28 <0.05

*Values are mean * SEM; normogastria = 2-4 cpm; IC = instability coefficient; NS = not significant.
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did not significantly affect any EGG parameters
(Table 3). In addition, five (18.5%) NUD patients
had atrophic gastritis, whereas three (11.1%) had
intestinal metaplasia. Neither atrophic gastritis
nor intestinal metaplasia had an influence on the
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TABLE 2. IMPACT OF H. PYLORI COLONIZATION ON ELECTROGASTROGRAPHY (EGG) PARAMETERS AMONG CONTROLS AND

PATIENTS WITH NONULCER DyYspepsia (NUD)*

Controls H. pylori NUD H. pylori
(Pos.) (Neg.) (Pos.) (Neg.)
EGG recording (N =15) (N =17) P (N =18) (N=9) P
Preprandial
Dominant frequency (cpm) 3.10 = 0.05 3.07 £ 0.04 NS 3.03 = 0.06 294 +0.13 NS
Dominant power (dB) 2454 £ 1.15 24.04 = 0.68 NS 24.92 = 0.95 26.65 + 1.56 NS
Normogastria (%) 64.59 = 5.63 68.29 = 4.32 NS 58.96 = 5.13 66.93 = 4.60 NS
Bradygastria (%) 31.90 = 5.25 28.95 £4.33 NS 36.71 £ 95.00 29.98 = 4.25 NS
Tachygastria (%) 3.51+1.03 2.75 = 1.40 NS 5.32 =230 2.09 = 0.89 NS
IC of dominant frequency 0.43 = 0.07 0.36 = 0.04 NS 0.49 + 0.01 0.37 = 0.01 NS
Postprandial
Dominant frequency (cpm) 3.29 = 0.06 3.23 = 0.06 NS 322 x0.01 3.08 = 0.01 NS
Dominant power (dB) 28.54 = 1.05 2797 = 0.94 NS 26.42 = 0.50 25.52 = 1.39 NS
Normogastria (%) 77.96 = 5.27 79.96 £ 3.40 NS 70.94 = 3.42 68.43 = 5.98 NS
Bradygastria (%) 2154 =5.24 18.95 £ 4.32 NS 26.68 = 3.42 30.77 = 5.84 NS
Tachygastria (%) 0.21 = 0.26 0.23 = 0.20 NS 2.37 £ 1.05 1.02 = 0.15 NS
IC of dominant frequency 0.28 = 0.04 0.25 £ 0.02 NS 037 = 0.03 0.35 = 0.06 NS
Increase in dominant power (dB) 4.00 = 0.96 3.56 = 0.73 NS 1.50 = 1.00 -1.12 = 1.79 NS
Power ratio 3.50 = 0.79 2.24 +0.28 NS 1.72 = 1.58 0.74 = 0.51 NS

*Values are mean * SEM; normogastria = 2—-4 cpm; IC = instability coefficient; NS = not significant.

EGG parameters in the NUD patients (data not
shown).

In general, the symptomatic scores for nausea,
vomiting, anorexia, epigastric pain, epigastric fullness,
early satiety, and total symptom score in NUD pa-
tients were 0.32 = 0.07, 0.20 = 0.08, 0.45 = 0.10,
1.05 £ 0.14, 1.98 £ 0.03, 0.20 = 0.04, and 4.12 = 0.31,
respectively, while the total symptom scores divided
according to H. pylori positive or negative status were
4.22 * 0.60 vs 3.97 £ 0.36, respectively (P > 0.05).
Neither the total symptom score nor the individual

symptoms showed a significant correlation against the
EGG parameters (Table 4).

DISCUSSION

Our study results mainly indicated that Chinese
patients with NUD obviously had abnormal postpran-
dial EGG parameters, such as a lower chance of
normal rhythm (normogastragia), obvious irregularity
of the slow wave rhythm, and a poor power response
after a meal. However, we are still unsure whether

TABLE 3. EGG PARAMETERS IN NON ULCER DYSPEPSIA PATIENTS WITH OR

WITHOUT HISTOLOGICAL GASTRITIS*

EGG recording

P

Preprandial
Dominant frequency (cpm)
Dominant power (dB)
Normogastria (%)
Bradygastria (%)
Tachygastria (%)
IC of dominant frequency
Postprandial
Dominant frequency (cpm)
Dominant power (dB)
Normogastria (%)
Bradygastria (%)
Tachygastria (%)
IC of dominant frequency
Increase in dominant power (dB)
Power ratio

Gastritis

With (N = 17) Without (N = 10)
3.02 = 0.06 2.96 = 0.12
25.01 = 1.01 26,32 = 1.43
58.64 = 5.44 66.67 = 4.12
36.78 = 5.30 30.55 + 3.84
5.63 =242 0.71 = 0.71
0.49 = 0.08 0.38 = 0.06
3.23 = 0.08 3.08 = 0.04
26.40 = 0.54 25.64 = 1.25
70.28 + 3.56 69.80 + 5.52
27.20 = 3.59 29.48 = 5.38
2,61 = 1.11 0.72 = 0.52
0.37 = 0.03 0.35 = 0.03
1.39 = 1.06 —0.69 + 1.66
1.72 = 0.38 0.74 = 0.18

*Values are mean * SEM; normogastria = 2-4 cpm; IC = instability coefficient;
NS = not significant; The gastritis was classified according to Whitehead scoring

system grade 1 to 3.
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TABLE 4. CORRELATION COEFFICIENT OF INDIVIDUAL SYMPTOMS AND TOTAL SYMPTOM SCORE AGAINST
ELECTROGASTROGRAPHY (EGG) PARAMETERS

Nausea  Vomiting  Anorexia  Epigastralgia  Fullness  Early satiety TSS
Preprandial
Dominant frequency (cpm) 0.20 0.24 0.18 0.10 —0.21 0.19 0.39
Dominant power (dB) —0.10 0.15 —0.14 0.2 0.10 0.20 —0.18
Normogastria (%) 0.15 —-0.18 0.21 0.27 0.16 —0.18 0.23
Bradygastria (%) 0.13 0.23 -0.13 0.15 0.15 0.12 0.22
Tachygastria (%) 0.18 0.28 0.16 -0.18 -0.17 0.18 0.15
IC of the dominant frequency 0.22 0.26 0.25 0.1 0.22 0.20 0.13
Postprandial
Dominant frequency (cpm) 0.32 0.12 —0.22 0.25 0.10 0.22 —0.21
Dominant power (dB) —0.22 0.17 0.18 —0.10 —0.20 0.18 0.32
Normogastria (%) 0.12 0.18 —0.20 —0.12 0.24 0.16 0.20
Bradygastria (%) 0.23 -0.13 0.21 0.20 -0.17 0.17 0.12
Tachygastria (%) 0.15 0.17 0.09 0.15 0.15 0.26 0.09
IC of dominant frequency 0.10 0.20 0.10 0.10 0.13 0.13 0.06
Increase in dominant power (dB) 0.11 0.15 0.13 0.11 0.2 0.25 0.30
Power ratio 0.15 0.16 0.18 0.15 0.14 0.2 0.32

*All items are statistically insignificant; normogastria = 2—-4 cpm; IC = instability coefficient; TSS = total symptoms score.

these characteristic postprandial EGG parameters
will be useful in differentiating Chinese NUD patients
from healthy controls.

Until now, few studies have investigated gastric
myoelectrical activity in adult NUD patients, and the
results obtained are subject to debate. For instance,
normal or little disturbed EGG parameters have been
found in NUD patients in some studies (21, 23). In
contrast, Pfaffenbach B et al (22) reported an increase
in fasting tachygastria and a lower chance of normo-
gastragia in NUD patients. Interestingly, Lin et al (20)
pointed out that the changes in some EGG parame-
ters in American NUD patients could only be identi-
fied after the test meal. Likewise, the power increase
or PR after the test meal was lower in American
NUD patients. This result was very comparable with
ours. In addition, our study further found a lower
postprandial DP.

Since stomach motility is determined primarily by
the myoelectrical activity, abnormal slow waves may
lead to stomach motor disturbance or delayed gastric
emptying (33). Although the exact pathogenesis of
NUD remains unclear, motility disturbance in the
stomach has been identified as the leading cause (10).
Although we did not measure gastric emptying in
NUD patients, our observations of impaired post-
prandial EGG parameters, either in frequency or
power, suggest that disturbed stomach motility likely
exists in NUD patients.

The Chinese may have an apparent dysrhythmic
myoelectrical activity in the stomach. Such an impres-
sion is evidenced by the lower chance of normogastria
(75% vs 80-90%) and obvious tachygastria (20% vs
6%) in the Chinese population when compared to
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Occidentals (28, 34, 35). Our study also confirmed
such an apparent EGG dysrhythmia based on the
similar percentage of normogastria recorded in the
controls, which is comparable to Lin’s results (28).
However, bradygastria rather than tachygastria was
the main component of dysrhythmia in our control
subjects. It has been suggested that the high preva-
lence rate of H. pylori in the Chinese population is
responsible for this EGG dysrhythmia (28), whereas,
we found similar EGG parameters in the studied
subject irrespective of H. pylori infection. We suggest
that H. pylori infection is not the main factor respon-
sible for the apparent dysrhythmia in the Chinese,
either in controls or NUD patients.

It has been indicated that a positive rapid urease
test alone is not sufficient to diagnose H. pylori infec-
tion (36). Therefore, H. pylori colonization in our
NUD patients was defined as present when two or
more tests, ie, rapid urease test, culture, histology,
and ["*C] UBT, were positive since all these tests
except culture, have a sensitivity or specificity of over
95% (37-39). In fact, the 17 NUD patients had a
positive reaction to all four H. pylori tests.

The prevalence of H. pylori colonization in NUD
patients usually ranges from 39% to 87% according to
the defined criteria (24, 25). It remains highly debat-
able whether H. pylori colonization is the only factor
responsible for NUD symptoms. Some studies have
indicated that NUD patients with chronic H. pylori
infection have disturbed gastrointestinal motor func-
tion. Likewise, shortening of phase I of the migrating
motor complex (MMC), and absence of phase III
MMC have been recorded in NUD patients (40—42).
Interestingly, only two studies have evaluated the
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relationship of EGG parameters in NUD patients,
but they reached conflicting results. Thor et al (27)
reported a prolonged period of tachygastria and ab-
sence of postprandial power response in H. pylori-
colonized NUD patients. They suggested that these
abnormalities might be in reaction to mucosal inflam-
mation rather than H. pylori colonization. In contrast,
Pfaffenbach et al (22) recorded that there were no
difference in EGG parameters between H. pylori (pos-
itive) and (negative) NUD patients. Our study indi-
cated that the abnormal EGG parameters in NUD
patients were not directly related to H. pylori infection
and its associated gastritis. Our study results was very
similar to the later because the observations of ab-
normal postprandial EGG parameters in NUD pa-
tients were not directly related to H. pylori infection
and its associated gastritis.

Tachygastria and dysrhythmias are common in pa-
tients with unexplained nausea, vomiting, and bloat-
ing (17, 43); pregnant women experiencing nausea
(44); diabetic gastroparesis (45); and motion sickness
(46). However, our study, as well as that of Lin et al
(20) did not find a close relationship between abnor-
mal EGG parameters and main dyspeptic symptoms.
Recently, augmented visceral afferent sensation,
apart from dysmotility, has drawn attention as a pos-
sible mechanism to produce dyspeptic symptoms in
NUD patients (47, 48). It is probable that abnormal
visceral afferent sensation has little effect on EGG
parameters.

In conclusion, Chinese NUD patients may have
abnormal postprandial EGG parameters although
these abnormalities are not directly related to H.
pylori infection and its related gastritis.
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