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Background & Aims: Although gastric dysmotility and
dyspeptic symptoms are often associated, their rela-
tionship remains unclear. The aim of this study was
to evaluate the relationship between gastric emptying
abnormalities and clinical features in functional dys-
pepsia. Methods: In 343 patients with functional dys-
pepsia, the gastric emptying of solids was measured by
a radioisotopic technique and four dyspeptic symptoms
(epigastric pain and burning, postprandial fullness,
nausea, and vomiting) were measured as absent, mild,
relevant, and severe, according to their influence on
patients’ usual activities. Results: Delayed gastric
emptying was detected in 33.5% of dyspeptics. De-
layed gastric emptying was particularly frequent in pa-
tients characterized by female sex, low body weight,
presence of relevant and severe postprandial fullness,
nausea, vomiting, and absence of relevant and severe
epigastric pain. Logistic regression showed that de-
layed gastric emptying was invariably associated with
female sex and with postprandial fullness (odds ratio,
2.34; 95% confidence interval, 1.45-3.75) and vom-
iting (odds ratio, 4.04; 95% confidence interval, 1.30~
12.54) when coded as severe and only postprandial
fullness (odds ratio, 3.78; 95% confidence interval,
1.78-8.01) when coded as relevant and severe. Con-
clusions: Female sex, relevant and severe postprandial
fullness, and severe vomiting are independently associ-
ated with delayed gastric emptying of solids in patients
with functional dyspepsia seen in a referral center.

yspepsia is a very common syndrome that accounts

for about 30% of gastroenterologists’ caseloads.'
Patients complaining of long-term or recurrent symp-
toms that seem to arise from the stomach and proximal
small bowel in the absence of organic, metabolic, or
systemic diseases are usually classified as having been
affected by functional (or idiopathic) dyspepsia.”~® This
definition helps to differentiate dyspepsia from other gas-
trointestinal functional syndromes such as irritable bowel

syndrome (IBS)” and gastroesophageal reflux disease
(GERD).*

Epigastric pain and discomfort centered in the upper
abdomen are the characteristic symptoms of dyspepsia.
Discomfort is a term used to describe nonpainful but
unpleasant symptoms such as postprandial fullness,
bloating, nausea, and vomiting.® The existence of pa-
tients complaining mainly of epigastric pain and others
citing nonpainful discomfort has led researchers to hy-
pothesize about the existence of different subpopulations
of dyspeptic patients who have been identified as having
ulcer-like and dysmotility-like dyspepsia, respectively.?®
The definition of these subpopulations and whether they
are characterized by distinctive undetlying pathophysio-
logical abnormalities remains to be elucidated.

Gastrointestinal motor abnormalities, Helicobacter py-
Jori infection, nonfocal mucosal lesions, hypersensitivity
of the afferent nerves of the gut, and psychological distur-
bances have been said to be involved in the pathogenesis
of dyspepsia.” Studies of gastrointestinal motility per-
formed by manometric techniques in patients with func-
tional dyspepsia showed a decreased ancral contractile re-
sponse to meal ingestion in up to 50% of the cases,'"™ '
whereas abnormalities of small bowel motility are less
frequent and seem to characterize patients with auto-
nomic neuropathies'” or associated IBS.""'* Delayed gas-
tric emptying has been found in 10%-64% of these
cases.'*=? Differences in techniques used and populations
investigated may account for these impressive differences.
Furthermore, the relationship between gastrointestinal
motor abnormalities and dyspeptic symptoms has not
been clarified. Finally, despite the intuitive feeling of
both patients and physicians that the two phenomena
may be associated, several studies have failed to identify

Abbreviations used in this paper: GERD, gastroesophageal reflux
disease; IBS, irritable bowel syndrome.
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any correlation.'®*"***>?¢ Inaccurate definitions of dys-
pepsia, a limited number of cases, inappropriate symp-
tom questionnaires, or other methodological shortcom-
ings might be responsible for these negative results.

The specific aims of this study were to evaluate
whether (1) patients with functional dyspepsia have de-
layed gastric emptying of solids, (2) gastric emptying
abnormalities and dyspeptic symptoms are related, and
(3) this relationship is influenced by the symptom scoring
technique and/or by other clinical features.

Materials and Methods

Between June 1986 and January 1993, 1057 consecu-
tive dyspeptic patients were referred to our laboratory at the
Institute of Internal Medicine and Gastroenterology at the
University of Bologna. All the patients underwent careful his-
tory taking and physical examination, as well as upper gastro-
intestinal endoscopy, abdominal ultrasonography, and appro-
priate hematochemical tests. Only patients who were
diagnosed as being affected by chronic functional dyspepsia
were included in the study. Inclusion criteria were (1) presence
of dyspeptic symptoms lasting for at least 3 months with a
global symptom score of at least 3 or greater (see questionnaire
below); (2) absence of esophagitis, gastric atrophy, or focal
lesions of the gastroduodenal mucosa; (3) absence of organic,
systemic, and metabolic diseases, as well as obvious psychiatric
illness; and (4) negative history of peptic ulcer, major abdomi-
nal surgery, long-term use of steroids or nonsteroidal anti-
inflammatory drugs, excess alcohol intake, and drug abuse.

The protocol was approved by the University of Bologna S.
Orsola hospital ethics committee, and all the subjects gave

their fully informed consent.

Symptom Questionnaire

Each patient completed a symptom questionnaire that
assessed four symptoms of dyspepsia: epigastric pain and burn-
ing, postprandial fullness, nausea, and vomiting. Each symp-
tom was graded 0—3 according to its influence on patients’
usual activities: 0, absent; 1, mild (not influencing usual activi-
ties); 2, relevant (diverting from but not urging modifications
of usual activities); and 3, severe (influencing usual activities
markedly enough to urge modifications). The reproducibility
of the symptom questionnaire in dyspeptic patients has been
previously assessed.”’ Based on previously calculated normal
values,?® total symptom scores =3 with at least one of the
four dyspeptic symptoms graded =2 were required for entry
into the study.

Digestive symptoms other than those typical of dyspepsia
were also investigated with appropriate questionnaires. The
frequent occurrence of at least three of the classic Manning’s
criteria (pain relieved by defecation, looser stools at pain onset,
more frequent stools at pain onset, visible abdominal disten-
tion, feeling of incomplete evacuation, mucus per rectum, and
abdominal bloating)’ was required to diagnose IBS, whereas

GASTRIC EMPTYING IN FUNCTIONAL DYSPEPSIA 1037

GERD was defined by the presence of at least one typical
symptom (heartburn or acid regurgitation) severe enough to
divert the patient from usual activities.®

Gastric Emptying

Gastric emptying of the solid components of a mixed
meal was studied in each patient using a previously validated
radioisotopic technique.”” Briefly, all drugs potentially affect-
ing gastrointestinal motility were discontinued at least 1 week
before the study day. The test meal (638 kcal: 42% carbohy-
drates, 37% lipids, 21% proteins) was labeled (18.5 MBq of
99mre_sulfur colloid) in the solid component {chicken liver) by
a previously validated in vitro technique.”

Results expressed as the gastric emptying rate (%/min) were
calculared as the slope of the rectilinear portion of the gastric
emptying curve. Delayed emptying was defined by emptying
rates below the lower limit of the sex-specific normal range
calculated as mean values = 2 SD of control subjects (males,
0.42-1.18; females, 0.35-0.93%/min). Lag time values were
also calculated as the time between the end of meal ingestion
(time 0) and the interception of the rectilinear portion of the
curve with the tangent to the peak of the curve and compared
with those of control subjects (normal values: males, =54
minutes; females, =37 minutes).

Gastric emptying results were compared with those ob-
tained in 50 healthy controls who represented the reference
group of our laboratory.

Statistical Analysis

Analysis of variance was used to compare age, weight,
or changes vs. ideal body weight in dyspeptic patients and
healthy controls. Ideal body weight was estimated according
to the Metropolitan Relative Weight Tables.” ¥ analysis was
used to compare the distribution of sex in the two populations.
Analysis of covariance adjusted for sex, age, and body weight
was used to compare gastric emptying rates and lag times in
dyspeptic patients and controls. Analysis of variance was also
used to evaluate the influence exerted on emptying rates of
dyspeptic patients by sex, age, body weight, changes vs. ideal
body weight, overlapping IBS and GERD, and grading of
symptoms. All these variables were analyzed as dichotomous
factors. Linear regression analysis was applied to evaluate the
relationship between gastric emptying rates and global symp-
tom scores. Furthermore, individual dyspeptic symptoms were
analyzed by considering the three possible cutoffs: (A, =1 vs.
0; B, =2 vs. =1l;and C, 3 vs. =2). Stepwise multiple logistic
regression analysis was used to identify the association between

- the risk of delayed gastric emptying and the above-mentioned

possible independent risk indicators. All the possible interac-
tions berween these factors were also considered as independent
variables. P values of 0.05 and 0.10 were chosen as cutoff
points to enter and exit the stepwise procedure. Odds ratios
with 95% confidence intervals were computed.

Two tailed P values of <0.05 were accepted as the level of
statistical significance. Statistical evaluations were performed
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Table 1. Final Diagnosis Formulated After Thorough
Investigation in 1057 Patients Referred For
Chronic Dyspepsia

Diseases No. %
Peptic ulcer 226 21.4
Esophagitis 99 9.4
Biliary tree surgeries 58 5.5
Biliary lithiasis 48 4.5
Atrophic gastritis 46 4.4
Major abdominal surgeries 34 3.2
Gastric malignancies 6 0.6
Other gastrointestinal diseases (chronic liver 56 5.3

diseases, pancreatitis, malabsorption,
food allergy, etc.)
Diabetes 22 2.1
Metabolic/endocrine diseases (Zollinger— 33 3.1
Eliison syndrome, Addison's disease,
thyroid diseases, obesity)
Organic/systemic diseases (neoplasms, 28 2.6
connective diseases, severe heart or
respiratory failure)

Gynecologic diseases 22 2.1

Psychiatric diseases (anorexia nervosa, 36 3.4
psychosis, severe anxiety)

Functional (idiopathic) dyspepsia 343 325

Total 1057 100

using the statistical software package of SPSS/PCH (SPSS Inc.,
Chicago, IL).*

Results

The final diagnoses made in the 1057 dyspeptic
patients initially investigated are listed in Table 1. A
putative cause of dyspepsia was detected in 714 of the
patients (68%). The most frequent secondary form of
dyspepsia was represented by the peptic ulcer that was
found in approximately 20% of the cases. Approximately
10% of the patients had endoscopic evidence of esophagi-
tis. A gastric cancer was disclosed in 6 patients (0.6%).
Functional dyspepsia was diagnosed in 343 patients
(32%) who were the object of further analysis. Of these,
96 (28%) had overlapping IBS and 108 (32%) overlap-
ping GERD.

Patients and controls were significantly different in
sex, age, and body weight. Females were more prevalent
among dyspeptics (150 males and 193 females) compared
with controls (30 males and 30 females; P = 0.031).
Patients were also older (39.1 * 12.4 years, mean * SD)
than controls (34.5 * 12.4 years; F = 5.99; P = 0.014).
Finally, patients had lower body weight (63.1 * 12.1
kg) than controls (67.3 = 11.2; F = 5.43; P = 0.020)
but presented similar percentage changes vs. ideal body
weight (respectively, —2.4 + 12.5, 0.2 *+ 9.7). Table
2 summarizes the prevalence and grading of dyspeptic
symptoms. Among patients, postprandial fullness and
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epigastric pain accounted for 94% and 84%, respectively,
of frequently reported symptoms. Both symptoms were
more often reported as relevant or severe. Nausea and
vomiting were less frequent and severe, being reported
as absent or mild by 72% and 90%, respectively, of the
cases.

Dyspeptic patients had gastric emptying lag times
(12.47 * 17.04 minutes; mean =+ SD) similar to those
of controls (15.32 & 15.43) but lower emptying rates
(patients, 0.51 % 0.24%/min; controls, 0.67 * 0.18;
F = 14.63; P = 0.0001). Gastric emptying was delayed
in 24.7% of male patients and in 40.4% of female pa-
tients. On average, females had emptying rates (0.46 +
0.22) lower than males (0.59 & 0.23; F = 28.65; P =
0.0001). Similarly, patients with body weight lower than
ideal body weight (n = 192) had lower emptying rates
(0.47 % 0.22) than those with body weight equal to or
greater than ideal body weight (n = 151; 0.57 * 0.25;
F = 18.79; P = 0.0001). Gastric emptying was not
influenced by age or by the presence of overlapping IBS
and GERD.

A significant, although poor, negative relationship was
found between total global scores and emptying rates
(r = —0.20; P = 0.0001). However, when multiple
logistic regression analysis was applied to test the influ-
ence of demographic features (i.e., age, sex, and body
weight) and the global symptom score on the risk of
gastric dysmotility, only the female sex turned out to be
significantly associated with delayed gastric emptying
(odds ratio, 2.07; 95% confidence interval, 1.30—3.31;
P = 0.0024).

We also investigated the association between individ-
ual symptom grading and gastric dysmotility. Patients
complaining of relevant and severe (score =2) postpran-
dial fullness, nausea, and vomiting presented decreased
emptying rates (respectively, 0.48 £ 0.22, 0.44 + 0.21,
and 0.41 * 0.19) compared with patients with absent or
mild (<<2) forms of the corrispective symptoms (0.65 &
0.25,F = 32.99, P = 0.0001; 0.54 + 0.24, F = 11.46,
P = 0.0007; 0.52 = 0.24, F = 6.78, P = 0.0092).

Table 2. Frequency of Intensity Scoring For Each of Four
Symptom Complaints in 343 Patients With
Functional Dyspepsia

0 1 2 3
(Absent) (Mild) (Relevant) (Severe)
Epigastric pain 55 (16) 102 (30) 127 (37) 59 (17)
Postprandial fullness 22 (6) 47 (14) 145 (42) 129 (38)
Nausea 134 (39) 113 (33) 67 (20) 29 (8)
Vomiting 250 (73) 60 (17) 18 (5) 15 (4)

NOTE. Numbers in parentheses represent row percentages.
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Table 3. Logistic Regression Model Testing For an Influence
of Demographic Data and Symptom Scoring on
Delayed Gastric Emptying of Solids in 343
Patients With Functional Dyspepsia

Odds  95% confidence

ratio intervals P value

Female sex 2.03 0.0033
Age <40 yr

BW < IBW

Epigastric pain =1 0.57
Postprandial fuliness =1

Nausea =1

Vomiting =1

(1.27-3.25)

(0.32-1.04) 0.0646

v

Female sex 1.82 0.014
Age <40 yr

BW < IBW

Epigastric pain =2

Postprandial fullness =2 3.78
Nausea =2

Vomiting =2

(1.13-2.96)

0.001

v

(1.78-8.01)

Female sex 1.86 0.0119
Age <40 yr

BW < IBW

Epigastric pain = 3

Postprandial fullness = 3 2.34
Nausea = 3

Vomiting = 3 4.04

(1.15-3.02)
(1.45-3.75) 0.005

(1.30-12.54) 0.0157

NOTE. Symptom scoring is coded as: A, presence vs. absence of
symptoms; B, presence of relevant and severe symptoms vs. the
absence or presence of mild symptoms; and C, presence of severe
symptoms vs. the absence or presence of mild and relevant symp-
toms.

BW, body weight; IBW, ideal body weight.

Patients with relevant and severe epigastric pain, con-
versely, showed accelerated emptying (0.55 * 0.24) com-
pared with patients with an absent or a mild (<2) grade
of the symptom (0.47 ® 0.23; F = 5.18; P = 0.0036).
When the influence of the presence or absence of dyspep-
tic symptoms on emptying rates was analyzed (score 0
vs. score =1), only postprandial fullness appeared to be
associated with delayed emptying (score 0, 0.62 # 0.28;
score =1, 0.51 * 0.23; F = 5.18; P = 0.0228).
Logistic regression analysis showed that female sex,
relevant and severe postprandial fullness, and severe vom-
iting were the only factors independently associated with
delayed gastric emptying (Table 3). Female sex was asso-
ciated with delayed gastric emptying, regardless of symp-
tom coding. When symptoms coded as severe (score, 3)
were selected, both postprandial fullness and vomiting
turned out to be significantly associated, whereas when
selecting the symptom code as relevant and severe (score,
=2), only postprandial fullness was significantly associ-
ated. Evaluation of all the interactions between the factors

GASTRIC EMPTYING IN FUNCTIONAL DYSPEPSIA 1039

potentially influencing gastric emptying did not show
any significant further effect.

Discussion

This study confirms that gastric emptying of the
solid components of caloric mixed meals is delayed in
patients with chronic functional dyspepsia seen in a refer-
ral center. It also shows that, in this population, female
sex, relevant and severe postprandial fullness, and severe
vomiting are independently associated with delayed gas-
tric emptying.

The number and type of associated diseases diagnosed
in dyspeptic patients seen in our center are not substan-
tially different from those of other groups previously
described in Western countries.”*® Also, the extent of
overlap between dyspepsia and other digestive functional
syndromes of about 30% is similar to that repotted by
others with respect to overlapping IBS** but slightly
lower with respect to overlapping GERD reported in up
to 56% of the cases.”® Different definitions of dyspepsia
and GERD and inclusion of mild forms of the syndromes
in these studies may account for these differences. Our
patients mainly complained of postprandial fullness, a
symptom suggestive of a digestive motor disorder. This
confirms the majority of previous reports describing dys-
motility-like symptoms as the most common complaint
of dyspeptic patients seen by both gastroenterologists™
and general practitioners.”

Gastric emptying of solids has been almost invariably
found to be delayed in dyspeptic patients,'¢~'7-202123.24:36
but the influence of demographic and clinical features
on this parameter has not been thoroughly investigated.
In the present study, female sex, low body weight, rele-
vant and severe postprandial fullness, nausea, and vom-
iting as well as the absence of relevant and severe epigas-
tric pain and burning were all found to be associated
with delayed gastric emptying. However, the logistic
regression analysis showed that only female sex, relevant
and severe postprandial fullness, and severe vomiting are
independent risk indicators of delayed emptying.

Some studies have already pointed out that gastric
emptying abnormalities are more frequent in female than
male dyspeptic patients.'®?'?%*¢ Systematic studies on
the influence of gender on gastric emptying have consis-
tently shown that both premenopausal women and post-
menopausal women on estrogen and progesterone re-
placement therapy have a delayed gastric emptying of
solids compared with men,””?" but the mechanisms
through which females have a higher risk of deranged
gastric motility than males remain unclear.

Research in the field of functional dyspepsia is particu-
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larly intriguing because, in the absence of specific patho-
physiological markers, the diagnosis can be solely based
on symptom questionnaires. International panels of clini-
cal investigators agreed that dyspeptic patients may fall
into distinct symptom subgroups that may indicate dif-
ferent underlying etiologies.> These subgroups included
patients with typical ulcer symptoms (ulcer-like dyspep-
sia), patients with symptoms suggestive of gastrointesti-
nal motor abnormalities (dysmotility-like dyspepsia), pa-
tients with symptoms suggestive of gastroesophageal
reflux (reflux-like dyspepsia) who may also be classified
as having GERD,’ and patients with symptoms that do
not fall into any of the above categories (unspecified
dyspepsia).

Talley et al. tested a questionnaire designed to distin-
guish these different dyspepsia subgroups both in the
general population’ and in patients undergoing upper
gstrointestinal endoscopy in a tertiary referral center.”
They concluded that dyspepsia subgroups, as classified
in these studies, had “lictle clinical utility” and were “an
inappropriate way of classifying dyspepsia.”** However,
the results of these studies are difficult to interpret be-
cause the questionnaire adopted had two major shortcom-
ings. First, it originated from a restrictive definition of
dyspepsia focused on the presence of pain (i.e., 10 of the
15 symptoms on the questionnaire were variants of pain,
and the presence of pain was requested for inclusion in
all the different subgroups of dyspepsia). Second, it did
not quantitate the severity of symptoms but only de-
scribed their presence or absence. The simple perception
of digestive symptoms is of limited clinical value because
they are extremely frequent in the general population
and among individuals who do not seek medical advice.®
Similarly, in patients with GERD, the relevance of heart-
burn and regurgitation, but not their mere presence, has
been shown to be of predictive value for pathological
gastroesophageal reflux.® We adopted a multiple point
adjectival scale that allows us to ascertain the frequency
and the impact on usual activities of 4 dyspeptic symp-
toms that is easy to understand for the patient and also
highly reproducible.***

The clinical utility of this questionnaire could proba-
bly be increased by asking more specific questions. For
instance, epigastric burning pain localized in the upper
portion of the epigastrium could be more specific for
GERD than a nonburning painful sensation vaguely lo-
calized in the central part of the upper abdomen. Also,
the postprandial dutation of fullness could be at least as
important as the severity of the symptom in predicting
the presence of gastric stasis. Distinguishing early satiety
from postprandial fullness could help to differenciate
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those patients whose main pathophysiological abnormal-
ity is a defective gastric accomodation. However, these
hypotheses require verification in well-designed studies
with an appropriate number of throughly selected pa-
tients.

The relationship between dyspeptic symptoms and di-
gestive motor functions is particulatly controversial. A
significant, although weak, negative correlation between
gastric emptying rates and global symptom scores was
detected in our study, suggesting that patients with more
severe complaints also have lower emptying velocities.
However, multivariate analysis showed that the global
symptom score is not associated with gastric emptying
rates as an independent variable and that its effect is
overcome by gender. By analyzing individual symptom
scoring, we observed that patients complaining of rele-
vant and severe postprandial fullness or severe vomiting
have an increased risk of delayed gastric emptying com-
pared with patients with different symptom profiles. To
the best of our knowledge, only one study adopted a
similar (although more complex) scoring system.'® De-
spite the small number of patients involved, a borderline
significant cotrelation was found between belching and
delayed gastric emptying when the symptom scores (but
not the simple presence or absence of symptoms) were
analyzed. By contrast, the majority of investigations that
failed to identify a correlation between gastric emptying
abnormalities and dyspeptic symptoms did not use any
quantitative analysis of individual symptoms but simply
analyzed the presence or absence of symptoms,”"*®
ters of symptoms,”*® or global symptom scores.
keeping with these studies, our findings showed that

clus-
20,36 In

neither the symptoms or clusters of symptoms considered
as a dichotomous variable and coded as present or absent
nor the global symptom score had any predictive value
for delayed gastric emptying. In addition to the different
questionnaires adopted, other variances with previous re-
ports include the use of a low caloric test meal,”® the

19,2
9,23,25 or of

inclusion of secondary forms of dyspepsia

symptoms suggestive of digestive syndromes other than

dyspepsia, 3211232526
2

. 18,21,23,26
tigated. »26

and the small number of cases inves-

Indeed, previous studies support the existence of a
correlation between dyspeptic symptoms and gastric mo-
tor abnormalities. In a double-blind, crossover, placebo-
controlled trial of the prokinetic cisapride in patients
with symptomatic gastroparesis, we observed a signifi-
cant positive relationship between the degree of improve-
ment of gastric emptying and the degree of improvement
of the symptoms limited to the active treatment arm."'
In keeping with these findings, Jian et al. described =



April 1996

greater gain induced by cisapride on symptoms sugges-
tive of motor disorders in patients with delayed gastric
emptying than in those with normal gastric motility.*’
A significant, although weak, correlation between sever-
ity of symptoms and gastric emptying times had also
been found in diabetic patients.*> More recently, it has
been shown that the presence of H. pylori infection and
delayed gastric emptying identify two subpopulations
among dyspeptic patients®* and that these subgroups
present different symptom profiles characterized by the
prevalence of epigastric pain and postprandial fullness,
respectively.* Finally, stimulation of mechanoreceptors
experimentally obtained by inflating rubber balloons ei-
ther in the stomach or in the proximal small bowel has
been shown to induce a rather monotonous and reproduc-
ible individual response with the perception of sensations
suggestive of motor derangements such as fullness, pres-
sure, and nausea.*?

The correlation between dyspeptic symptoms and de-
layed gastric emptying is not a direct one, as indicated
by the absence of any detectable abnormality of gastric
emptying of solids in many of the dyspeptic patients we
observed. Factors other than digestive motor disorders
are probably involved in the complex mechanism leading
to visceral perception, including sensitization of receptors
other than mechanoreceptors, visceral hypersensitivity
due to abnormal neural activity of afferent fibers, and
abnormal perception of petipheral signals at the central
level.®

In conclusion, the present study shows that gastric
emptying of solids is delayed in patients with functional
dyspepsia and that female sex, postprandial fullness se-
vere enough to influence the usual activities, and vom-
iting severe enough to urge changes in the usual activities
are independently associated with delayed gastric empty-
ing. Analysis of the intensity of digestive symptoms, not
only of their presence, is mandatory when investigating
the relationship between visceral perception and poten-
tially associated pathophysiological factors. The present
study was performed in a highly selected group of pa-
tients seen in a referral center. Generalizability of these
results regarding other dyspeptic patients commonly seen
by general practitioners or gastroenterolgists remains to
be established.

References

1. Knill-Jones RP. Geographical differences in the prevalence of
dyspepsia. Scand J Gastroenterol 1991;26(182 Suppl):17-24.

2. Colin Jones DG, Bloom B, Bodemar G, Crean GP, Freston J,
Gugler R, Malgelada JR, Nyren O, Petersen H, Piper D. Manage-
ment of dyspepsia: report of a working party. Lancet
1988;1:576--579.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

GASTRIC EMPTYING IN FUNCTIONAL DYSPEPSIA 1041

. Talley NJ, Phillips SF. Nonuicer dyspepsia: potential causes and

pathophysiology. Ann Intern Med 1988;108:865-879.

. Barbara L, Camilleri M, Corinaldesi R, Crean GP, Heading RC,

Johnson AG, Malagelada JR, Stanghellini V, Wienbeck H. Defini-
tion and investigation of dyspepsia: consensus of an interna-
tional ad hoc working party. Dig Dis Sci 1989;34:1272-1276.

. Drossman DA, Thompson GW, Talley NJ, Funch-Jensen P, Jans-

sens J, Whitehead WE. Identification of subgroups of functional
gastrointestinal disorders. Gastroenterology Intl 1990;3:159-
172.

. Talley NJ, Colin-Jones D, Koch KL, Koch M, Nyren O, Stanghellini

V. Functional dyspepsia: a classification with guidelines for diag-
nosis and management. Gastroenterology Intl 1991;4:145-
160.

. Manning AP, Thompson WG, Heaton KW, Morris AF. Toward posi-

tive diagnosis of the irritable bowel. BMJ 1978;2:653-654.

. Klauser AG, Schindlbeck NE, Muller-Lissner SA. Symptoms in

gastro-esophageal reflux disease. Lancet 1990;335:205-208.

. Funch-Jensen P, Talley J, Drossman A, Nyren O, Mearin F, Mala-

gelada JR, Read NW, Khan MI. Review in depth: functional dys-
pepsia. Eur J Gastroenterol Hepatol 1992;4:595-625.
Camilleri M, Malagelada JR, Kao PC, Zinsmeister AR. Gastric and
autonomic responses to stress in functional dyspepsia. Dig Dis
Sci 1986;31:1169-1177.

Kerlin P. Postprandial antral hypomotility in patients with idio-
pathic nausea and vomiting. Gut 1989;30:54-59.

Stanghellini V, Ghidini C, Ricci Maccarini M, Paparo GF, Corinal-
desi R, Barbara L. Fasting and postprandial gastrointestinal mo-
tility in ulcer and non-ulcer dyspepsia. Gut 1992;33:184-190.
Camilleri M, Malagelada JR, Stanghellini V, Fealey RD, Sheps SG.
Gastrointestinal motility disturbances in patients with orthostatic
hypotension. Gastroenterology 1985;88:1852-1859.

Jian R, Ducrot F, Piedeloup C, Mary JY, Najean Y, Bernier JJ.
Measurement of gastric emptying in dyspeptic patients: effects
of a new gastrokinetic agent (cisapride). Gut 1985;26:352-358.
Bolondi L, Bortolotti M, Santi V, Calletti T, Gaiani S, Labo’ G.
Measurement of gastric emptying time by realtime ultrasonogra-
phy. Gastroenterology 1985;89:752-759.

Urbain JL, Siegel JA, Debie NC, Pauwels SP. Effect of cisapride
on gastric emptying in dyspeptic patients. Dig Dis Sci
1988;33:779-783.

Wegener M, Borsch G, Schaffstein J, SchulzFlake C, Mai U, Lev-
erkus F. Are dyspeptic symptoms in patients with Campylobacter
pylori-associated type B gastritis linked to delayed gastric emp-
tying? Am J Gastroenterol 1988;83:737-740.

Wegener M, Borsch G, Schaffstein J, Reuter C, Leverkus F. Fre-
quency of idiopathic gastric stasis and intestinal transit disorders
in essential dyspepsia. J Clin Gastroenterol 1989;11:163-168.
Barnett L, Behler EM, Appleman HD, Elta GH. Campylobacter
pylori is not associated with gastroparesis. Dig Dis Sci
1989;34:1677-1680.

Jian R, Ducrot F, Ruskone A, Chaussade S, Rambaud JC, Modigli-
ani R, Rain JD, Bernier JJ. Symptomatic, radionuclide and thera-
peutic assessment of chronic idiopathic dyspepsia. A double-
blind placebo-controlled evaluation of cisapride. Dig Dis Sci
1989;34:657-664.

Talley NJ, Shuter B, Mc Crudden G, Jones M, Hoschl R, Piper
DW. Lack of association between gastric emptying of solids and
symptoms in nonulcer dyspepsia. J Clin Gastroenterol
1989;11:625-630.

Nielsen OH, Hvid-Jacobson K, Lund P, Langholz E. Gastric empty-
ing and subjective symptoms of nausea: lack of effects of a 5-
hydroxytryptamine-3 antagonist ondansetron on gastric emptying
in patients with gastric stasis syndrome. Digestion 1990;46:89-
96.

Waldron B, Cullen PT, Kumar R, Smith D, Jankowski J, Hopwood



1042 STANGHELLINI ET AL.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

D, Sutton D, Kennedy N, Campbell FC. Evidence for hypomotility
in non-ulcer dyspepsia: a prospective multifactorial study. Gut
1991;32:246-251.

Tucci A, Corinaldesi R, Stanghellini V, Tosetti C, Di Febo G, Pa-
paro GF, Varoli O, Paganelli GM, Morselli Labate AM, Masci C,
Zoccoli G, Monetti N, Barbara L. Helicobacter pylori infection and
gastric function in patients with chronic idiopathic dyspepsia.
Gastroenterology 1992;103:768-774.

Klauser AG, Voderholzer WA, Knesewitsch PA, Schindlebeck NE,
Muller-Lissner SA. What is behind dyspepsia? Dig Dis Sci
1993;38:147-154.

Scott AM, Kellow JE, Shuter B, Kowan H, Corbett AM, Riley JW,
Lunzer MR, Eckstein RP, Hoschl R, Lam SK, Jones MP. Intragas-
tric distribution and gastric emptying of solids and liquids in
functional dyspepsia. Lack of influence of symptom subgroups
and H. pylori associated gastritis. Dig Dis Sci 1993;38:2247—
2254,

Pironi L, Stanghellini V, Miglioli M, Corinaldesi R, De Giorgio R,
Ruggeri E, Tosetti C, Poggioli G, Morselli Labate AM, Monetti N,
Gozzetti G, Barbara L, Go VLW. Fatinduced ileal brake in humans:
a dose-dependent phenomenon correlated to the plasma levels
of peptide YY. Gastroenterology 1993;105:733-7309.
Corinaldesi R, Stangheliini V, Raiti C, Calamelli R, Salgemini R,
Zarabini GE, Barbara L. Validation of radioisotopic labelling tech-
niques in gastric emptying studies. Nucl Med Allied Sci
1987;31:207-212.

Metropolitan Life insurance Co. New weight standards for men
and women. Stat Bull Metrop Insur Co 1959:40.

SPSS Inc. SPSS/PC+ 4.0. Base, Statistics, and Advanced Statis-
tics Manuals. Chicago: SPSS Inc., 1990

Horrocks JC, De Dombal FT. Clinical presentation of patients with
‘dyspepsia.’ Detailed symptomatic study of 360 patients. Gut
1978;19:19-26,

Talley NJ, Weaver AL, Tesmer DL, Zinsmeister AR. Lack of dis-
criminant value of dyspepsia subgroups in patients referred for
upper endoscopy. Gastroenterology 1993;105:1378-1386.
Jones RH, Lydeard SE, Hobbs FDR, Kenkre JE, Williams El, Jones
SJ, Repper JA, Caldow L, Dunwoodie WMB, Bottomley JM. Dys-
pepsia in England and Scotland. Gut 1990;31:401-405.
Jebbink HJA, Smout AJPM, Van-Berge-Henegouwen GP. Patho-
physiology and treatment of functional dyspepsia. Scand J Gas-
troenterol 1993;200(Supp! 28):8-14.

Liehr H, Schmidt R. A german drug-monitoring study in general

36.

37.

38.

39.

40.

41.

42.

43.

44,

GASTROENTEROLOGY Vol. 110, No. 4

practice patients receiving cisapride for functional dyspepsia.
Scand J Gastroenterol 1993;195(Supp! 28):54-59.
Caballero-Plasencia AM, Muros-Navarro MC, Martin-Ruiz JL, Va-
lenzuela-Barranco M, De Los Reyes-Garcia MC, Casado-Caballero
FJ, Rodriguwz-Tellez M, Guilarte Lopez-Manas J. Dyspeptic symp-
toms and gastric emptying of solids in patients with functional
dyspepsia. Role of Helicobacter pylori infection. Scand J Gas-
troenterol 1995;30:745-751.

Hutson WR, Roehrkasse RL, Wald A. Influence of gender and
menopause on gastric emptying and motility. Gastroenterology
1989;96:11-17.

Datz FL, Christian PE, Moore JA. Gender—related differences in
gastric emptying. J Nucl Med 1987;28:1204-1207.

Talley NJ, Zinsmeister AR, Schleck CD, Melton LJ Ill. Dyspepsia
and dyspepsia subgroups: a population-based study. Gastroen-
terology 1992;102:1259-1268.

Veldhuyzen van Zanten SJO, Tytgat KMAJ, Pollak PT, Goldie J,
Guudacre RL, Riddle RH, Hunt RH. Can severity of symptoms be
used as an outcome measure in trials of non-uicer dyspepsia
and Helicobacter pylori associated gastritis? J Clin Epidemiol
1993;46:273-279.

Corinaldesi R, Stanghellini V, Raiti C, Rea E, Salgemini R, Barbara
L. Effect of chronic administration of cisapride on gastric empty-
ing of a solid meal and on dyspeptic symptoms in patients with
idiopathic gastroparesis. Gut 1987;28:300-305.

Horowitz M, Harding PE, Maddox A, Maddern GJ, Collins PJ, Chat-
terton BE, Wishart J, Shearman DJC. Gastric and oesophageal
emptying in insulin-dependent diabetes mellitus. J Gastroenterol
Hepatol 1986;1:97-113.

Caldwell SH, Valenzuela G, Marshall BJ, Dye KR, Hoffman SR,
Plankey MV, McCallum RW. Helicobacter pyloriinfection and gas-
tric emptying of solids in humans. J Gastrointest Motil
1992;4:113-117.

Rouillon JM, Azpiroz F, Malagelada JR. Reflex changes in intesti-
nal tone: relationship to perception. Am J Physiol 1991;
261:G280-2886.

Received August 31, 1995. Accepted November 28, 1995.

Address requests for reprints to: Vincenzo Stanghellini, M.D., Insti-
tute of Internal Medicine and Gastroenterology, Azienda Ospedaliera
Policlinico Sant’Orsola-Malpighi, Bologna, Via Massarenti 9, 40138
Bologna, Italy. Fax: (39) 51-392538.

The authors thank Dr. Vay Liang W. Go of UCLA for reviewing the
manuscript and Rosa Elena Garcia for skillful assistance in prepara-
tion of the manuscript.



