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Chapter 1

General introduction and outline
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CHAPTER 1

General introduction

The function of the stomach comprises storage of ingested food, production of 

gastric secretion and mixing food with gastric secretion, grinding the ingested food 

(motility) and emptying of the stomach to the duodenum. This function can roughly 

be summed up by two main processes: gastric emptying and gastric motility. 

Disorders of gastric function such as diabetic gastroparesis, functional dyspepsia 

and disorders after gastrointestinal surgery are characterized by a variety of 

changes of gastric motility and emptying: hyper- or hypomotility, disturbed gastric 

accommodation and delayed emptying, all in the absence of pathology found at 

endoscopy or abnormal laboratory results (1-3). Patients with disorders of gastric 

motility and gastric emptying experience a wide variety of complaints that are 

meal-related, such as nausea, bloating, gastric pain and/or gastric tension after meal 

consumption. Assessment of these disorders plays an important role in differential 

diagnosis and subsequent treatment of these patients.

Several techniques are currently applied to study normal and pathological 

gastric motility and gastric emptying but they measure or evaluate only few of 

the various aspects. For example, the barostat technique is considered the gold 

standard for evaluation of proximal gastric motor function, including gastric 

accommodation (4). Accommodation of the stomach wall is considered to be a 

vagally mediated refl ex that causes the stomach wall to relax in response to a meal 

that has been consumed and acts as both a chemical and a mechanical stimulus. 

Gastric accommodation results in a reduction of gastric wall tone tone, which 

gives the stomach the opportunity to distend, providing a reservoir for the meal 

(5). Disadvantages of the barostat technique are the invasive nature requiring oral 

intubation with intragastric positioning of a polyethylene bag. Moreover, questions 

have been raised about possible interference of the barostat with gastric physiology 

(6-8), since it could act as a mechanical stimulus itself. Recognition of these 

characteristics may contribute to the diagnosis of motility disorders.

Since the early 1990’s, magnetic resonance imaging (MRI) has been employed 

experimentally to investigate gastric motility and emptying non-invasively (5;9-11). 

Feinle et al validated MRI as a tool for the analysis of gastric emptying (12). And since 

that time, MRI has been used more often to study gastric pathophysiology (1;2;6;7;13-15).
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Therefore, the aim of this thesis is to study and hereby validate MRI as a non-

invasive tool for evaluation of gastric emptying and gastric motility in both 

healthy subjects and in patients with functional dyspepsia, both with and without 

pharmacological stimuli.

Outline of the thesis

This thesis describes and validates magnetic resosnance imaging (MRI) as a tool 

for evaluation of gastric emptying and gastric motility in both healthy subjects and 

in patients with functional dyspepsia.

Chapter 2 reviews the main studies that employ MRI for evaluation of gastric 

function. In Chapter 3, real-time MR imaging of gastric motility is compared with 

simultaneous barostat recordings in healthy subjects.  Changes in gastric motility 

and gastric volume were induced by intravenous administration of erythromycin 

and glucagon. In Chapter 4, the effect of the barostat bag on gastric function was 

evaluated with MRI. This was done in healthy subjects by simultaneous MRI + 

barostat recording vs. MRI alone in response to meal ingestion. In Chapter 5 

intragastric meal volumes (i.e. gastric emptying) and the accommodation response 

to a meal was studied in a group of 14 healthy subjects with simultaneously 

performed barostat and MRI and with MRI alone. 

In Chapter 6, the effect of intravenously administered somatostatin on gastric 

emptying and motility is evaluated with MRI in healthy subjects and in patients 

with functional dyspepsia. In Chapter 7, twenty healthy subjects and 20 patients 

were studied with MRI. Aim of this part of the study was to evaluate whether MRI 

was able to differentiate between healthy subjects and patients with functional 

dyspepsia. 
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