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Gastroparesis is defined as the reduction in motor 
activity of antrum and fundus of the stomach, with gastric 
dysrrhithmia and pyloric spasm; it has an important impact 
on quality of life of the affected individual, but it is to often 
ignored by the clinician. The majority of cases are idiopathic, 
and long standing diabetes mellitus is responsible for about 
25-30% of cases [1]. 

The exact onset of gastroparesis is hard to be 
established because the disease is asymptomatic in the first 
stages and for a long period of time, and the symptoms, 
when present, are highly uncharacteristic. The onset may 
be acute with symptoms mimicking pyloric stenosis. 
Its cardinal features include nausea, vomiting, bloating, 
early satiety and discomfort. Weight loss, dehydration, 
electrolyte disturbances and malnutrition may develop in 
severe cases [1,2,3]

Asymptomatic patients may present the association 
an insufficiently controlled disease with a higher incidence 
of hypoglycemic episodes secondary to unequal absorption 
of ingested food. Food retention results in acceleration of 
fermentation which can determine diarrhea and progressive 
weight loss [3]. 

There are periods free of symptoms, but gastroparesis 
is progressive, chronic and may be disabilitating. There is 
no clear association between length of disease and the onset 
of delayed gastric emptying [3,4]. 

According to Revicki DA, et al. [5] the assessment 
of severity is important for appropriate management. One 
method is the Gastroparesis Cardinal Symptom Index, 
which is a sum of 3 subscales (ranging from 1–3) for the 
three main symptom complexes: postprandial fullness/early 
satiety, nausea/vomiting and bloating. 

The diagnosis of gastroparesis may be confirmed 
by demonstrating gastric emptying delay during a 4-hour 
scintigraphy (gastric emptying scintigraphy-GES) [3]. 

 GES has emerged as the most widely used test for 
the assessment of gastric emptying. According to Szarka 
LA & Camilleri M, the typical indications for GES are: 
unexplained nausea, vomiting, and dyspeptic symptoms; 
assessment of gastric motility prior to fundoplication for 
GERD; assessment of gastric motility prior to surgical 
treatment in colonic inertia and to screen for gastroparesis 
in diabetic patients who are being considered for treatment 
with medication that may further delay gastric emptying 
[4,5,6].

Magnetic resonance imaging (MRI) has been studied 
in last years, but further validation is needed before MRI 
is ready for applications in clinical practice. Additional 
attributes, as compared to GES, are: the ability to resolve 
wall motion, and to assess extragastric organs, along with 
absence of radiation [6]. 

Functional ultrasonography is a relatively inex-
pensive, safe, noninvasive method to assess gastric 
emptying. Duplex Doppler techniques have been used to 
study transpyloric flow of liquid meals. In the future, 3D 
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ultrasonography could become the most convenient test, but 
it still needs further validation. So, nowadays GES remain 
the golden standard to assess gastric function, including in 
diabetes patients [6]. 

There is a proposed classification of gastroparesis 
severity which may be useful in the approach of a diabetes 
mellitus patient with gastrointestinal symptoms and in 
treatment decisions. 

According to Abel et al [7] grade 1 means mild 
gastroparesis, with symptoms relatively easily controlled, 
the patient is able to maintain weight and nutrition on a 
regular diet or minor dietary modifications alterations.

Grade 2 means compensated gastroparesis, 
with moderate symptoms and partial control with 
pharmacological agents. The patient is able to maintain 
nutrition with dietary and lifestyle adjustments, and requires 
rare hospital admissions

Grade 3 is gastroparesis with gastric failure. The 
patient has refractory symptoms despite medical therapy, 
has also the inability to maintain nutrition via oral route, 
and needs frequent hospitalizations. 

Treatment consists in frequent, small meals and 
psychological support; also, several drugs are available, but 
with limited efficacy, like prokinetics and antiemetics which 
are the most wide-spread medicaments used [8,9,10]. 

Prokinetics (see also table 1)
Prokinetic agents most commonly used to treat 

gastroparesis include metoclopramide and erythromycin. 
Randomized clinical trials have shown a symptomatic 
benefit of these agents, as well as of cisapride and 
domperidone [11-19]. 

In general, as compared with placebo, these agents 
have increased gastric emptying by about 25 to 72% and 
have reduced the severity of symptoms by 25 to 68%. 
However, many of these trials were small, some were not 
blind, and some included patients with gastroparesis due to 
causes other than diabetes. 

Cisapride (5-HT4 receptor agonist) proved itself 
very useful but it is associated with an increased risk of 
cardiac arrhythmia, including torsades de pointes; therefore 
it is currently unavailable in many countries, and is used 
only if other medications fail [10].

Metoclopramide is a dopamine receptor antagonist 
which is widely used, as well as domperidone. With meto-
clopramide, patients may develop tolerance over time and 
the side effects may limit its use in up to 30% of patients. 
Irreversible late dyskinesia is a serious side effect that 
occurs in 1–10% of patients treated for more than 3 months 
[20]. In one trial, metoclopramide and domperidone were 
equally effective in reducing symptoms, but side effects on 
the central nervous system (somnolence, mental function, 
anxiety, and depression) were more pronounced in patients 
receiving metoclopramide [13]. 

The efficacy of domperidone matches that of 
metaclopramide and cisapride [20] but its effect on 
solid-phase gastric emptying is lost by 6 weeks [8, 20]. 
Domperidone is not currently approved by the Food and 
Drug Administration (FDA) but is available, with approval 
by local institutional review boards, through an FDA 
investigational new drug application.  

The efficacy of erythromycin in gastroparesis has 
not been fully demonstrated yet [20,21]. Erythromycin 
improves gastric emptying, but only a minority of patients 
will benefit with regard to symptoms amelioration [22]. 
Intravenous erythromycin (3 mg per kilogram of body 
weight every 8 hours by infusion) is more effective than 
placebo in relieving acute gastroparesis in hospitalized 
patients [23,24,25]

Muscarinic cholinergic agents (e.g., bethanechol), 
anticholinesterases (e.g., pyridostigmine), and the 5-
hydroxytryptamine4 (5-HT4) agonist tegaserod may 
accelerate gastric emptying [7], but data from trials assessing 
effects on symptoms of gastroparesis are lacking. 

Table 1. Prokinetics used in gastroparesis (after [10]). 
Agent Mechanism of action Comments 

Metoclopramide 
Dopamine receptor antagonist, central/peripheral
Also 5-HT3 antagonist
Also 5-HT4 agonist

FDA approved for gastroparesis
Central nervous system side effects in 20–30%
Prokinetic and antiemetic properties

Erythromycin Motilin receptor agonist
Gastrointestinal side effects in many patients: nausea/
vomiting/abdominal pain
Tachyphylaxis with long-term oral administration

Cisapride 
5-HT4 receptor agonist
Facilitates acetylcholine release
Also 5-HT3 antagonist

Taken off market in March 2000 for prolonging QT interval
Was only approved for nocturnal heartburn
Currently not available as prescription in United States

Domperidone Dopamine receptor antagonist peripheral Prokinetic and antiemetic properties. Available in Europe/
Canada/Mexico/New Zealand but not in United States

Tegaserod 5-HT4 partial agonist
FDA approved for irritable bowel syndrome, constipation 
predominant in women
Improves gastric emptying, no data on symptoms

Bethanechol Muscarinic receptor agonist Increases amplitude of contractions, not peristalsis
Not a true prokinetic agent
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Antiemetic agents are helpful for the relief of 
symptoms. Commonly used antiemetic agents include 
prochlorperazine, trimethobenzamide, and promethazine. 
Phenothiazines may be administered as tablets, capsules, 
liquid suspensions, or suppositories or by injection. 
For patients with severe symptoms, suppositories or 
injectable forms may be more efficacious. Side effects 
from phenothiazines are common and include sedation and 
extrapyramidal effects [10,21].

Pain relief is sometimes required. There are no 
data from controlled trials to guide the choice of agent for 
use in patients with gastroparesis. Agents used in clinical 
practice include antidepressants (e.g., low-dose tricyclics 
or duloxetine) and pregabalin (approved for patients with 
diabetic neuropathy) [10,21].

Nutritional Support
The choice of nutritional support and its route 

of administration depend on the severity of disease. The 
indications for supplementation of enteral nutrition [7] 
include unintentional loss of 10% or more of the usual 
body weight during a period of 3 to 6 months, inability to 
achieve the recommended weight by the oral route, repeated 
hospitalization for refractory symptoms, interference with 
delivery of nutrients and medications, need for nasogastric 
intubation to relieve symptoms, and nausea and vomiting 
resulting in a poor quality of life [7].

Botulinium injections are thought to decrease 
pylorospasm and accelerate gastric emptying. However, a 
controlled trial showed no efficacy [26]. 

Gastric electrical stimulation proves itself useful 
in refractory cases [20], but this method is, at present, 
limited to a few centers. It involves the use of electrodes, 
usually placed trough laparoscopy in the muscle wall of the 
stomach antrum, connected to a neurostimulator in a pocket 
of the abdominal wall. In one controlled trial involving 33 
patients with idiopathic or diabetic gastroparesis, electrical 
stimulation had no significant effect on symptoms overall, 
but reduced the weekly frequency of vomiting (P<0.05) [27]. 
The mechanism by which electrical stimulation improves 
symptoms is unclear. The use of different electrical settings 
for stimulation may improve clinical efficacy, but this 
suggestion requires further study [28].

In a large, heterogeneous series of patients with 
gastroparesis who were managed in a tertiary center, the 
majority (74%) required long-term prokinetic therapy 
[16]. The postsurgical group, and those with idiopathic 
gastroparesis associated with prominent abdominal pain 
or a history of physical or sexual abuse, were the most 
refractory to pharmacologic therapy. 

Guidelines for management have been published 
by the American Gastroenterological Association [10] 

and the American Motility Society [7]; these guidelines 
predominantly reflect expert opinion, since there are only 
limited data from randomized trials to guide management.

The prognosis in diabetic gastroparesis has been 
assumed to be poor, but follow-up over at least a decade 
indicates that this is not necessarily the case, with no 
increase in mortality over patients with diabetes and a 
normal rate of gastric emptying [29]. Neither the rate of 
emptying nor symptoms changed markedly over a similar 
period [30].

Trimebutine (an endorphinic agonist) may also be 
used in gastroparesis due to its prokinetic activity [31].
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