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Diabetic gastroparesis (DGP) is a debilitating gastrointestinal disorder characterized by delayed gastric emptying in

individuals with diabetes mellitus, particularly type 1 and long-standing type 2 diabetes. This condition, although not

widely known, significantly impacts the quality of life of affected individuals. The symptoms of DGP, including early

satiety, excessive fullness after meals, loss of appetite, bloating, abdominal pain, and vomiting, stem from the

slowed or stalled movement of food from the stomach to the small intestine.
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1. Diagnosis

Diabetic gastroparesis (DGP) presents a diagnostic challenge, demanding a comprehensive approach for accurate

identification and management. The clinical diagnosis begins with a meticulous evaluation of the patient’s medical

history, focusing on symptoms such as early satiety, postprandial fullness, nausea, vomiting, and erratic blood

glucose control, especially in individuals with a long-standing history of diabetes, particularly those with type 1 or

longstanding type 2 diabetes . A thorough physical examination is crucial, encompassing abdominal

assessments to detect signs like distension or tenderness, alongside an evaluation of nutritional status. Exclusion

of other conditions that mimic DGP symptoms, such as peptic ulcer disease or intestinal obstruction, involves tests

like upper endoscopy, imaging studies, and medication reviews to rule out potential causes. In the evaluation of

suspected gastroparesis, it is imperative to exclude mechanical obstructions through diagnostic procedures such

as upper endoscopy, computed tomography, or magnetic resonance enterography . In cases where no

obstructions are detected, specialized gastrointestinal function tests become instrumental in diagnosing

disturbances associated with diabetic gastroenteropathy.

Specialized diagnostic tests play a pivotal role in confirming delayed gastric emptying and differentiating DGP from

other motility disorders. Gastric scintigraphy (GES), considered the gold standard, evaluates gastric emptying non-

invasively by employing a standard low-fat meal, tracking both solid and liquid phases. Delayed gastric emptying is

diagnosed if there is greater than 60% retention at 2 h or 10% retention at 4 h. Mild, moderate, and severe

classifications are made based on 10–15%, 16–35%, and >35% gastric retention after 4 h, respectively . Notably,

sex differences impact solid gastric emptying rates, with females being approximately 15% slower than males.

GES limitations include variations in protocols across institutions, limited access to gamma-camera facilities, and

radiation exposure concerns, restricting its use in specific populations, such as pregnant women or children.
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The Gastric Emptying Breath Test (GEBT) offers a noninvasive approach to assess gastric emptying rates. Utilizing

a C-labeled substrate in a standardized meal, GEBT measures exhaled CO  at intervals (45, 90, 120, 150, 180,

and 240 min) . The C substrate is absorbed in the duodenum, releasing CO  in breath samples. While GEBT

is radiation-free, cost-effective, and suitable for certain populations, it remains an indirect measure of gastric

emptying, with individual metabolism variations not fully understood.

The Wireless Motility Capsule (WMC) has served as a safe alternative to GES. This small wireless transmitting

capsule records and transmits pH, pressure, and temperature data as it travels through the gastrointestinal tract.

Gastric emptying time is determined by a pH shift as the capsule moves from the acidic stomach to the alkaline

duodenum. The patient ingests the WMC after a standardized nutrient meal, and normal emptying should occur

within 5 h. WMC pressure measurements can distinguish between patients with DGP and healthy individuals,

demonstrating fewer contractions and motility indices in the former . However, despite its historical significance,

the WMC is no longer available.

Additionally, the Ambulatory Motilis 3D-Transit System, although holding promise for advancing our understanding

of gastrointestinal motility, is currently not available in clinical practice. This innovative system monitors

electromagnetic capsules as they traverse the gastrointestinal tract, furnishing detailed insights into gut contractile

activity, movement velocity, orientation, and regional transit times. The system’s capability to provide valuable

anatomical information enables a comprehensive analysis of colonic motility, encompassing motor patterns and

dynamics .

Finally, it is important to note that the diagnosis of diabetes presents a complex clinical landscape marked by

challenges in establishing a clear association between delayed gastric emptying and symptomatic manifestations

. While delayed gastric emptying is often considered a hallmark of gastroparesis, the strength of its correlation

with the daily symptoms experienced by individuals with diabetes mellitus remains elusive . This diagnostic

uncertainty is further compounded by the observation that a significant number of patients with delayed gastric

emptying are asymptomatic, and that symptom profiles in diabetes mellitus patients with normal or delayed gastric

emptying often exhibit striking similarities . Moreover, therapeutic trials utilizing prokinetic agents for

gastroparesis have revealed a lack of consistent correlation between improvements in gastric emptying and

symptom relief . In this context, exploring the intricacies of the diagnostic process becomes imperative,

shedding light on the limitations of existing techniques and emphasizing the importance of considering subjective

symptoms alongside objective measures during gastric emptying studies for a more nuanced and accurate

diagnosis. Despite its traditional role in diagnosis, delayed gastric emptying suggests a potentially stronger

relevance to glycemia and, conceivably, in guiding therapeutic interventions . Our evolving understanding

prompts a nuanced perspective that goes beyond the conventional view of delayed gastric emptying as the

hallmark feature.

2. Effects of Diabetic Gastroparesis on Glycemia
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The gastrointestinal tract plays a crucial role in glucose homeostasis, with gastric emptying rates influencing blood

glucose concentrations. While fasting blood glucose levels are regulated by insulin and glucagon secretion, hepatic

and peripheral glucose uptake, and postprandial glucose levels are influenced by various factors. These factors

include glucose absorption, disposal, endogenous glucose production, meal composition, gastric emptying rate,

small intestine processes (such as glucose absorption and incretin release), insulin secretion, and hepatic and

peripheral glucose disposal . The gastric emptying rate accounts for about 35% of the initial rise in

postprandial glucose levels, contributing significantly to both early and overall postprandial glycemia .

Notably, patients with gastroparesis in Type 1 diabetes require reduced early postprandial insulin compared to

those with a normal gastric emptying rate . In intervention studies with Type 2 diabetes patients, inhibiting gastric

emptying with opiates markedly decreased glycemic excursions, while prokinetic erythromycin administration had

opposite effects . Understanding the relationship between slowing gastric emptying and reductions in glycemia

is crucial. Precise evaluation using intraduodenal glucose infusions spanning physiological rates demonstrated a

nonlinear glycemic response, emphasizing the significance of even modest changes in intestinal glucose flux.

Moreover, studies indicate that accelerated gastric emptying leads to postprandial hyperglycemia, while abnormally

delayed emptying might predispose individuals to hypoglycemia. Therefore, measuring gastric emptying in insulin-

treated diabetes patients with unexplained hypoglycemic episodes, particularly in the early postprandial period, is

vital. Adjustments in insulin regimens or therapies to enhance gastric emptying predictability, typically by

accelerating it, should be considered based on these measurements .

3. Nutritional Management of Diabetic Gastroparesis

DGP is a clinical condition characterized by an increased risk of malnutrition, both in quantitative and qualitative

terms. Data from The NIDDK Gastroparesis Clinical Research Consortium (GpCRC) in 2011 revealed that more

than 60% of the 305 patients enrolled in the study experienced malnutrition, failing to meet the minimum required

levels of calories, and many of them presented severe vitamin deficiencies. This registry encompasses all patients

with gastroparesis, regardless of the presence of type 1 or type 2 diabetes. Particularly in type 2 diabetic

individuals, the data showed a significant number of patients who were overweight, contrary to the common idea

that identifies underweight as the sole hallmark of malnutrition. According to the study results, only a very small

percentage of gastroparetic patients received nutrition counseling from a qualified dietitian or followed a suggested

diet to minimize gastrointestinal discomfort . All these data underscore the crucial importance of nutritional

assessment in all individuals affected by gastroparesis, with special attention to diabetic individuals due to

implications for glucose management.

In the absence of evidence-based guidelines, nutritional management of DGP relies on expert recommendations,

observational studies, and clinical consensus. Initially, all patients diagnosed with DGP should undergo an

assessment for malnutrition. A BMI < 20 kg/m  or unintentional weight loss of 5–10% of body weight within the last

3–6 months are considered severe clinical markers of malnutrition . Being overweight, as discussed below,

does not exclude the presence of a risk or actual malnutrition. In diabetic individuals, the presence of early morning

satiety could be an indirect sign of gastroparesis. To avoid excluding overweight individuals from nutritional
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surveillance, a weight goal, above which clinical intervention must be performed, should be identified for all

individuals affected by DGP, leading to a specific nutritional plan tailored to each patient. One of the general

recommendations is to avoid large meals. For individuals with DGP, six or eight meals during the day are

suggested. Large meals, indeed, both slow gastric emptying and reduce lower esophageal sphincter pressure.

Food consistency is crucial. Unlike solids, liquid meals do not require antral contraction to pass through the

stomach, emptying simply by gravity. Moreover, well-prepared liquid meals can be highly caloric. If feasible,

transitioning from solid to liquid meals could be suggested for all gastroparetic patients. Consuming liquid meals in

the later part of the day could alleviate gastroparetic symptoms. Parrish et al. suggest in their work a specific semi-

liquid meal pattern combining liquid foods and liquid supplements. Moreover, they suggest enhancing the protein

and caloric load, flavor, and palatability of liquid foods . Experts also recommend avoiding a supine position in

the first hours after a meal, as antigravity effects and duodenal compression by the spine could immediately

worsen gastroparetic symptoms. For the same reason, elevating the head by 6–8 cm during sleep is suggested to

minimize reflux. Patients with DGP are prone to the formation of bezoars due to their incapability to properly

eliminate fibers. Generally, fibers are contraindicated in patients with DGP, although their possible effect in

minimizing the glycemic index of foods is recognized. Some researchers are exploring technological solutions to

improve gastric tolerance to fibers in gastroparetic individuals . Suresh et al. have recently demonstrated that

some fibers characterized by low viscosity (PHGG—partially hydrolyzed guar gum or Arabic gum) are better

tolerated in terms of gastrointestinal symptoms than high viscosity ones (psyllium husk) in people affected by DGP

presenting the same effects in mitigating glycemic index. These results seem encouraging in a new definition of the

role of fibers in DGP . Fats, in general, reduce gastric emptying, although they may be better tolerated in liquid

form. Limiting their consumption to general dietary recommendations in people with diabetes, based on the

patients’ gastric tolerance, could be encouraged. Another aspect to consider is that hyperglycemia (glycemia > 200

mg/dL) itself inhibits gastric emptying. Trying to avoid glycemic variability and adapting insulin administration

following a basal-bolus regimen to the nutritional habits of the patient affected by DGP is a fundamental goal for

diabetologists, also aiming to improve the quality of life and reduce gastric symptoms in patients. To date, there are

no recommendations for choosing specific insulin analogs over others. In summary, the main nutritional

suggestions for diabetic individuals experiencing gastroparesis are as follows (Figure 1) :
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Figure 1. Main nutritional interventions in patients with diabetic gastroparesis.

Eating smaller and more frequent meals;

Eating slowly (30 min meals);

Avoiding the supine position for at least the first hour after a meal;

Sleeping with the head elevated 6–8 inches from the bed to minimize reflux;

Avoiding tight clothes that could compress the abdomen;

Avoiding meals in the later part of the day;

Avoiding fats and fibers;

Avoiding chewing gums that increase air swallowing;

Avoiding CATS: caffeine, alcohol, tobacco, and stress;
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Avoiding all foods that can reduce lower esophageal sphincter pressure: peppermint, chocolate, fat, and

caffeine.

Some experts have suggested a specific semi-liquid dietary plan divided into six meals, also indicating

carbohydrate counts to help patients choose the correct rapid insulin analog dose, minimizing glycemic variability

. Finally, it is possible to consider enteral nutrition if patients with DGP fail to maintain the weight goal, continue

to lose weight, or experience multiple hospitalizations for refractory gastric symptoms, which could lead to

dehydration and starvation. As is well known, enteral nutrition represents the best option in terms of artificial

nutrition, ensuring patients’ both balanced nutrition and hydration and a reliable means of drug delivery (e.g.,

antiemetic or prokinetic), preserving the functionality of the gastrointestinal tube and helping diabetologists and

patients themselves better control glycemic variability due to a direct correlation between nutrients, glycemic

variation, and administered insulin doses. Parenteral nutrition could be reserved only in selected cases,

considering the high rate of complications associated with its use in diabetic individuals. Nutritional management of

patients affected by DGP continues to pose a difficult clinical challenge for diabetologists and nutritionists who must

balance a proper diet in both qualitative and quantitative terms, glycemic control, and gastric symptoms to enhance

the quality of life .
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