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Diagnosis of diabetic gastroenteropathy is often challenging. 
Since diabetic gastroenteropathy can affect the entire gastrointestinal 
(GI) tract, the presenting symptoms associated with this condition, 
including nausea, vomiting, early satiety, fullness, and bloating are 
non-specific.1 The distinction between upper and lower GI involve-
ment is not always clear, which further complicates the diagnostic 
approach in cases of diabetic gastroenteropathy.

Accordingly, a patient is diagnosed with diabetic gastroenter-
opathy through the exclusion of alternative diagnoses using labora-
tory tests, endoscopy, and imaging studies. Several functional tests 
are available for identification and quantification of bowel dysfunc-
tion; results of such tests can provide more detailed knowledge re-
garding the physiology and pathophysiology of GI neuromuscular 
function.2 However, there is a poor correlation between symptoms 
and objective findings of diabetic gastroenteropathy with respect 
to the optimization of diagnosis and treatment.1,3 Furthermore, the 
usefulness of measurement data in directing for the prediction of 
responses to therapy remains controversial.

In this issue of the Journal of Neurogastroenterology and Mo-
tility, a study investigating bowel transit abnormalities and the vol-
ume of small intestine in patients with type 1 diabetes mellitus (DM) 

has been published.4 GI motility was evaluated using the 3-dimen-
sional (3D)-Transit system (Motilis Medica SA, Lausanne, Swit-
zerland) in 20 patients with type 1 DM who had symptoms that 
could be attributed to diabetic enteropathy and 20 matched healthy 
controls. The median gastric emptying time in the patients with 
DM was longer than that in the controls (3.3 hours and 2.4 hours, 
P = 0.002), whereas there was no significant difference between 
the median small intestinal transit time in the patients and that in 
the control groups (5.0 hours and 4.8 hours, P = 0.883). Further-
more, the patients and healthy controls did not differ with respect to 
the frequency and amplitude of gastric contractions.

Additionally, gastric and small intestinal wall volumes were 
estimated through volumetric analysis of data obtained from CT 
scans. The volumes of the gastric wall and gastric contents were 
similar in the 2 groups, whereas total small intestinal volume and 
small intestinal wall volume were significantly larger in patients with 
DM than in controls. With respect to bowel content, compared to 
healthy controls, patients with DM appeared to have more fluid 
in the small intestine (P = 0.082); however, the difference was not 
statistically significant. The findings of the study suggest that the 
volume of small intestine may provide the most sensitive objective 
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measure for diabetic enteropathy in patients with type 1 DM.
Gastric emptying scintigraphy using a standardized radio-

labeled meal is the gold standard for the measurement of gastric 
emptying times.5 Scintigraphic assessment is also used to measure 
small bowel transit times. In a previous study, it was observed that 
among patients with gastroparesis, the number of patients with both 
delayed small bowel transit and delayed gastric emptying was great-
er than the number of patients with isolated delayed small bowel 
transit.6 This finding indicates that small bowel scintigraphy can 
be used in addition to gastric emptying tests to evaluate symptoms 
suspected of diabetic gastroenteropathy.6 However, limited norma-
tive data regarding small bowel transit times are available, and the 
interpretation of such data can be affected by abnormal gastric or 
colonic motility.

The wireless motility capsule is sensitive to pH, temperature, 
and pressure changes in the GI tract, and it allows for an ambula-
tory and minimally invasive assessment of regional and whole gut 
transit times without radiation exposure.3 Although parameters 
evaluated using different modalities are not directly comparable to 
each other, the performance characteristics of the wireless motility 
capsule are considered reliable.7,8 A previous study in which gastric 
emptying scintigraphy and the wireless motility capsule were used 
found that extragastric or generalized transit delays occur in more 
than 40% of patients with gastroparesis, indicating that small bowel 
dysmotility may play an important role in gastroenteropathy.7

The 3D-Transit electromagnetic tracking system is another 
capsule-based technique that allows for an ambulatory assessment 
of gastric emptying, small intestinal transit time, and colonic tran-
sit times in a single investigation.9 A major advantage of the 3D-
Transit system is that it enables a detailed assessment of contraction 
patterns in a precise anatomical location. A previous study in which 
the 3D-Transit system was used showed that patients with type 1 
DM had longer gastric emptying times, colonic transit times, and 
whole gut transit times than healthy controls.10

Imaging techniques such as MRI, positron emission tomogra-
phy, and CT are also used for the morpho-functional assessment of 
the GI tract.11 Furthermore, attempts have been made to determine 
objective parameters, which can be useful surrogates for bowel 
dysfunction, through volumetric analyses. A recent study in which 
the small intestinal and colonic volumes in patients with type 1 DM 
were evaluated using CT also showed that patients with DM were 
found to have larger small intestinal and colonic wall volumes that 
healthy controls.12 Similarly, in the present study, CT was utilized 
to estimate organ volumes, and the study showed that the small 
intestinal volume was larger in patients with suspected diabetic 

enteropathy than in controls.4 Despite the promising results of ap-
proaches involving volumetric analyses of the GI tract, analysis and 
interpretation of data extracted from imaging techniques are time-
consuming measures that cannot be used in current clinical practice. 
In addition, the clinical significance and underlying mechanisms of 
large small intestinal volumes, with respect to the development of 
symptoms, need to be further elucidated.

In conclusion, the measurement of gastric emptying times 
remains the standard for the assessment of patients suspected of 
having diabetic gastroenteropathy. Additional tests that involve the 
evaluation of whole gut motility may be useful complements to gas-
tric emptying tests. However, given the lack of understanding about 
the pathophysiology of diabetic gastroenteropathy, it is uncertain 
whether information obtained through functional tests can influence 
management of patients with diabetic gastroenteropathy. The jour-
ney towards a better understanding of GI motility and dysmotility 
and the establishment of single method that is more desirable than 
other methods for a comprehensive assessment of diabetic gastroen-
teropathy is still underway.
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