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Correlation between Predictors for Diabetic Gastroparesis
and Gastric Emptying Scintigraphy

Kyung-Ju Lee, Kyoung-Ho Ryu, Jin-Ook Chung, Dong-Hyeok Cho, Dong-Jin Chung and Min-Young Chung*

Department of Internal Medicine, Chonnam National University Medical School, Gwangju, Korea

The objective of this study was to evaluate the prevalence of gastroparesis in diabetic patients with
severe upper gastrointestinal symptoms and to examine the predictors of diabetic gastroparesis to improve
the efficiency of gastric emptying scintigraphy. Gastric emptying of a solid meal (scintigraphy) was
measured in 40 patients with diabetes (10 type 1 and 30 type 2) who had severe upper abdominal
symptoms. All patients were evaluated for anthropometry, lipid profiles, glycated hemoglobin, cardiac
autonomic neuropathy, and other chronic diabetic complications. Of the 40 patients who underwent
scintigraphy, the gastric emptying of solids was delayed in 16 (40%) patients, and 24 (60%) patients had
cardiac autonomic neuropathy. The BBV cardiac beat-to-beat variability test score correlated positively with
the gastric emptying time [OR=6.78 (1.53-30.04), p=0.018]. The deep breathing test (abnormal E/I ratio),
one of the BBV tests, correlated positively with the gastric emptying rate of solids [OR=7.00 (1.27-38.36),
p=0.025]. However, delayed gastric emptying was not related to the type or duration of diabetes, abdominal
symptoms, glycated hemoglobin, body mass index, lipid profiles, or other chronic diabetic complications.
Our results suggest that the BBV test, especially the abnormal deep breathing test, is associated with an
increased risk of diabetic gastroparesis in diabetic patients with gastrointestinal symptoms.
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Table 1, Clinical characteristics of subjects

Characteristics n=40
Age (years) 525+16.8
Sex (M/F) 14/26
Duration of diabetes (years) 13.3+£8.0
Type of diabetes (Type 1/Type 2) 10/30
Current Treatment method (Insulin/OHA only) 26/14
Current smoking (n) 34
Body mass index (kg/m?) 22.08+2.86
HbA1c (%) 8.49+275

192,15+43.39
151,95+80.01

Total cholesterol (mg/dL)
Triglyceride (mg/dL)

HDL-cholesterol (mg/dL) 52 52+22 34
LDL-cholesterol (mg/dL) 130.65+683.70
UAE (mg/gCr) 560.38+678.20
Blood urea nitrogen (mg/dL) 24 32+1535
Creatinine (mg/dL) 1.32+0.84

Values are mean+SD, OHA, oral hypoglycemic agents; HDL, high
density lipoprotein; LDL, low density lipoprotein; UAE, urinary albumin
excretion,
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Fig. 1. Correlation between clinical parameters and gastric emptying time.

Table 2, Correlation between cardiovascular reflex tests and gastric
emptying time

Delayed group* Normal groupJr p

(n=16) (n=24) value
Deep Abnormal 14 13
breathing test (n=27) (35.0%) (32.5%) 0.040
Normal 2 11
(n=13) (5.0%) (27 .5%)
Valsalva test ~ Abnormal 13 17
(n=30) (32.5%) (42.5%)
Normal 3 7 0.711
(n=10) (7 .5%) (17.5%)
Posture test ~ Abnormal 7 8
(n=15) (17.5%) (20.0%)
Normal 9 16 0.740
(n=25) (22.5%) (40.0%)
BBV test™ Abnormal 13 11
(n=24) (32.5%) (27 .5%)
Normal 3 13 0.025
(n=16) (7 .5%) (32.5%)

*Group with patients presenting delayed gastric emptying time of
solids; TGroup with patients presenting normal gastric emptying
time of solids; TBBV: cardiac beat-to-beat variability; Total score of
>3 was taken to indicate autonomic neuropathy,
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Table 3, Comparison of clinical characteristics between groups with
and without diabetic gastroparesis

Delayed group* Normal groupT

Variables (n=16) (n=24) p value
Sex (Men/Women) 412 10/14 0279
Type of diabetes 6/10 4/20 0136
(Type 1/Type 2)

Current Smoker 13 (81.3%) 21 (87.5%) 0677

Insulin Treatment 11 (68.8%) 15 (62.5%) 0.685
Age (years) 486+183 552+157 0227
BMI (Kg/mz) 2189+327 2222+259 0.732
Duration of diabetes 13174 134+85 0912
(years)

HbAic (%) 9.19+349 8.02+2.07 0.194
Total cholesterol 196.87+4587 189.00+4587 0620
(mg/dL)

HDL-cholesterol 5045+24.72 5390+2104 0639
(mg/dL)

LDL-cholesterol 14131+£86,01 12354+4385 0394
(mg/dL)

Triglyceride (mg/dL) 163.50+103.07 14425+6141 0509
UAE (mg/gCr) 811.39+774 43 39668+11812 0.065
BUN (mg/dL) 27 67+1543 2209+1517 0266
Creatinine (mg/dL) 1.53+0.01 118+0.14 0,202

* Group with patients presenting delayed gastric emptying time of
solids; *Group with patients presenting normal gastric emptying
time of solids; BMI, body mass index; HDL, high density lipoprotein;
LDL, low density lipoprotein; UAE, urinary alboumin excretion; BUN,
blood urea nitrogen.,

A& AFsIAH AulE AR AAA7)E AR S BBV
ZAAHOR=6.73, 95% CI; 1.53~30.04) ¢} deep breathing
test (OR=7.00, 95% CI; 1.27~38.35)¢] I =7} EA4F
o7 oot F& AR Uepth(Table 4).
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Table 4, Predictors for delayed gastric emptying time

Gastric emptying time

Predictors
OR (range) p value
Cardiac autonomic neuropathy 6.78 0.018
(BBV test) (1.53-30.04)
Deep breathing test 7.00 0.025
(E/! ratio test) (1.27-38.36)

Multiple regression analysis, p <0.05, Model includes age, smoking
habit, type and duration of diabetes, body mass index, urinary
albumin excretion, blood urea nitrogen, LDL-cholesterol, and HDL-
cholesterol,
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