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Abstract INTRODUCTION AND AIM: About 15% of hyperthyroid patients suffer from gas-
trointestinal symptoms such as diarrhea, constipation, nausea and early satiety 
the problem. Published reports on the topic of gastric emptying in hyperthyroid-
ism are rare and discrepant in their results.
PATIENTS AND METHODS: Thirteen patients (8 women, 5 male; aged 41.92±1.491 
SE yr) with a recently established diagnosis of subclinical hyperthyroidism due 
to Graves-Basedow disease and as control group 10 age-matched healthy subject 
(7 women, 3 male; 39.6±2.918 SE yrs) participated in this study. Scintigraphic 
method (food labeled with 99mTc sulfur colloid) was used for measurement of 
gastric emptying.
RESULTS: Gastric emptying time was similar in both subclinical hyperthyroid 
and control groups (p=0.413).
DISCUSSION: There are few studies on the subject of gastric emptying in hyper-
thyroidism with either delayed emptying or with emptying time similar to con-
trols. In the only one study in subclinical hyperthyroidism, gastric emptying 
was found to be delayed. We also found that gastric emptying was delayed in 
subclinical hyperthyroidism. On the basis of this and other studies, we may sug-
gest that in subclinical hyperthyroidism, gastric emptying of solids were similar 
to that in age-matched healthy control subjects and gastrointestinal dysfunc-
tion is dependent on severity of the hyperthyroid state and might be a result of 
impaired neuro-hormonal regulation. Yet the data must be supported on larger 
groups.
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Introduction and aims

About 15% of hyperthyroid patients suffer from 
gastrointestinal symptoms such as diarrhea, constipa-
tion, nausea and early satiety the problem [1]. Notori-
ously, these symptoms are believed to be secondary to 
rapid gastric emptying. Published reports on the topic 
of gastric emptying in hyperthyroidism are rare and 
discrepant in their results. Normalization of the gastric 
emptying of a hypertonic glucose solution, in terms of 
prolongation of the gastric half-emptying time, has 
been observed in patients with hyperthyroidism when 
euthyroidism was restored after pharmacological treat-
ment [2]. Remarkably, acute gastroparesis associated 
with thyrotoxicosis was rather recently described in a 
case report [3]. Laboratory work on rats after induction 
of hyperthyroidism revealed that gastric emptying was 
faster when compared to euthyroid state [4,5]. Results 
of these studies were compatible with increased gastric 
emptying in hyperthyroidism.

Consequently, we decided to survey, in our cross-sec-
tional study, the changes in the kinetics of the gastric 
emptying of solids in subclinical hyperthyroidism. 
Age-matched healthy individuals were examined as a 
reference group.

Patients and methods

Thirteen patients (8 women, 5 male; aged 41.92 ± 
1.491 SE yr) with a recently established diagnosis of 
subclinical hyperthyroidism due to Graves-Basedow 
disease participated in this study. The diagnosis of 

subclinical Graves-Basedow disease was established 
by the presence of a diffuse goiter, or normal FT3 and 
FT4 with decreased TSH concentrations in serum with 
increased thyroid uptake of radioactive 99mTc pertech-
netate. Ten age-matched healthy subjects (7 women, 3 
male; 39.6±2.918 SE yrs) served as the control group. 
Exclusion criteria for the study were cigarette smoking 
and alcohol abuse, as well as intake of drugs known to 
affect GI motility. Gastric emptying and the clinical and 
laboratory indices of thyroid function were examined 
in every patient.

Measurement of gastric emptying

Patients quit smoking and fasted overnight before 
the examination. As described previously [6,7] , a stan-
dard test meal consisting of scrambled eggs labeled with 
99mTc sulfur colloid, white bread, and 250 ml of skim 
milk (390 kcal; 19.3 g protein, 14.8 g fat, 41.2 g carbo-
hydrates) was given to the patients in the morning. The 
time needed to consume the meal did not exceed 5 min. 
With the 18.5 MBq of (500 µCi) activity of 99mTc sulfur 
colloid used per examination. Data acquisition started 
immediately after the meal was completed. Ninety 1-
minute frames were acquired with the patient lying in 
supine position in front of a gamma camera coupled 
on-line with a computer device. A parallel hole high 
resolution collimator was used. The analyzer was set on 
the 140-keV photopeak with 20% energy window width. 
Quantitative analysis of the stored data was performed 
as described previously [8]. A whole stomach region of 

interest was drawn manually. Time-activity curves 
from the gastric region of interest were corrected for 
the physical decay of the isotope and normalized for 
the fraction of activity remaining within the stomach 
(with a peak activity frame of 1.0). Taking into account 
previous investigations, correction for background was 
omitted as negligible. Correction for the spatial move-
ment of the tracer within the stomach was assured by 
the experimental design, which considered a subject 
to be her own control. As described previously [9], the 
normalized gastric emptying curves were fi tted with a 
power-exponential function to derive the gastric half-
emptying time (t1/2), the curve shape parameter (S), 
and the slope of the curve (K). A patient was considered 
to have abnormal gastric emptying if any of the gastric 
emptying parameters was outside the two-tailed 95% 
confi dence limit established in healthy subjects, i.e., 
outside the mean ± 2 SD range. 

Statistical methods

For comparisons between groups, Mann-Whitney U 
test was used. p<0.05 (two-tailed) was considered to be 
signifi cant. Results presented here are expressed as the 
mean ± SEM.

Results

Patient and control subjects’ profi les and clinical 
characteristics are shown in Table 1. Statistical analysis 
for age between groups revealed no difference. Serum 
levels of FT3 and FT4 were within normal ranges in 
both of the groups, statistical difference being non-sig-
nifi cant. However, serum TSH was signifi cantly lower 
in the subclinically hyperthyroid group than the control 
group. Gastric emptying time was similar in subclinical 
hyperthyroid group when compared to control group 
(p=0. 413) (fi gure 1).

Discussion

We found that gastric emptying was similar in 
subclinical hyperthyroid patients and control subjects 
(p=0.413). Unfortunately, we could not fi nd in the lit-
erature any other publication, except one [10] on the 
topic of gastric emptying in subclinical thyroid disor-
ders, with the results of which we could compare our 
results. For this reason, we mostly accepted the stud-
ies performed in overt hyperthyroidism as a reference 
point to our study. 

Several research groups reported rapid orocecal 
transit times in hyperthyroidism [11,12]. As demon-
strated previously [11,13,14], a rapid gastrocecal pas-
sage of chyme rather than an increased rate of gastric 
emptying would account for the phenomenon. On the 
other hand, some investigators observed that in thyro-
toxicosis, small and large intestinal transit is acceler-
ated, while gastric emptying was similar to that found 
in euthyroid control subjects [15]. Authors presumed 
that diarrhea in hyperthyroidism must be secondary 
to rapid intestinal transit. Previously Wiley et al.[16] 
reported that gastric emptying was unchanged in com-
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parison to the pretreatment situation in four patients 
with hyperthyroidism who returned to euthyroidism 
after pharmacological treatment. Nevertheless, Hold-
sworth et al observed a signifi cant decrease in the 
rate of gastric half-emptying of a 51Cr-labeled liquid 
meal in patients with hyperthyroidism with return to 
euthyroidism. However, in the latter study, a multi-
component liquid meal was applied [16] , as opposed to 
the hypertonic glucose solution applied in the former 
study [2]. Holdsworth et al.[2] found that rapid liquid 
phase gastric emptying in patients with hyperthyroid-
ism was associated with elevated peak blood glucose 
and insulin levels. In contrast to human studies, Ikeda 
et al demonstrated in thyrotoxic rats that an altered 
glucose tolerance to intragastric glucose load was pri-
marily due to rapid gastric emptying, whereas glucose 
absorption from the small intestine remained normal 
[5]. Miller et al. [4] did not observe any difference rela-
tive to healthy control subjects in the pattern of gastric 
emptying of a 458-kcal liquid meal in fi ve untreated 
patients with hyperthyroidism or in the four who 
returned to euthyroidism after administration of 131I. 
In one of the rare studies questioning autonomic ner-
vous system (ANS) interaction with thyroid hormone 
status, it was demonstrated that ANS dysfunction in 
hyperthyroidism results in impaired neuro-hormonal 
regulation (decrease of vagal infl uence) of gastric 
myoelectrical activity followed by delay of gastric 
emptying [10]. Authors also found the degree of both 
gastric dysrhythmia and delay of gastric emptying to be 
proportional to the level of FT3 in hyperthyroid groups. 
Additionally, they reported that among patients with 
moderate hyperthyroidism, the gastric emptying time 
was only slightly prolonged when compared to control 
group.

In summary, gastric emptying in hyperthyroidism 
was either found to be delayed or similar to controls. 
Several factors may account for these controversial 
results: different composition and consistency of the 
test meals, and the method chosen for measuring gas-
tric emptying. On the basis of this and other studies 
[10], we may suggest that in subclinical hyperthyroid-
ism, gastric emptying of solids were similar to that in 
age-matched healthy control subjects, gastrointestinal 
dysfunction is dependent on the severity of the hyper-
thyroid state and might be a result of impaired neuro-
hormonal regulation. Yet the data must be supported 
on larger groups.
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