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Gastroparesis in a patient
with diabetic ketoacidosis

A 40-year-old man with type 1 diabetes 
mellitus and recurrent renal calculi pre-

sented to the emergency department with nau-
sea, vomiting, and abdominal pain for the past 
day. He had been checking his blood glucose 
level regularly, and it had usually been within 
the normal range until 2 or 3 days previously, 

when he stopped taking his insulin because he 
ran out and could not afford to buy more.
 He said he initially vomited clear mucus 
but then had 2 episodes of black vomit. His 
abdominal pain was diffuse but more intense 
in his fl anks. He said he had never had nausea 
or vomiting before this episode.
 In the emergency department, his heart 
rate was 136 beats per minute and respiratory 
rate 24 breaths per minute. He appeared to be 
in mild distress, and physical examination re-
vealed a distended abdomen, decreased bowel 
sounds on auscultation, tympanic sound elic-
ited by percussion, and diffuse abdominal ten-
derness to palpation without rebound tender-
ness or rigidity. His blood glucose level was 
993 mg/dL, and his anion gap was 36 mmol/L. 
 Computed tomography (CT) showed new 
severe gastric distention; a scan 11 months 
previously to look for renal stones had been 
normal (Figure 1). The patient’s presenta-
tion, physical examination, and laboratory 
and radiographic investigations narrowed the 
working diagnosis to gastric outlet obstruction 
or acute gastroparesis, but since CT showed 
no obstructing mass, the diagnosis of acute 
gastroparesis that coexisted with diabetic ke-
toacidosis was more likely.
 The patient was treated with hydration, 
insulin, and a nasogastric tube to relieve the 
pressure. The following day, his symptoms had 
signifi cantly improved, his abdomen was less 
distended, his bowel sounds had returned, and 
his plasma glucose levels were in the normal 
range. The nasogastric tube was removed after 
he started to have bowel movements; he was 
given liquids by mouth and eventually solid 
food. Since his condition had signifi cantly 
improved and he had started to have bowel 
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FIGURE 1. Computed tomography at pre-
sentation (top) and 11 months previously 
(bottom).
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movements, no follow-up imaging was done. 
The next day, he was symptom-free, his lab-
oratory values were normal, and he was dis-
charged home.

 ■ GASTROPARESIS

Gastroparesis is defi ned by delayed gastric 
emptying in the absence of a mechanical ob-
struction, with symptoms of nausea, vomiting, 
bloating, and abdominal pain. Most common-
ly it is idiopathic or caused by long-standing 
uncontrolled diabetes.
 Diabetic gastroparesis is thought to result 
from impaired neural control of gastric func-
tion. Damage to the pacemaker interstitial 
cells of Cajal and underlying smooth muscle 
may be contributing factors.1 It is usually 
chronic, with a mean duration of symptoms 
of 26.5 months.2 However, acute gastropare-
sis can occur after an acute elevation in the 
plasma glucose concentration, which can af-
fect gastric sensory and motor function3 via re-
laxation of the proximal stomach, decrease in 
antral pressure waves, and increase in pyloric 
pressure waves.4

 Patients with diabetic ketoacidosis often 
present with symptoms similar to those of gas-
troparesis, including nausea, vomiting, and 
abdominal pain.5 But acute gastroparesis can 
coexist with diabetic ketoacidosis, as in our 
patient, and the gastroparesis can go undiag-
nosed, since imaging studies are not routinely 
done for diabetic ketoacidosis unless there is 
another reason—as in our patient.  
 More study is needed to answer questions 
on long-term outcomes for patients present-
ing with acute gastroparesis: Do they develop 

chronic gastroparesis? And is there is a cor-
relation with progression of neuropathy?
 The diagnosis usually requires a high level 
of suspicion in patients with nausea, vomiting, 
fullness, abdominal pain, and bloating; exclu-
sion of gastric outlet obstruction by a mass or 
antral stenosis; and evidence of delayed gas-
tric emptying. Gastric outlet obstruction can 
be ruled out by endoscopy, abdominal CT, or 
magnetic resonance enterography. Delayed 
gastric emptying can be quantifi ed with scin-
tigraphy and endoscopy. In our patient, gas-
troparesis was diagnosed on the basis of the 
clinical symptoms and CT fi ndings.
 Treatment is usually directed at symptoms, 
with better glycemic control and dietary mod-
ifi cation for moderate cases, and prokinetics 
and a gastrostomy tube for severe cases.

 ■ TAKE-HOME POINTS 

• Gastroparesis is usually chronic but can 
present acutely with acute severe hyper-
glycemia.

• Gastrointestinal tract motor function is 
affected by plasma glucose levels and can 
change over brief intervals.

• Diabetic ketoacidosis symptoms can mask 
acute gastroparesis, as imaging studies are 
not routinely done.

• Acute gastroparesis can be diagnosed clini-
cally along with abdominal CT or endos-
copy to rule out gastric outlet obstruction.

• Acute gastroparesis caused by diabetic ke-
toacidosis can resolve promptly with tight 
control of plasma glucose levels, anion gap 
closing, and nasogastric tube placement. ■
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