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Common Outpatient GI Diagnoses

Source: The 2014 National Ambulatory Medical Care Survey (NAMCS) and the National Hospital Ambulatory Medical Care Survey (NHAMCS), 

Emergency Department only (https://www.cdc.gov/nchs/ahcd/index.htm).

Peery et al. Gastroenterology. 2019 Jan;156(1): 254-272.e11. 

Leading Physician Diagnoses in the Ambulatory Setting for Gastrointestinal, Liver and Pancreatic Disorders in the United States, 2014



Regional Prevalence of Gastroparesis in the U.S.

Ye et al. Gastroenterology. 2022;162:109–121.

Figure 1. Prevalence of gastroparesis among adults in the United States by state. Prevalence measured by per 100,000 

persons and standardized by age and sex.
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Prevalence Data

aPrevalence calculated per 100 000 persons, and standardized by age, sex and geographic region. CI, confidence interval.

Ye et al. Gastroenterology. 2022;162:109–121.
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Gastric Response to Ingestion 
of a Meal – Normal

Lacy et al. AJG. 2021;116(12): 2345-2356.



Gastroparetic Physiology

Kashyap et al. Gut. 2010;59:1716 –1726.



3D MRI: Normal vs. Abnormal

• 15 healthy controls and 10 gastroparetics were 

given a standardized drink and underwent upper GI 

MRI scans.

• Healthy controls exhibited bands of slow wave 

peristalsis (median = 4 wave-fronts; range 3-6) 

propagating distally at 3.09+/-0.27 cycles/min.

• The contractile amplitude was stronger in the 

antrum than in the corpus.

• 5/10 gastroparetic patients displayed large, irregular 

patches of uncoordinated contractile patterns.

Lu et al. DDW. 2021 Virtual Congress Presentation Su594.



Evaluation of Gastric Motor 
and Sensory Function

Test Use + -

Gastric emptying 

scintigraphy 

(GES)

Gold standard for measuring 

gastric emptying

Finds out 

rapid/normal/delayed 

emptying

Radiation, not 

compatible w ith all 

dietary preferences, 

standardized protocol 

not follow ed 
everywhere

Breath testing
Acceptable alternative to 

GES, uses isotope 

labeled liquids

Non invasive, no 

radiation, easy

Results altered by 

malabsorption, 

pancreatic or pulmonary 

insuff iciency, hepatitis

Wireless motility 

capsule

Indirect measure of gastric 

emptying using temperature, 

pressure and pH sensors

Non invasive, measures 

pan gut motility, no 

radiation, gives 

contractility information, 

good correlation w ith 
GES

Assesses rate of 

clearance of 

undigestible material 

compared to food

Antroduodenal

manometry

Consider in patients w ith 

unexplained, persistent 

ongoing symptoms w ho have 

failed standard therapy

Identify and distinguish 

major myopathic and 

neuropathic disorders

Invasive, limited 

availability

Gastric barostat
Gold standard to evaluate 

gastric accommodation

Abnormal GA is 

common in patients 

w ith FD

Invasive, 

uncomfortable, limited 

availability

Lacy et al. AJG. 2021;116(12): 2345-2356.



Masqueraders of Gastroparesis

Structural causes PUD, SMA syndrome, Celiac artery compression, malignancy 

Eating disorder Avoidant restrictive food intake disorder, anorexia, rumination, bulimia 

CNS Etiology Tumor/occupying lesion

Psychological Trauma, stressors, depression

Cannabinoid Hyperemesis Syndrome Cannabis use/other drugs 

Cyclic vomiting syndrome Discrete episodes of nausea/vomiting 

Hormonal/endocrine Endometriosis/other endocrinological abnormalities 

Comorbid conditions Insomnia, POTS, Dysautonomia, IBS, anxiety disorder, pan- GI motility disorder





ROME IV: B1: Functional Dyspepsia

One or more of following: a. Bothersome postprandial fullness b Bothersome 

early satiation c. Bothersome epigastric pain d. Bothersome epigastric burning

AND

2. No structural disease (including at upper endoscopy) that explains 

symptoms. 

B1a: Postprandial distress syndrome and/or

B1b. Epigastric pain syndrome

Criteria must be fulfilled for the last 3 months with symptom onset 6 months 

before diagnosis 

Must include one or both of the following at least 3 days a week: 1. 

postprandial distress severe enough to impact usual activities, 2. early 

satiation severe enough they can’t finish regular -sized meal) 

Gastroparesis and Functional Dyspepsia

Symptoms >3mo: early satiety, nausea (90-
95%), (80-85%), bloating, vomiting (68%), loss 

of appetite and weight loss in absence of 

mechanical obstruction

+ delay in gastric emptying

Abdominal pain (89-90%)

Seen in 25-35% of FD 

FD: sensory and motor disorder

7-16% prevalence

GP: pure motility disorder??

0.01-1.8% prevalence

Stanghellini et al. Gastro. 2016;150:1380-1392; Moshiree, Barboza & Talley. Expert Opinion Pharmacother. 2013; 

Camilleri M, Parkman, et al. Am J Gastro. 2013;108:18-37; Jung HK et al. Gastro. 2009;136:1225-33.



Positive/Negative Symptom Predictors

Lee et al. CGH. 2022;20:e407–e428.



Dietary Recommendations

• Low fiber, low fat diet (small particle diet)

• Small, frequent meals

• High protein caloric supplementation (liquids)

• Micronutrient deficiencies are common: vitamin A, B1, 

B2, B3, B6, B12, C, D and folate

• May require parenteral nutrition, IVF

• Recommend nutrition consultation

Parkman et al. Gastro. 2011;141:486 – 498.



Sample Menu

Breakfast

• 1 cup cooked farina 

(2 carbohydrate servings) 
• ½ cup nonfat milk 

(½ carbohydrate serving) 

• ½ cup orange juice 
(1 carbohydrate serving) 

• 1 scrambled egg

Morning Snack

• 1 packet instant breakfast mix 

(1½ carbohydrates) 
• 1 cup skim milk 

(1 carbohydrate serving)

Lunch

• 1 cup chicken noodle soup 

(1 carbohydrate) 
• 6 soda crackers 

(1 carbohydrate) 

• ½ cup applesauce 
(1 carbohydrate) 

• ½ cup nonfat milk 
(½ carbohydrate)

Afternoon Snack

• 6 oz nonfat smooth yogurt 

(1 carbohydrate serving) 
• 1 small banana 

(1 carbohydrate serving)

Evening Meal

• 3 oz baked fish 

• ½ cup mashed potatoes 
(1 carbohydrate serving) 

• 1 teaspoon margarine 

• ½ cup cooked carrots 
• ½ cup skim milk 

(1 carbohydrate serving) 
• ½ cup canned fruit, in juice 

(1 carbohydrate serving)

•Evening Snack

• ½ cup pudding 

(1 carbohydrate serving)





Lifestyle Modifications

• Optimize diabetes management

• Consume nutritive solids earlier in the day

• Avoid soda and alcohol

• Avoid any drugs which slow down motility

• PPI can help reflux but can predispose to SIBO

• Sitting upright/walking 1-2h post meal

• Avoid eating 4h before bedtime



Medical Management

• Prokinetics
– Peripheral cholinergic and central anti dopaminergic agent (metoclopramide*)

• Acutely enhances gastric emptying of liquids in diabetic GP

• Black box warning (0.1%/1000 py→ 0.14/100,000py)

• 10mg po TID, given before meals

• 10 mg IN spray QID, effective in women only

– Motilin receptor agonist (erythromycin/azithromycin)

• Enhances antral motility

• 1.5-3mg/kg TID

• Tachyphylaxis

– 5HT4 receptor agonist (tegaserod, prucalopride, velusitrag, felcisetrag)

• Symptom improvement in idiopathic and diabetic patients

– D2 receptor antagonist (domperidone)

• Requires investigational drug application for use

• 10-20mg TID and at bedtime

• Risk of QT prolongation, ventricular tachycardia

Parkman et al. CGH. 2015;13:1256–1263.



Medical Management

• Nausea/Vomiting

– 5HT3 receptor antagonists (ondansetron, granisetron)

• Improve nausea and vomiting

• TD granisetron decreased symptom scores by 50% in refractory patients in 
an open label trial

• Regular use can cause constipation

– NK-1 receptor antagonist (aprepitant, tradipitant, casopitant, 
rolapitant)

• Blocks substance P which regulates nausea/vomiting

• Helps nausea/vomiting even in non GP/FD pts

Lacy et al. CGH. 2022;20:491–500; Midani et al. JNM. 2016;22:650-655.



Medical Management – Visceral Pain

• Abdominal pain is common in medically refractory GP

• Pathophysiology unknown, likely multifactorial

• Neuromodulator use – NORIG trial

– No significant difference between nortriptyline vs. placebo

• Amitriptyline improved FD symptoms without slowing gastric emptying

• Duloxetine (SNRI) improved diabetic polyneuropathic pain vs. placebo at 

daily doses of 60–120 mg x12 weeks in RCTs, although nausea or 
constipation can develop or worsen

• Opioids should not be used

Parkman et al. JAMA. 2013;310:2640–2649; Pasricha et al. Gastroenterology. 2021;160:2006–2017;

Raskin et al. Pain Med. 2005;6:346–356.



Gastric Electrical Stimulation

• FDA approved for IG 

and DG

• Indicated for medically 

refractory GP

• Improves refractory 

vomiting

Abell et al. NGM. 2019;31:213714; Ducrotte et al. Gastroenterology. 2020;158:506-514.e502.



Pyloric Interventions

Intrapyloric botulinum 
toxin injection

• 2 RCT’s showing no symptom 
improvement

Pyloroplasty

• Cuts both muscle layers

• 3 month f/u – improvement in 
symptom severity scores and 
gastric emptying

Gastric Per Oral 
Endoscopic Myotomy 

(G-POEM)

• 8 uncontrolled studies, highest 
n=45, longest f/u= 15mo

• Demonstrates improved gastric 
emptying

• Lack of RCT’s

• Wider pylorus may not help

• Pyloric stenosis, perforation, 
pneumoperitoneum, dumping

Friedenberg et al. AJG. 2008;103:416-423; Arts et al. Aliment Pharm Ther. 2007;26:1251-1258; Gourcerol et al. Aliment Pharm Ther. 2015;41:360-367; 
Shada et al. Surg Endosc. 2016;30:1326-1332; Hibbard et al. J Gastrointest surg. 2011;15:1513-1519; Mancini et al. Am Surg. 2015;81:738-746.



Management Algorithm for Medically Refractory GP

Nausea/Vomiting Abdominal Pain/DiscomfortPredominant symptoms

Patient reported 

sx severity

Mild

Moderate

Severe

Dietary adjustments
Symptomatic OTC therapy

Anti emetics

Tx as FD

Prevent complications

Dietary adjustments
Tx as FD

Avoid opiates

Neuromodulator therapy

CBT/hypnotherapy
Address comorbid 

affective disorders

Anti emetics, prokinetics
CBT/hypnotherapy

Liquid diet
Enteral feeding (J tube)

GES

G-POEM
Lacy et al. CGH. 2022;20:491–500



Summary

Cardinal symptoms include nausea, vomiting and pain

Remember to exclude masqueraders

Spectrum of disease with FD

Know how to correctly diagnose

Positive/negative symptom predictors

Firstline pillar of management should include nutrition and lifestyle counseling

Medical management should be tailored according to symptoms

Gastric electrical stimulator helps with nausea in DP

Pyloric interventions show promise 




