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 ■Pathophysiology 
Vomiting, or emesis, is a common clinical presentation in 
veterinary practice and can be a distressing experience 
for both dogs and their owners. It is an intricate physio-
logical process involving a combination of neurological, 
gastrointestinal, and metabolic pathways. Understanding 
the pathophysiology and clinical signs of vomiting is 
essential for a small animal veterinarian to perform a 
precise diagnosis and plan effective management.
The pathophysiology of vomiting is a complex reflex ac-
tion initiated in the emetic center of the brain, comprising 
several nuclei situated in the medulla oblongata. These 
nuclei house various receptors, including serotonergic 
(5HT1), adrenergic (alpha-2), and neurokinergic (NK1). 
Activation of these receptors triggers the complex reflex 
action of vomiting, serving as a protective mechanism 
against the ingestion of potentially harmful substances. 
The emetic center receives input from various sources, 
including indirect activation through humoral pathways 
via the chemoreceptor trigger zone (CRTZ) or direct 
stimulation via neural pathways originating from the 
gastrointestinal tract, cerebral cortex, vestibular system, 
or other parts of the body. The CRTZ, located in the 
postrema area on the floor of the fourth ventricle, lacks 
a blood-brain barrier, making it sensitive to detecting 
chemical stimuli in the bloodstream. Both endogenous 
(e.g., uremic or hepatoencephalic toxins resulting from 
renal failure or hepatic encephalopathy) and exogenous 
substances (e.g., drugs, environmental toxins, or en-
dotoxins) can reach the CRTZ. The detection of these 
substances by the CRTZ signals the need for emesis as 
a protective response.
The vomiting reflex can also be triggered by neural stim-
ulation of the emetic center through various pathways, in-
cluding afferent vagal, sympathetic, vestibular, and cere-
brocortical paths. Disorders affecting the gastrointestinal 
tract can stimulate vomiting by triggering the release of 
serotonin from enterochromaffin cells located in the gut 
mucosa. The released serotonin binds to 5HT3 receptors 
on afferent vagus nerves, leading to the stimulation of 
emesis.1 Therefore, conditions causing gastrointestinal 
(GI) inflammation or obstruction may result in vomiting 

due to an increase in serotonin release. Furthermore, the 
coordination of various muscles during vomiting involves 
the pharynx, diaphragm, and abdominal muscles. The 
diaphragm contracts to increase intra-abdominal pres-
sure, while the abdominal muscles contract to expel the 
gastric or duodenal contents. Simultaneously, the lower 
esophageal sphincter relaxes to allow the contents to 
move upward, and the larynx closes to prevent aspiration 
of vomitus, showing the importance of the reflex.2

In addition to the central and peripheral mechanisms 
described, vomiting may also occur due to increased 
intracranial pressure or following stimulation of the 
vestibular apparatus, commonly seen in conditions like 
vestibular syndrome.

 ■Clinical signs 
Vomiting refers to the forceful expulsion of gastric or 
duodenal contents through the oral cavity. The nature 
of vomitus can offer clues to the pathophysiology. For 
instance, the presence of undigested food observed 
several hours or even a day after ingestion suggests 
delayed gastric emptying due to gastric outflow ob-
struction or hypomotility. Conversely, bile-laden vomit 
indicates a patent gastric outflow tract with an open 
pylorus, signifying intact small intestinal motility. Blood-
tinged vomit, whether fresh blood or coffee-ground 
appearance, raises suspicion of small gastrointestinal 
or esophageal erosions, ulcers, or potential bleeding 
neoplasia.3 A thorough physical examination during a 
vomiting episode may reveal abdominal pain and disten-
sion. Abdominal pain can be indicative of inflammatory 
processes such as pancreatitis or obstructive lesions. 
Frequent or prolonged vomiting can lead to dehydration 
and electrolyte imbalances, manifested by dry mucous 
membranes, sunken eyes, and reduced skin turgor. 
Consequent weakness and lethargy may further com-
plicate the clinical presentation. Chronic vomiting may 
result in weight loss, as the dog experiences nutrient 
and caloric deficits over time. If an intracranial process 
is the cause of vomiting, neurological signs may ac-
company vomiting, such as circling, head pressing, or 
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seizures. The presence of fever is rare in the vomiting dog but may 
signal systemic infections or inflammatory conditions such as pancre-
atitis or hepatitis, warranting vigilant monitoring and further workup. 
Moreover, it is critical to distinguish between regurgitation and emesis. 
Regurgitation is characterized by effortless expulsion of undigested 

food from the esophagus, which points towards esophageal dys-
function or obstruction, while emesis involves active retching and 
abdominal contractions, indicating underlying gastric or intestinal 
disturbances. For aspects helping to differentiate vomiting and regur-
gitation, see Table 1.1.

TABLE 1.1 Differentiation of regurgitation and vomiting.

Aspect Regurgitation Vomiting

Definition Effortless expulsion of undigested food from the 
esophagus, passive

Forceful expulsion of gastric or duodenal contents, 
coordinated reflex

Clinical significance Points towards esophageal issues Suggests underlying gastric, intestinal, metabolic, 
visceral, or neurological causes for the clinical sign

Associated actions No retching or abdominal contractions Active retching and abdominal contractions

Nausea and salivation No Common

Presence of bile No Possible

Presence of fresh blood Possible Possible

Presence of coffee-ground-like digested blood No Possible

Amount of material Variable Variable

Timing after eating Variable Variable

Risk of aspiration High Low
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 ■Diagnostic approach 
Establishing whether the dog is vomiting or regurgitating is crucial. 
This is a critical first step, as the causes and subsequent diagnostic 
pathways for vomiting and regurgitation are significantly different. 
Remember, vomiting is a reflex, whereas regurgitation is passive, so 
with vomiting, there is usually evidence of nausea, and abdominal 
contractions precede the expulsion of gastric or duodenal contents. 
Regurgitation typically occurs without warning and involves the ex-
pulsion of food or fluid from the esophagus without abdominal effort.4 
Owners sometimes confuse coughing with vomiting, but the history 
should make this clear. 
The diagnostic workup of a dog presenting with vomiting requires a 
meticulous and systematic strategy and is summarized in Algorithm 1.1. 

Algorithm 1.1 Note 1 Begin with a thorough history taking and com-
prehensive physical examination. The veterinary practitioner should 
pay attention to the character of the vomitus, frequency and duration 
of vomiting, and any relationships to eating or drinking. Differentiating 
chronic and acute vomiting (persisting for over 7 days) is crucial, as 
it can provide valuable insights into the underlying etiology. Other 
relevant history might include previous episodes of vomiting, concur-
rent diarrhea, changes in appetite or drinking habits, weight loss, or 
behavioral changes.

Algorithm 1.1 Note 2 The dietary history is equally important, en-
compassing any recent changes, brand and type of food used, or the 
opening of a new food bag or can. The history should also include any 
potential exposure to toxins, foreign body ingestion, access to garbage, 
or feeding of table scraps.

Algorithm 1.1 Note 3 The physical examination includes general 
observations about the dog’s body condition and hydration status, fol-
lowed by a systematic examination. Abnormalities such as abdominal 
pain or the presence of a mass could provide clues to the underlying 
cause of vomiting.

Algorithm 1.1 Note 4 Laboratory tests are invaluable in the initial 
evaluation, including a complete blood count (CBC), serum biochem-
istry profile, specific pancreatic lipase (cPLi or DGGR-lipase) and 
urinalysis. These tests provide a general health assessment and may 
identify underlying systemic or metabolic diseases, such as kidney 

disease or liver function abnormalities, diabetic ketoacidosis, electro-
lyte imbalances or pancreatitis, which might be causing the vomiting. 
Moreover, especially if additional diarrhea is present, fecal examination 
for parasites or specific tests for infectious diseases (e.g., parvovirosis 
or leptospirosis) should be undertaken.9,10

Algorithm 1.1 Note 5 Blood gas analysis, although not essential in 
all cases, can help to identify metabolic hypochloremic alkalosis as an 
indicator for a potential gastric outflow obstruction. 

Algorithm 1.1 Note 6 Imaging studies, including radiographs and 
abdomen ultrasound, are often the next step in the diagnostic process. 
Specific markers can be utilized in these imaging modalities when py-
loric or intestinal obstruction is suspected. These findings may prompt 
further investigation with contrast studies or ultrasound. On ultrasound 
examination, the pylorus can be assessed for dilation, wall thickness, and 
the presence of intraluminal contents. Intestinal obstruction can also be 
visualized through ultrasound, with the identification of distended loops 
of the intestine, fluid-filled or gas-filled segments. Changes may also be 
seen in the liver, pancreas or other abdominal organs.6,7

Algorithm 1.1 Note 7 Depending on the initial findings, more specific 
diagnostic tests might be required. These could include workup in 
the direction of other uncommon diseases causing vomiting (e.g., 
hypoadrenocorticism).8

Algorithm 1.1 Note 8 Endoscopy may be indicated in chronic cases 
when extraintestinal diseases have been ruled out to visualize the GI 
tract directly (more in the chronic cases) and biopsy to diagnose con-
ditions like chronic gastritis, chronic enteropathy, or neoplasia. Mea-
suring cobalamin and folate and evaluating the dysbiosis index can give 
hints on any intestinal involvement in the disease in chronic cases.11–13

In conclusion, understanding the pathophysiology, recognizing the 
clinical signs, and adopting a systematic diagnostic approach is 
fundamental for effectively managing dogs with vomiting. Although 
vomiting is a common clinical sign, it can often be a challenge to 
determine its cause due to the wide variety of underlying conditions. 
Therefore, a meticulous, organized, and patient-centered approach is 
critical to reaching an accurate diagnosis and formulating an effective 
treatment plan, ultimately improving the quality of life for the affected 
canine patients.
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Other visceral 
disorder

Speci�c workup 
and treatment 
according to 

disease

Gastrointestinal 
obstruction

Endoscopic 
removal 

(gastric foreign 
body vs. surgery)

Total calcium 
increased

Ionized calcium 
increased

Hypercalcemia

Basal cortisol/ACTH 
stimulation test

Post-ACTH cortisol 
<2 µg/dL

Hypoadrenocorticism (7)

Nonobstructive
dilatation: paralytic 

ileus, gastric 
overload 

Antiemetics, 
prokinetics, 
symptomatic 

treatment

Abdominal X-ray, abdominal 
ultrasound ± barium 
contrast studies (6), 

blood gas analysis (5)

Lymphocytosis, 
eosinophilia, 

hypoalbuminemia,
anemia, hyperkalemia, 
hyponatremia, azotemia

Glucocorticoid
and mineralocorticoid 

supplementation, 
symptomatic treatment, 

antiemetics, infusion 
therapy

Pre-/postprandial bile 
acids, NH3, abdominal 

ulrasond, angio-CT

Portosystemic hepatic 
vascular shunt

Microcytosis, decreased 
liver function parameters 
(urea, albumin, glucose, 

cholesterol), normal 
bilirubin

Symptomatic treatments, 
antiemetics, lactulose, 
closure of the vascular 

anomaly

Infusion therapy, consider 
furosemide, bisphospho-
nates, diet change and 

corticosteroids according 
to etiology and severity of 

disease, antiemetics

Abdominal pain? (3)

CBC, serum chemistry, UA

Central nervous system 
disease

Physical examination (3)

Chronic disease (1)

cPLI, cobalamin, folate, dysbiosis index, abdominal 
ultrasound, consider gastroduodenoscopy

Neurological signs

Antiemetics, treatment 
according to underlying 

disease

Coughing (with subsequent 
vomiting)

Further speci�c workup 
upper/lower respiratory tract

Regurgitation

Further speci�c workup 
esophageal disorder

Chronic in�ammatory gastroenteropathy 
(exclusion of extraintestinal causes) (8)

Dietary modi�cation, budesonide/glucocorticoids, 
other immune supressants, modulation of intestinal 

microbiota (probiotics, fecal transplants), 
antiemetics, symptomatic treatment as needed

Gastrointestinal irritation 
(ingestion of inadequate 

substances) (2)

Symptomatic treatments, 
antiemetics, consider protective 

gastrointestinal substances 
(sucralfate)

Dietary indiscretion/garbage 
can intoxication (2)

Symptomatic treatments, 
antiemetics, consider protective 

gastrointestinal substances 
(sucralfate)

Intoxication (2) Drugs

Decontamination, NO antiemetics, 
symptomatic treatment

Stop causative agent, symptomatic 
treatment, antiemetics

Acute

History (1)

Real vomiting

Spitting up

Pancreatic lipases (4)

Pancreatitis

Antiemetics, infusion 
therapy, analgesia

Increased 
fructosamine, 

increaserd ketone 
bodies, acidosis

Glucose increased

Diabetic 
ketoacidosis

Symptomatic treatments, 
infusion therapy, insulin 

therapy, antiemetics

Increased 
creatinine, urea

Isosthenuria

Advanced 
renal disease

Infusion therapy, 
symptomatic treatments, 

antiemetics, further 
diagnostics etiology 

(acute/chronic; infectious, 
etc.): speci�c treatments

Increased ALT, AP, 
hyperbilirubinemia

Liver disease/ 
failure

Symptomatic treatments, 
antiemetics, further 
diagnostics etiology 
(neoplasia, infectious 
disease, etc.): speci�c 

treatments

Suspected 
neoplastic disease

Con�rmation 
sampling: cytology/ 

histopathology

Antiemetics,
speci�c further 

treatment (surgery, 
chemotherapy, 
radiation, etc.)

ALGORITHM 1.1
Diagnostic workup of the vomiting dog.
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according to 
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(gastric foreign 
body vs. surgery)
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increased

Ionized calcium 
increased

Hypercalcemia

Basal cortisol/ACTH 
stimulation test

Post-ACTH cortisol 
<2 µg/dL

Hypoadrenocorticism (7)

Nonobstructive
dilatation: paralytic 

ileus, gastric 
overload 

Antiemetics, 
prokinetics, 
symptomatic 

treatment

Abdominal X-ray, abdominal 
ultrasound ± barium 
contrast studies (6), 

blood gas analysis (5)

Lymphocytosis, 
eosinophilia, 

hypoalbuminemia,
anemia, hyperkalemia, 
hyponatremia, azotemia

Glucocorticoid
and mineralocorticoid 

supplementation, 
symptomatic treatment, 

antiemetics, infusion 
therapy

Pre-/postprandial bile 
acids, NH3, abdominal 

ulrasond, angio-CT

Portosystemic hepatic 
vascular shunt

Microcytosis, decreased 
liver function parameters 
(urea, albumin, glucose, 

cholesterol), normal 
bilirubin

Symptomatic treatments, 
antiemetics, lactulose, 
closure of the vascular 

anomaly

Infusion therapy, consider 
furosemide, bisphospho-
nates, diet change and 

corticosteroids according 
to etiology and severity of 

disease, antiemetics

Abdominal pain? (3)

CBC, serum chemistry, UA

Central nervous system 
disease

Physical examination (3)

Chronic disease (1)

cPLI, cobalamin, folate, dysbiosis index, abdominal 
ultrasound, consider gastroduodenoscopy

Neurological signs

Antiemetics, treatment 
according to underlying 

disease

Coughing (with subsequent 
vomiting)

Further speci�c workup 
upper/lower respiratory tract

Regurgitation

Further speci�c workup 
esophageal disorder

Chronic in�ammatory gastroenteropathy 
(exclusion of extraintestinal causes) (8)

Dietary modi�cation, budesonide/glucocorticoids, 
other immune supressants, modulation of intestinal 

microbiota (probiotics, fecal transplants), 
antiemetics, symptomatic treatment as needed

Gastrointestinal irritation 
(ingestion of inadequate 

substances) (2)

Symptomatic treatments, 
antiemetics, consider protective 

gastrointestinal substances 
(sucralfate)

Dietary indiscretion/garbage 
can intoxication (2)

Symptomatic treatments, 
antiemetics, consider protective 

gastrointestinal substances 
(sucralfate)

Intoxication (2) Drugs

Decontamination, NO antiemetics, 
symptomatic treatment

Stop causative agent, symptomatic 
treatment, antiemetics

Acute

History (1)

Real vomiting

Spitting up

Pancreatic lipases (4)

Pancreatitis

Antiemetics, infusion 
therapy, analgesia

Increased 
fructosamine, 

increaserd ketone 
bodies, acidosis

Glucose increased

Diabetic 
ketoacidosis

Symptomatic treatments, 
infusion therapy, insulin 
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antiemetics, further 
diagnostics etiology 

(neoplasia, infectious 
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speci�c further 

treatment (surgery, 
chemotherapy, 
radiation, etc.)

 Diagnostic protocol  Diagnosis  Treatment
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