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VOMITING

Primary Disciplinary Field(s): Medicine, Physiology, Psychology, Gastroenterology

1. Core Definition

Vomiting, medically termed emesis, is the forceful, involuntary expulsion of gastric and sometimes
duodenal contents through the mouth. It is a complex, highly coordinated autonomic physiological
reflex mediated by the central nervous system, serving primarily as a defensive mechanism
designed to rapidly eliminate potentially poisonous or irritating substances from the upper
gastrointestinal tract before they can be absorbed into the systemic circulation. Unlike passive
regurgitation, which involves effortless reverse flow of contents, emesis requires intense,
synchronized muscular contractions of the diaphragm and abdominal wall musculature,
significantly increasing intra-abdominal pressure.

The control center for this reflex is the vomiting center (or emetic center) located in the medulla
oblongata of the brainstem. This center functions as an integrator, receiving input from several
distinct peripheral and central neural pathways. Key inputs include visceral afferent nerves
(primarily the Vagus nerve) originating from the pharynx, Gl tract, biliary system, and peritoneum,
which signal irritation or distension. Additionally, the vomiting center receives signals from the
vestibular system (responsible for balance and equilibrium, crucial for motion sickness), and higher
cortical centers (responsible for psychic stimuli such as stress, fear, or repulsive sights/smells).

A critical component of the control mechanism is the Chemoreceptor Trigger Zone (CTZ), located

in the area postrema of the fourth ventricle. The CTZ lies outside the blood-brain barrier, making it
highly sensitive to circulating chemical irritants, including toxins, metabolic byproducts (like
uremia), and various pharmacological agents (notably opioids and chemotherapy drugs). When
stimulated, the CTZ rapidly transmits sighals to the vomiting center, initiating the emetic sequence.
The integration of these diverse inputs allows vomiting to be triggered by a vast range of causes,
from local irritation within the stomach to systemic chemical imbalance or cerebral pressure
changes.

2. The Physiology of Emesis (Mechanism)

The process of emesis is typically divided into three sequential phases: prodrome (nausea),
retching, and ejection. The initial phase, the prodrome, is characterized by nausea--a subjective,
intensely unpleasant sensation of impending vomiting--often accompanied by autonomic
symptoms such as pallor, sweating, salivation (sialorrhea), tachycardia, and generalized
weakness. This phase reflects the initial activation of the autonomic nervous system in anticipation
of the expulsion.
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The second phase, retching (often referred to as dry heaves), involves rhythmic, spasmodic
contractions of the respiratory muscles and the abdominal wall, occurring against a closed glottis.
During retching, the diaphragm descends vigorously, and the abdominal muscles contract,
generating high negative intrathoracic pressure and high positive intra-abdominal pressure. This
action attempts to move the gastric contents into the esophagus but fails to fully expel them due to
the continuous contraction of the upper esophageal sphincter. Retching serves to prepare the
system for the final expulsion, mobilizing stomach contents toward the esophageal opening.

The final and definitive phase is the ejection. This occurs when the entire musculature coordinates
for expulsion: a deep inhalation is taken, the glottis closes, and the soft palate elevates, protecting
the airways. Simultaneously, the diaphragm is fixed in a downward position while the abdominal
muscles execute a powerful, sustained contraction. This massive increase in pressure compresses
the stomach between the diaphragm and the abdominal musculature. Crucially, the lower
esophageal sphincter relaxes completely, allowing the gastric contents to be forcefully propelled
retroactively up the esophagus and out through the mouth. The coordination of laryngeal closure
prevents aspiration, ensuring that the expelled material does not enter the trachea and lungs,
which would lead to severe pneumonia or asphyxiation.

3. Etiology and Clinical Significance

While vomiting fundamentally functions as a protective reflex, its occurrence is frequently a
symptom of underlying pathology, requiring careful clinical evaluation. Acute vomiting is most
commonly associated with gastrointestinal infections, such as viral or bacterial gastroenteritis
(often termed "stomach flu"), or acute food poisoning, where the body reacts rapidly to ingested
toxins or microbial invasion. In these instances, vomiting is typically self-limiting but can lead to
significant fluid and electrolyte loss if severe or protracted.

Chronic or recurrent vomiting suggests a more serious underlying condition. Causes can be
categorized broadly into gastrointestinal issues (e.g., peptic ulcer disease, gastric outlet
obstruction, or cyclic vomiting syndrome), neurological causes (e.g., increased intracranial

pressure resulting from tumors, hemorrhage, or severe migraine headaches), and
metabolic/endocrine disorders (e.g., uremia in kidney failure, diabetic ketoacidosis, or thyroid
crises). The timing and character of the vomit (e.g., bile-stained, bloody, or undigested food)
provide vital diagnostic clues to the underlying etiology.

Furthermore, vomiting is a prominent side effect of numerous medications. The most well-known
example is chemotherapy-induced nausea and vomiting (CINV), which is often severe and
refractory, necessitating aggressive prophylactic anti-emetic regimens. CINV results largely from
the systemic cytotoxic effects stimulating the CTZ. Addressing the cause is paramount; while acute
infectious vomiting often requires only supportive care, neurological vomiting demands immediate
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imaging, and mechanical obstruction requires surgical intervention.

4. Pathological and Chronic Consequences

While the acute act of vomiting is generally beneficial for toxin removal, prolonged or excessive
emesis poses serious health risks due to the mechanical trauma involved and the significant
physiological disruption it causes. The immediate and most common consequence is dehydration
and severe electrolyte disturbances, particularly hypokalemia (low potassium) and hypochloremia
(low chloride). Because the highly acidic gastric juice is lost, the body attempts to compensate,
leading rapidly to metabolic alkalosis, a dangerously high pH level in the bloodstream that can
affect cardiac function and central nervous system activity.

The forceful physical strain exerted during the ejection phase can cause significant mechanical
injury to the esophagus. A common consequence of forceful retching is Mallory-Weiss Syndrome,

characterized by a non-penetrating laceration of the mucous membrane at the gastroesophageal
junction. While usually self-limiting, these tears can cause significant upper gastrointestinal
bleeding. Far more rare, but catastrophic, is Boerhaave syndrome, which involves a full-thickness
rupture of the distal esophagus, requiring emergency surgical repair and carrying a very high
mortality rate due to mediastinitis.

In cases of chronic, recurrent vomiting, such as those associated with severe reflux or self-induced
purging, the long-term exposure of the esophageal lining to gastric acid leads to esophaugitis,
erosion, and potential changes in the esophageal tissue (Barrett's esophagus), increasing the risk
of esophageal cancer. Additionally, the constant exposure of the oral cavity to hydrochloric acid
causes severe dental erosion, particularly on the lingual surfaces of the teeth, a key physical sign
often observed in patients with chronic purging behaviors like bulimia nervosa. Chronic vomiting
can also lead to chronic aspiration pneumonia if the protective reflex mechanism is compromised.

5. Psychological Context and Self-Induction

The source material highlights that vomiting can be self-induced, placing the concept squarely
within the domain of psychiatric and psychological disorders, particularly eating disorders. The
most prominent example is bulimia nervosa, where self-induced vomiting is utilized as a
compensatory behavior following episodes of binge eating. Individuals engage in this purging
behavior as a maladaptive and highly ineffective method of attempting to regulate body weight and
alleviate the intense feelings of guilt and distress associated with consuming large quantities of
food.

Psychologically, self-induced vomiting can become a conditioned response. Initially performed
consciously, the act of purging may eventually become habituated or even serve as a temporary
mechanism to cope with extreme emotional distress or anxiety, functioning as a learned response
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to negative affect. This behavior is strongly reinforced by the immediate, though false, perception
that caloric intake has been negated, perpetuating the destructive cycle of binging and purging
characteristic of bulimia nervosa.

Beyond recognized eating disorders, vomiting may also manifest as psychogenic vomiting, a
functional gastrointestinal disorder where repetitive, unexplained vomiting occurs without any
identifiable organic cause. This is typically linked to acute or chronic psychological stressors,
anxiety disorders, or somatization disorder. While the mechanism of the reflex remains
physiological, the trigger originates entirely within the central nervous system, often requiring
psychological intervention, such as Cognitive Behavioral Therapy (CBT), in addition to standard
anti-emetic management.

6. Management and Anti-Emetic Therapies

The management of vomiting is dual-pronged: addressing the acute symptoms of fluid and
electrolyte depletion and diagnosing and treating the underlying cause. Acute care focuses on
supportive measures, primarily through intravenous fluid replacement to correct dehydration and
administering electrolyte supplements (especially potassium) to restore metabolic balance. For
severe, protracted cases, gastric decompression via a nasogastric tube may be necessary to
relieve obstruction or stasis.

Pharmacological intervention relies on anti-emetic drugs, which are classified based on the
specific receptor pathways they target within the vomiting reflex arc. Since different stimuli activate
different pathways (e.g., motion sickness uses histamine/muscarinic receptors, while
chemotherapy uses serotonin receptors in the CTZ), treatment selection must be tailored to the
suspected cause. Key pharmacological classes include Serotonin 5-HT3 receptor antagonists
(e.g., ondansetron), which are highly effective for CINV and post-operative nausea; Dopamine D2
receptor antagonists (e.g., metoclopramide), which act on the CTZ and enhance gastric motility;
and Antihistamines and anticholinergics (e.g., scopolamine patches), which primarily suppress
vestibular input and are useful for motion sickness.

In cases where vomiting is chronic or psychological in origin, pharmacological management must
be integrated with behavioral and dietary modifications. Dietary adjustments often involve
temporary adherence to bland, easily digestible diets (such as the BRAT diet) and small, frequent
meals to minimize gastric distension. For eating disorders, long-term psychological therapy is
essential to address the root causes of the purging behavior, reduce body image distress, and
manage co-morbid conditions such as depression and anxiety, which often perpetuate the cycle of
self-induced emesis.
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7. Further Reading
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