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Abstract
Purpose: The presentation of the cyclic vomiting syndrome in an adolescent girl and a brief review of the literature.

Topic: The cyclic vomiting syndrome is an idiopathic disorder characterized by recurrent, stereotypical, self-limiting episodes of
vomiting with symptom-free intermediate periods.

Case Report: A 15 years old girl presented to the Pediatric ER with reported multiple episodes of vomiting (> 25) within hours,
intense nausea and abdominal pain. She had a history of 4 more similar episodes during the past 10 months. All episodes were as-

sociated with menstruation an exhibited stereotypical symptomatology. She reported symptom free periods between the episodes.
The patient was hospitalized in the pediatric department for 8 days. Gastroenterological, neurological assessment and CT/MRI, gy-

necological and psychiatric assessment as well as control for metabolic diseases took place and organic disorders were excluded. By

the end of the menstrual period the adolescent’s condition was gradually restored. She received symptomatic treatment.
Achievements: Based on the latest guidelines of NASPGHAN the patient was diagnosed with cyclic vomiting syndrome. In the pre-

cursor stage NSAIDs and ondansetron were administered. But the patient relapsed and therefore prophylactic treatment with anti-

depressants begun. Decline of the intensity of symptoms and reduction in frequency of the episodes were observed.
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Introduction
The cyclic vomiting syndrome (CVS) is an idiopathic disorder characterized by recurrent, stereotypical, self-limiting episodes of vomit-

ing with symptom-free intermediate periods [1]. It was first described by Lombard Henri Clermont in 1861, while the first description of
the syndrome in children occurred in 1882 by Samuel Jones Gee [2,3].

According to Gee, CVS was characterized by three or more recurrent episodes of vomiting with various intermediate symptom-free

periods and stereotypy as far as the onset, the symptoms and the duration of the episodes is concerned [3]. Many years later, the exclusion

of possible organic causes to induce vomiting was added to the CVS diagnostic criteria. The last NASPGHAN diagnostic criteria for CVS are
shown on table 1 [4].

At least 5 attacks in any interval, or a minimum of 3 attacks during a 6-mo period

Episodic attacks of intense nausea and vomiting lasting 1h-10 days and occurring at least 1 wk apart
Stereotypical pattern and symptoms in the individual patient

Vomiting during attacks occurs at least 4 times/h for at least 1h
Return to baseline health between episodes
Not attributed to another disorder

* All of the criteria must be met to meet this consensus definition of CVS.
Table 1: 2008 NASPGHAN diagnostic criteria for CVS [4].
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The true incidence and prevalence of the syndrome are not known. The incidence in 1, 8 - 15 year-old Irish children in 2008 was

3,15/100.000 [5]. The prevalence in 5 - 15 year-old Scottish children in 1995 was 1,57% and the boys:girls ratio was 1:1 [6]. Studies

from Italy and Malaysia, on the other hand, showed that the syndrome was more often seen in girls (boys:girls = 43:57) [7,8]. As far as
the general population in the USA is concerned, the prevalence in 2000 was 0,004% and the men:women ratio in 2002 was 24:17 [9,10].

The mean age of onset in children is 4 - 5 years old. What is more, the duration of each episode varies from 1 hour to 5 days (mean: 1

day) and the median number of episodes per year is 8 [5,6].

Complications at the acute phase are the dehydration, electrolyte disorders, inappropriate antidiuretic hormone secretion, metabolic

acidosis and hematemesis. Long-term complications are the chronic esophagitis and the weight loss. Children with CVS are at increased
risk for anxiety disorders [11,12].

The prognosis of CVS is generally good. It lasts 2,5 - 5,5 years and in the long run it can lead to chronic abdominal pain and later on in

chronic migraine [12,13].

Purpose of the Study

The purpose of our study is the presentation of CVS in an adolescent girl while conducting a brief review of the literature.

Case Report

A 15 years old girl presented to the Pediatric ER with reported multiple episodes of vomiting (> 25) within hours, intense nausea and

abdominal pain. It was in the first 24 hours of menstrual period.

She had a history of 4 more similar episodes during the past 10 months, with an average frequency of one episode every two months.

All episodes were associated with menstruation an exhibited stereotypical symptomatology. Furthermore, she presented elevated prolactin levels and her symptoms did not improve with symptomatic treatment. She reported symptom free periods between the episodes.

The clinical presentation of CVS has four phases as seen in figure 1. The stereotypical model begins with prodromal symptoms of

nausea and pallor (duration: 1.5 hour). Vomiting climaxes in the first hour followed by gradual decline every 4 - 8 hours. Usually it stops
at the end of the first day. The episodes usually start at 2:00 - 4:00 am or upon awakening 6:00 - 8:00 am. The recovery phase, from the

end of vomiting to restoration of food and fluid intake, takes proximately 5 hours. Only half of the patients have a fixed frequency of the
episodes [9].

Figure 1: CVS phases.

Signs and symptoms that can be seen during phases II and III are fever and diarrhea, vomit tendency and nausea, acute abdominal

pain, lethargy, pallor and intense salivation. From the neural system phonophobia, photophobia, headache and vertigo can be noted
[9,10,14,15].

The differential diagnosis includes diseases from the gastrointestinal system, the urinary tract, endocrine disorders, psychiatric disor-

ders, metabolic disorders and neurologic diseases (Table 2).
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Gastrointestinal system

Abnormal fixation and twisting of the intestine with intermittent twist
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Pancreatitis

Gallstone disease

Infection with H. pylori
Gastritis

Ιdiopathic inflammatory bowel disease (IBD)

Gastroesophageal reflux disease Hirschsprung disease
Chronic appendicitis

Metabolic disorders

Disorders of fatty acid

Oxidation disorders of urea cycle

Mitochondrial encephalomyopathy
Acute intermittent porphyria

Neurologic diseases

Migraine and abdominal migraine

Brain tumors (cerebellar medulloblastoma, glioma stem)
Panagiotopoulos syndrome
Chiari malformation
Riley-Day syndrome

Urinary tract

Acute hydronephrosis

Endocrine disorders

Addison’s disease

Nephrolithiasis

Diabetic ketoacidosis
Pheochromocytoma

Psychiatric disorders

Anorexia
Bulimia

Depression

Munchausen by proxy

Table 2: Differential diagnosis of CVS.

The patient was hospitalized in the paediatric department for 8 days for investigation. Gastroenterological, neurological assessment

and CT/ MRI, gynecological and psychiatric assessment as well as control of metabolic diseases took place and organic disorders were
excluded (Table 3).

Evaluation tests for metabolic diseases obtained at the •
beginning of the episode before i.v. fluid
•
•
•
•
•
•
•
Ultrasound of the abdomen and pelvis
Brain MRI

Esophagogastroduodenoscopy

Glucose

Electrolytes for anion gap
Urine ketones
Lactate

Ammonia

Serum amino acids

Urine organic acids

Plasma carnitine and acylcarnitine

Normal findings
Normal findings

Acute esophagitis

Table 3: Diagnostic approach.

By the end of the menstrual period the adolescent’s condition was gradually restored.
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Based on the latest guidelines of NASPGHAN the patient was diagnosed with cyclic vomiting syndrome.

Treatment is individualized, because there is no approved medication. Initially in the precursor stage NSAIDs and ondansetron were

administered. Unfortunately, the patient relapsed and therefore prophylactic treatment with antidepressants (SSRIs) begun. We dis-

cussed the addition of carnitine, coenzyme Q10 and contraceptive medication with low estrogen content. Decline of the intensity of
symptoms and reduction in frequency of the episodes were observed.

Discussion

The pathogenesis and etiology of CVS are unknown. Migraine, metabolic disorders, autonomous nervous system (ANS) disorders,

hypothalamus-pituitary axis disorders, food allergies, menstruation and cannabis have been associated with the pathogenesis of CVS
[8,14,16-21].

The fact that the CVS episodes are vigorous, circular and discrete, the evolution of CVS in migraine, the existence of a positive family

history of migraine (80% in children with CVS vs. 14% in controls) and the positive response of CVS patients to migraine treatment are
indications of a strong correlation between these two periodical syndromes, CVS and migraine [4,22].

As far as the metabolic disorders is concerned, two mRNA polymorphisms have been found in children with CVS, the 16519T and the

3010A [17]. The 16519T polymorphism is found six times more often in children with CVS than the control group. The 3010A polymor-

phism increases seventeen times the probability of CVS in children that also have the 16519T polymorphism [23]. These polymorphism
have no correlation with the CVS of the adults [24].

Related to the ANS symptoms that are found in patients with CVS are: pallor, flushing, fever, lethargy, salivation and diarrhea [25-27].

Moreover, increased sympathetic cardiovascular tone has been found in children with CVS [20,22]. The above correlation is enhanced by
the fact that dexmedetomidine - an α2 adrenergic agonist - has been proven successful in the treatment of CVS [28].

The response to stress, mediated by the hypothalamus-pituitary-adrenal axis (HPA), may also potentially induce CVS episodes [29,30].

Elevated ACTH and cortisol levels have been associated with lethargy and hypertension before the onset of vomiting [31]. Animal studies
have demonstrated that CRF induces gastric stasis, vomiting or both [15].

Foods that may be associated with CVS are: cow's milk, soy, egg, chocolate, cheese, monosodium glutamate (msg - dairy products,

meat, fish and vegetables). There have been found more elevated IgE levels in patients with CVS from control group for these foods [8].

Some girls develop menstrual CVS at the onset of their menstrual cycles. Some respond to low doses of estrogen or the "next day" pill

(progesterone only). The PO contraceptives and other steroids can emit vomiting episodes [16].

The endocannabinoid system (ECS) consists of cannabinoid receptors CB1 and CB2 and the endogenous agonists of these, the 2-AG

and anandamide. The ECS is believed to play a role in nausea and vomiting (and anxiety). There is considerable evidence that the activa-

tion of the central and peripheral CB1 receptors inhibits nausea and vomiting. Both nausea and vomiting are common side effects that

accompany the use of CB1 receptor antagonists [32,33]. Patients who make frequent cannabis use, are more likely to experience hyper-

emesis syndrome cannabis rather CVS. Thus, the CVS may not be diagnosed until patients stop cannabis [34].
As trigger factors for CVS have been characterized the following [9]:
1.

Infections, mainly chronic sinusitis (41%)

4.

Positive stimuli, e.g. excursions, celebrations etc.

2.
3.
5.
6.
7.

Mental stress (34%)

Foods, e.g. MSG, cheese, chocolate
Fatigue or lack of sleep (18%)
Atopic events (13%)

Menstruation (13%).

Because of the unknown pathophysiology of the disease, the treatment remains empirical. Treatment goals are the avoidance of trig-

gers, preventive and deterrent therapy, supportive therapy during acute episodes and family support [35].
The empirical clinical care and treatment of CVS can be seen on table 4.
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Phase

I Baseline state of health

II Prodrome

III Acute vomiting

IV Recovery

Symptoms

None

-

-

Vomiting > 4/h

-

Pallor

Vomiting
ceases

-

Amitriptyline 0,25mg/kg/day/bid

-

L - carnitine 50mg/kg/day/bid

-

Epigastric pain

-

-

Anorexia

-

Therapeutic Prophylaxis
Goal
Treatment

Nausea

Coenzyme Q10 10 mg/kg/day/bid

Epigastric pain
Photophobia
Withdrawal
Lethargy

Prevention of acute vomiting Supportive interventions
-

Psychotherapy (personal and family) Avoidance of identified triggers

Salivation

-

Ondansetron supp or po Darkened, quiet room
PPIs po

Low estrogen, oral Contraceptives

-

Table 4: The clinical care and treatment of CVS.

Baseline state
of health

Fluid, electrolyte and Refeeding
nutritional management
Ondansetron
0,3-0,4
mg/Kg/dose iv every
4-6h
PPIs iv

Sedatives

- Analgesics

Cyproheptadine is the first-line preventive treatment in < 5 year-old children. It is a first-generation antihistamine with additional

anticholinergic, anti0serotoninergic and local anesthetic properties. It causes increased appetite, which can lead to weight gain. Amitrip-

tyline is the first-line preventive treatment in > 5 year-old children. It is a tricyclic antidepressant drug and it reduces the clinical status
in 88% of the patients that comply with the treatment for 1 - 2 years [9,36].

The coenzyme Q10 can lead to 50% reduction of the clinical status in approximately 70% of the patients that comply with the treat-

ment with no adverse effects, while 50% of the patients that are treated with amitriptyline have reported adverse effects that have led to
the withdrawal from therapy the 21% of these patients [36].

Ondansetron, a 5-HT3 antagonist is a potent and effective antiemetic agent that acts on chemoreceptors in the brainstem. In CVS, it

is more effective at high doses of 0,3 - 0,4 mg/kg every 6 hours and can be more effective in severe episodes when a benzodiazepine or
diphenhydramine as adjuvant against nausea are co-administered. Ondansetron alleviates the episodes more than it prevents them [10].

Conclusion
1.

In the prodromal phase of the disease increased prolactin levels can be found.

4.

Treatment in all phases is empirical and individualized.

2.
3.
5.
6.

The preventive treatment usually involves amitriptyline and coenzyme Q10.

Failure to control the episodes with preventive treatment should be followed by a review of the diagnosis.
The intervention of the child psychiatrist, family and individual psychotherapy is important.

Even though cyclic vomiting syndrome is not a frequent disease entity, it should not be omitted from our differential diagnosis
thought.
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