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Clinical Approach to Functional Gastrointestinal Disorders in
Children: Revolve Around on Cyclic Vomiting Syndrome and
Aerophagia

Kun Song Lee, M.D.

Department of Pediatrics, Dankook University College of Medicine, Cheonan, Korea

Functional gastrointestinal disorders (FGIDs) are defined as a chronic or recurrent gastrointestinal
symptoms not explained by structural or biochemical abnormalities. The Rome II pediatric criteria for
FGIDs were announced in 1999. The Rome III criteria, update and revise the pediatric criteria, included
FGIDs criteria of infant and toddler to child and adolescent (aged 4 to 18 years). The aerophagia was
classified into abdominal pain-related FGIDs in the ROME 1I criteria. However, cyclic vomiting syndrome
and aerophagia, both were classified into vomiting and aerophagia part in the ROME III criteria. We
describe the clinical features, diagnostic criteria, and treatments of cyclic vomiting syndrome and
aerophaiga among pediatric FGIDs. (Korean J Pediatr Gastroenterol Nutr 2011; 14(Suppl 1): S9~ S18)
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Table 1, Diagnostic Criteria* for Aerophagia Must Include at
Least 2 of the Following

1, Air swallowing
2. Abdominal distention because of intraluminal air
3. Repetitive belching and/or increased flatus

*Criteria fulfilled at least once per week for at least 2 months
before diagnosis, Adapted from Gastroenterology 2006;130:
1527-37.
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Fig. 1. Esophageal air sign; there was an abnormal air
shadow on the proximal esophagus adjacent to the trachea,
Adapted from J Pediatr Gastroenterol Nutr 2005;41:612-6,
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Abdominal distension: increased progressively during the day
bloating
flatulence

1
P/EX & history taking

Increased tympany over the abdomen
Normal bowel sound or increased bowel sound
Air swallowing

i

Radiologic evaluation & impedence monitoring

Abodomen: excessive volume of intestinal air
no air fluid levels and stepladder sign
supportive evidence: esophageal air sign
Impedence monitoring: excessive air swallowing
gastric belches

Fig. 2. Clinical approach of aerophagia,
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Table 2, Precipitating Factors for Cyclic Vomiting Syndrome

1, Stress
a. Physical: infections, sleep deprivation, exercise, trauma
b. Emotional: holidays, birthdays, family vacations,
festivals, school camps, examinations, anxiety
2. Menstruation
3. Pregnancy
4. Food allergies

Adapted from Am J Gastroenterol 2007;102:2832-40,
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Table 3, Criteria for Cyclic Vomiting Syndrome*

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 1
h~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 between episodes

Not attributed to another disorder

*All of the criteria must be met to meet this consensus
definition of CVS, Adapted from J Pediatr Gastroenterol Nutr
2008;47:379-93.
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Table 4, Alarm Symptoms of Being Suspected High Risk
Diseases in Diagnosis with Cyclic Vomiting Syndrome

Bilious vomiting, abdominal tenderness and/or severe
abdominal pain: a malrotation/volvulus

Attacks precipitated by fasting, and/or high protein meal: a
metabolic disorder

Severe alteration of mental status, abnormal eye
movements, papilledema, motor asymmetry, ataxia: a
neurologic problem

Progressive worsening episodes or conversion to a
continuous or chronic pattern

Adapted from J Pediatr Gastroenterol Nutr 2008;47:379-93,

6-month period

and occurring at least 1 week apart

 Stereotypical in the individual patient
« Vomiting during attacks occurs at least 4 times/hour for at least 1 hour
* A return to baseline health between episodes

Criteria for children in whom CVS is being considered:
« At least 5 attacks over any interval, or a minimum of 3 attacks over a

« Episodic attacks of intense nausea and vomiting lasting from 1 hour to 10 days

v

Electrolytes (Na', K', CI’,

HCO3_), glucose, BUN and creatinine
UGI series to evaluate for malrotation

v

v v

v v

Attack with presence of:

- Bilious emesis

- Severe abdominal pain or
tenderness

- Hematemesis

- Fasting
- Intercurrent iliness
- High protein meal

All attacks precipitated by:

Abnormal neurologic exam: No findings

- Severe alterated mental status suggestive of
- Abnormal eye movements another

- Papilledema* disorder

- Motor asymmetry

A V/ ¢

- Gait abnormality
(*may not need metabolic
evaluation)

Consider at any time:

- Ultrasound of the abdomen attack before 1V fluid:

Consider during an attack:
-ALT/GGT

- Lipasetamylase

- Serum aminoacids
- Urine organic acids

acylcarnitine

Obtained at the beginning of

& pelvis - Glucose
- Amylase & lipase - Electrolytes for anion gap
- Esophagogastro- - Urine ketones
duodenoscopy - Lactate

- Ammonia

- Consider plasma carnitine &

| Brain MRI

\

#I Result of testing explains vomiting |

Yes

Treat or refer accordingly |

No

—

Probable CVS

Fig. 3. Evaluation of cyclic vomting syndrome in children, Adapted from J Pediatr Gastroenterol Nutr 2008;47:379-93,
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Table 5, Prophylactic or Preventive Medications* in Cyclic Vomiting Syndrome

Children 5 yr or younger
Antihistamine: cyprohepatdine (first choice) and pizotifen (available in UK, Canada)
Cyproheptadine 0.25~0.5 mg/kg/day divided bid or tid
Side effects: increased appetite, weight gain, sedation
Alternatives: pizotifen (available in UK, Canada)
B-Blockers: propranolol (second choice)
Propranolol 0.25~1.0 mg/kg/day, most often 10 mg bid or tid
Monitor: resting heart rate maintain =60 bpm
Side effect: lethargy, reduced exercise intolerance
Contraindications: asthma, diabetes, heart disease, depression
Discontinuation: tapered for 1~2 wk
Children older than 5 y
Tricyclic antidepressants: amitriptyline (first choice)
Amitriptyline begin at 025~05 mg/kg ghs, increase weekly by 5~10 mg, until 1.0~15 mg/kg
Monitor: EKG QT¢ interval before starting and 10 days after peak dose
Side effect: constipation, sedation, arrhythmia, behavioral changes (especially in young children)
Alternatives: nortriptyline (available in liquid)
B -Blockers: propranolol (second choice)-see above
Other agents
Anticonvulsants: phenobarbital
Phenobarbital 2 mg/kg ghs
Side effects: sedation, cognitive impairment
Alternatives: topiramate, valproic acid, gabapentin, levetiracetam-consult Neurology Dept
Supplements
L-carnitine 50~100 mg/kg/day divided bid or tid (max 1 g tid)
Coenzyme Q1o 10 mg/kg/day divided bid or tid (max 100 mg tid)
Side effects: diarrhea, fishy body odor (for L-carnitine)

*All medication recommendations are made for off-label use, Adapted from J Pediatr Gastroenterol Nutr 2008;47:379-93.
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Table 6, Sample Treatment Protocol Order Sheet for a Child Having an Acute Attack of Cyclic Vomiting Syndrome

In Emergency Department and in-hospital settings, an example of a regimen would include

Darkened, quite room, take vital sings every 4~6 h

If child is dehydrated, rehydrate with initial fluid bolus of 10 mL/kg normal saline and repeat as clinically necessary
D1 0.45 NS + KCI as appropriate at 1.5 times maintenance rates

Intravenous ondansetron 0.3 mg/kg/dose every 6 hx24 h

Intravenous lorazepam 0,05 mg/kg/dose every 6 hx24 h

If child has moderate to severe abdominal pain, intravenous ketorolac 1.0 mg/kg/dose (<30 mg total dose) every 6 h
Admit child if >5% dehydrated, no urine output >12 h, Na®<30 mEg/L, anion gap >18 meg/L, or inability to stop emesis

Allow oral fluid intake

Adapted from J Pediatr Gastroenterol Nutr 2008;47:379-93,
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