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Background
Alternating Hemiplegia of Childhood (AHC) is a rare neurodevelopmental disorder caused by mutations in the ATP1A3 gene, which affects brain areas controlling autonomic functions, including gastrointestinal (GI) motility. The study aimed to determine the prevalence and severity of GI problems in AHC patients and their correlation with neurological impairments.
Methods
The study reviewed 44 AHC patients from the Duke AHC Multidisciplinary Clinic over 4.5 years. It assessed GI symptoms, their severity, and their association with neurological impairments using various disability indices and functional classification systems.
Results
· Prevalence of GI Symptoms:
· 93% (41/44) of patients exhibited GI symptoms requiring medical attention.
· Common symptoms: constipation (66%), swallowing difficulties (63%), vomiting (63%), anorexia (46%), diarrhea (44%), nausea (37%), and abdominal pain (22%).
· Symptoms indicative of dysmotility were present in 80% of patients.
· Severe Cases & Interventions:
· 39% required gastrostomy (G-tube placement), and two underwent fundoplication.
· The most common diagnoses were oropharyngeal dysphagia (63%) and gastroesophageal reflux (63%).
· Correlation with Neurological Severity:
· Severity of GI symptoms correlated with non-paroxysmal neurological impairments, Gross Motor Function Classification System (GMFCS) scores, and the presence of non-GI autonomic dysfunction.
· No significant correlation was found between GI severity and paroxysmal disability index.
Conclusions
GI problems are highly prevalent and often severe in AHC patients. They frequently require medical and surgical interventions and are linked to non-paroxysmal neurological impairments. These findings suggest that GI issues should be actively monitored and managed in AHC patients as part of a comprehensive care approach.
The study highlights the importance of multidisciplinary management, early intervention, and anticipatory guidance to improve outcomes for AHC patients. It also aligns with existing knowledge about AHC pathophysiology, particularly autonomic dysfunction and GABAergic dysfunction affecting GI motility.
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1. Background
Alternating Hemiplegia of Childhood (AHC) is a rare and complex neurodevelopmental disorder. It is caused primarily by mutations in the ATP1A3 gene, which encodes the alpha-3 subunit of the sodium-potassium ATPase enzyme. This gene is critical for neural function and is highly expressed in areas of the brain that regulate autonomic, gastrointestinal (GI) motility, and GABAergic functions.
AHC is diagnosed using the Aicardi criteria, which include:
1. Onset before 18 months of age
2. Paroxysmal hemiplegia episodes
3. Bilateral hemiplegia or quadriplegia episodes
4. Other paroxysmal manifestations (e.g., abnormal eye movements, dystonia, ataxia)
5. Evidence of permanent neurological dysfunction (e.g., cognitive impairment, motor deficits)
6. Symptoms relieved by sleep but resuming after waking
While neurological symptoms of AHC are well recognized, gastrointestinal (GI) symptoms have not been extensively studied, despite frequent observations of GI issues in clinical practice. This study aimed to explore two hypotheses:
1. AHC patients frequently experience GI problems, especially related to motility.
2. The severity of these GI issues correlates with neurological impairments.

2. Methods
The study was conducted as a retrospective review of a prospective database from the Duke AHC Multidisciplinary Clinic. The cohort consisted of 44 consecutive AHC patients, all meeting the Aicardi diagnostic criteria.
· Data Collection:
· Patients were followed over 4.5 years, and data were entered into an IRB-approved database.
· GI symptoms were assessed using medical records, clinical evaluations, and diagnostic tests.
· Severity of symptoms was graded on a scale from 0 to 3, where:
· 0 = No symptoms
· 1 = Symptoms requiring medical attention
· 2 = Symptoms requiring medication
· 3 = Symptoms requiring surgery
· Neurological Correlation:
· The severity of GI symptoms was correlated with established neurological disability indices, including:
· Paroxysmal Disability Index (PDI): Measures severity, frequency, and duration of plegic and dystonic attacks.
· Non-Paroxysmal Disability Index (NPDI): Assesses long-term neurological impairments (e.g., motor deficits, cognition).
· Gross Motor Function Classification System (GMFCS): Evaluates motor function on a scale from I (mild) to V (severe).
· Statistical Analysis:
· Spearman’s rank correlation was used to assess the relationship between GI symptom severity and neurological disability indices.
· Cramer’s V test was used to measure the strength of association between GI symptoms and non-GI autonomic dysfunction (e.g., sweating, flushing, tachycardia).

3. Results
3.1 Patient Characteristics
· Age Range: 3–45 years (Mean: 10.4 ± 9.5 years)
· Gender: 18 males, 26 females
· Genetic Findings:
· 71.4% (30/42) tested positive for ATP1A3 mutations.
· 28.6% (12/42) tested negative for known mutations.
· Most common mutation: D801N (8 patients), E815K (5 patients), G89D (3 patients), G755C (2 patients).
· Neurological Severity Scores:
· Mean GMFCS: 1.77 ± 0.95
· Mean Paroxysmal Disability Index: 12.86 ± 4.68
· Mean Non-Paroxysmal Disability Index: 5.39 ± 3.08

3.2 Prevalence and Types of GI Symptoms
A vast majority (93%) of patients (41/44) had significant GI symptoms requiring medical attention. The most common symptoms included:
	Symptom
	Prevalence (%)

	Constipation
	66% (27/41)

	Swallowing problems (dysphagia)
	63% (26/41)

	Vomiting
	63% (26/41)

	Anorexia (weight loss, failure to thrive)
	46% (19/41)

	Diarrhea
	44% (18/41)

	Nausea
	37% (15/41)

	Abdominal pain
	22% (9/41)



· GI dysmotility (abnormal movement of the digestive tract) was seen in 80% of patients.
· Gastroesophageal reflux disease (GERD) was diagnosed in 63%.
· 16 patients (39%) required a gastrostomy tube (G-tube) for feeding.
· Two patients required Nissen fundoplication (surgical procedure for GERD).

3.3 Correlation with Neurological Impairments
· GI symptom severity significantly correlated with:
· Non-Paroxysmal Disability Index (p = 0.031)
· Gross Motor Function Classification System (p = 0.043)
· Presence of non-GI autonomic dysfunction (p = 0.0166)
· No significant correlation was found between GI severity and Paroxysmal Disability Index (p = 0.408).
This suggests that GI symptoms are more related to long-term neurological impairments (e.g., motor and cognitive issues) rather than the frequency of hemiplegic attacks.

4. Discussion
· GI symptoms are a major source of morbidity in AHC, comparable to other neurological disorders such as cerebral palsy.
· Pathophysiology:
· The ATP1A3 gene is highly expressed in brain regions that regulate GI motility (e.g., hypothalamus, vagus nerve).
· Dysregulation of GABAergic function and cerebellar dysfunction may also contribute to GI symptoms.
· Clinical Implications:
· GI issues are often under-recognized in AHC but require proactive management.
· Multidisciplinary care (neurologists, gastroenterologists, dietitians) is essential.
· Addressing malnutrition and dehydration can improve neurological outcomes and reduce complications.

5. Conclusions
· GI problems are extremely common (93%) in AHC patients, often severe, and frequently require medical or surgical interventions.
· Severity of GI symptoms correlates with non-paroxysmal neurological impairments, not with episodic hemiplegic attacks.
· Early diagnosis and intervention (e.g., diet modifications, medication, feeding tubes) can improve quality of life.
· Future research should explore long-term GI management strategies in AHC and their impact on neurological progression.

6. Clinical Takeaways
· Screen all AHC patients for GI issues.
· Early intervention (diet, medications, feeding support) is key.
· Multidisciplinary care approach is necessary.
· GI symptoms can exacerbate neurological problems – addressing them may help overall disease management.

