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CHARGE CHECKLIST:
HEALTH SUPERVISION ACROSS THE 
LIFESPAN

• Key assessment/reassessment 
points across the lifespan

• Supports all care providers to 
manage patients with CHARGE 
Syndrome



CHARGE Clinical Checklist: GI



The GI tract goes from mouth to anus

Gastrointestinal Issues in CHARGE Syndrome



The Upper GI tract

• Cranial facial abnormalities can interfere 
with feeding particularly in infancy.

• Children with choanal atresia/stenosis 
have significantly more GI symptoms 
them those without.

• Excessive salivation secretion can be a 
problem

• Mouth over stuffing and pocketing is 
prevalent.

Cranial nerve innervations and structural abnormalities are key issues

Hudson et al 2016 AJMG



Gastroesophageal Reflux (GER) and tube 
feeding

• Gastroesophageal Reflux is often 
severe and difficult to treat.
• Tube feeding is highly prevalent and 

maybe necessary for many years.
• Tube feed vs. Oral feeders have more:

• Stomach pain
• Discomfort when eating
• Food and drink limits
• Trouble swallowing
• Nausea and vomiting
• Constipation

“Motility issues” are a key problem.

Macdonald et al 2016 AJMG



Abdominal Pain

• Prevalent and difficult to 
evaluate with the underlining 
diagnosis often being missed. 

• Digestion issues are clinically 
present. However there has 
been little research in this area. 

• Anatomical structural issues 
such as “late volvulus” can 
occur.

Straton, Hartshorne 2012 CHARGE non-
verbal pain assessment (CNVPA)

“The gut is different in CHARGE syndrome because of 
motility and microbiome abnormalities”



GUT MICROBIOME

• Determine if there is a relationship 
between gut microbiome and severity 
of GI symptoms in adolescents and 
adults with CHARGE Syndrome

• Determine if there is a relationship 
between gut microbiome and behavior 
in adolescents and adults with CHARGE 
syndrome



GI Conditions that are missed and 
need to be on the differential 
diagnosis

• Abdominal migraine 
• Pocketing/ Overstuffing 
• Late onset Volvulus
• Dumping syndrome



Abdominal migraine pamphlet



Abdominal migraine pamphlet



Late Volvulus in CHARGE Syndrome

• Chronic abdominal pain
• Thought to be secondary to 

poor gut motility and 
constipation
• Presented to ED with 2 days of 

vomiting with bile present in 
vomit; breath smelled of feces 
• CT showed volvulus
• Surgery to manually rotate 
• Pain resolved post-operatively
• There has been x2 recurrences 

which settled conservatively  

Image retrieved from: https://www.healthgrades.com/right-care/digestive-health/sigmoid-volvulus  May 24, 2023

https://www.healthgrades.com/right-care/digestive-health/sigmoid-volvulus


Surgery recovery



Bowel Obstruction and Severe Constipation

• Feeding and dysmotility issues since birth
• First bowel obstruction at age 15
• Over lifetime: multiple tests, CTs, surgeries to correct recurrent obstructions
• Multiple medications, prokinetics, prebiotics, and stool softeners
• Negative impact on quality of life, unable to leave  house to attend work
• Bowel rest and possibly the use of a bowel stimulator in the future



Cyclic Vomiting

• Young girl experienced vomiting for 3-6 days at a time
• Abdominal pain in morning, unrelieved, then vomiting would start
• Family history of migraines
• Started keeping a diary and noting any event that preceded an episode of 

vomiting
• Triggers identified: sleep dysregulation, stress, additives in food
• Management: modified diet, managing triggers, L-carnitine, Q-10
• Symptoms improved



Constipation

Prevention:
• Fluids 
• Exercise
• Behavioral therapy
• Diet
• Massage

Treatment:
• Polyethylene glycol PEG 

MiraLAX/Ristorlax
• Senocot/mobility issues
• Behavioral 

techniques/massage

How many of you have problems with this?



Constipation in CHARGE Syndrome
Prevalence and quality of life

1. New study in 2023 – Contact
• Dr. Kim Blake – kim.blake@dal.ca
• Angela Arra - angela.arra@iwk.nshealth.ca 
• Annie Kakamousias – an834104@dal.ca 

2. Developing a pamphlet for families and 
professionals

mailto:kim.blake@dal.ca
mailto:angela.arra@iwk.nshealth.ca
mailto:an834104@dal.ca


Late Dumping Syndrome

• 17-year-old youth with CHARGE 
syndrome

• Reported feeling lightheaded, dizziness, 
blurred vision with dark spots about an 
hour after eating

• Classic signs of late dumping syndrome

• Caused by rapid emptying of stomach
• Common in people who have had gastric 

surgeries 
• Treatment: modification to how and what 

you eat



Etiology and functional validation of Gastrointestinal 
motility dysfunction in a zebra fish model of CHARGE 

syndrome

Loss of CHD7 in Zebrafish results in:
• Smaller stomachs and GI tracts with 

normal epithelial and muscular 
histology. 
• Decrease and disorganized vagal 

nerve projections particularly in the 
fore gut. 
• Less ability to empty their GI tract 

only minimally improved by pro 
kinetic agents.

Future:
Zebrafish are an 
excellent model 
for studying 
compounds that 
improve GI 
motility in 
individuals with 
CHARGE 
syndrome. 

Clooney et al FEEBS 285,11, 2018



Innervation of the CHARGE Zebrafish (chd7) 
and normal controls in the gut

• Decreased enteric nerve 
branches around the fore gut 
(Compare A & B)
• Difference in size and shape of 

the gut in the CHARGE fish.
Sp = spine, F = ventral fin, V = 
vent, G = gut (outlined in hashed 
line), arrow = vagal nerve plexus, y 
= yolk 

Clooney et al FEEBS 285,11, 2018



Decreased motility shown in CHARGE 
zebrafish by delayed emptying of GI tract 
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*Florescent green = tagged food travel. GI tract of zebra fish over time



Knowledge Translation
International Collaboration is a key to 
success in a rare condition

• www.drkimblake.com A repository of Dr. Blake’s research

• CHARGE Syndrome textbook, 2nd Edition

• International Education: MOOC (Massive Open Online 
Courses) via CHARGE Australasia Foundation-FREE- open to 
providers, learners, patients and families 
https://www.chargesyndrome.org.au/onlinecourse 

• The Atlantic Canada CHARGE Group—Provides one-time 
consultations, problem solving and support  as individuals and 
families grow up with CHARGE Syndrome

http://www.drkimblake.com/
https://www.chargesyndrome.org.au/onlinecourse


Questions and Answers

Thank you! From My family to your family


