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The CHARGE Syndrome Checklist from head to toe.
Anesthesia risks, bone health and migraines.
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Objectives

* To use the CHARGE Syndrome checklist as a guide for
medical surveillance.

* To help you understand the risks of anesthesia in CHARGE
syndrome.

* To discuss bone health and delayed puberty, particularly
around prevention.

* Migraines and the use of Botox.



Developing a CHARGE Syndrome Checklist:
Health Supervision across the lifespan (From
head to toe)

CHARGE SYNOROME CHECKLIST: HEALTH SUPERVISION ACROSS THE LIFESPAN
(Fnoea Heao To Tor)
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Colobem, risk of retinal detachment - Ophthalmaioey consult |dilated eye
&8 I infanicy, vision assessments)|

Comeal exposure - lubricsting eye drops

Photophiitia - tinted plasses, sunhat

Choanal stresia/ceft palste;/tracheoesophagenl fistula - ENT/Fiastics oonsult
Audiometry and tympanametry, manitar for recurment ear infections
Adnplive services for individuals with deafress blindness

Cochiear impiant assessment if applicable

Distructive sleep apnea —monitor for tonsil/adenoid ypertrophy
Euresziye secretions — consider Batna, madication

Denital issues — consider cleaning under anaesthetic

Trider et al AIMG 2017Mar;173(3): 684-691 . DOI:10.1002/ajmg.a.38085



There are Always Risks of
Complications with Anaesthesia

e “..you sign a consent”
* Are you informed?

* Are Individuals with CHARGE
Syndrome more at Risk?
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If yes, what are the risks?
Who should know?

Friends at APSEA 2006



Growing up With CHARGE Syndrome

Kennedy 0-6 years

Age 0-2 years: 7 surgeries Age 2-4 years: 3 surgeries Age 4-6 years: 6 surgeries



Kennedy’s Four ICU Admissions

2 weeks — open heart surgery

6 months — G-tube/fundoplication extubation
attempted (x 3)

18 months — aspiration pneumonia

6 yrs — heart surgery — pneumonia after heart
surgery



Postoperative Airway Events of
Individuals with CHARGE Syndrome

Population n=9

Mean age 11.8 years (x 8.0)

215 surgeries (mean 22 per child)
147 anesthesia's (mean 16 per child)

Postoperative events (reintubation for apneas and
desaturations, airway obstruction due to excessive
secretions)

Int.j.ped otolary2009



Results

Number of Anaesthesias and Complicaitons

I Anaesthesia

B Complications

Patients

35% (51/147) of anaesthesias resulted in post-operative
events (>60% were major)



Summary of findings

1. Anesthesia related events occurs most often with heart, diagnostic
scopes and gastrointestinal procedures.

2. High risk of complications in individuals with Nissen fundoplication
and/or gastrostomy/jejunostomy tubes

3. Combining multiple procedures under one anesthetic does not lead
to a increase in post operative airway events.

Int.j.ped otolary2009



What about individuals with CHD7 mutations
who have mild clinical criteria?

* Will they be at risk in the
future?

* Have they actually been
challenged with surgeries?
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Anaesthesia Issues in CHARGE syndrome —
. e
Airway problems are common what are the risks:
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Take Home Messages

* Your children are at high risk
of post-operative anaesthesia
complications. Combining
procedures during one
anesthesia does not increase
the risk of post-operative
alrway events.

* The anaesthesiologist needs
to be aware that, even with
simple procedures, the
individual with CHARGE
syndrome is at high risk of
post-operative events.




MacKenzie’s Story 0-6 years

27 surgical procedures
18 anesthesia's

4 complications
Multiple ICU admissions

Removal of tonsils and
adenoids reduced ICU
admissions

Pre Op



Brouillette Score
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Understanding Sleep Apnea in Children with
CHARGE Syndrome

Removal of Tonsils & Adenoids

Brouilette
Scores >3.5 highly

» Pre-Removal Scores B Post-Removal Scores

predictive of OSA,
| between -1to 3.5
I suggestive for OSA,
L <-1 absence of OSA
1 2 3 4 5

6 7 Int j ped Otorhinolaryngology 2012
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Take Home Messages

e Obstructive sleep apneais
highly prevalent in the CHARGE
Syndrome population

* Removal of tonsils and adenoids
may be beneficial

Carrie-Lee & Freddy

Botox Reference



Osteoporosis
Why do | Need to Worry?

—
————

Two friends with CHARGE Syndrome



What is Osteoporosis?

Osteoporosis o -
Pathology Iajer Contriduting Factors
Insufficient
Demineralization N::TTI é'.,ﬁze'.f‘ﬁ"
f o Nutrients
) Inequste

Bone is a living tissue

Calcium and Phosphate
(CaPo,) [Mineral]

Collagen [Protein]

Demineralization of bone and/or thinning of bone.



Results

* Approximately 50% of individuals with CHARGE
Syndrome do not consume the Recommended Daily
Allowed (RDA) for Calcium and most do not consume
enough for Vitamin D.

Puberty

* Many CHARGE individuals do not undergo normal
puberty (especially males).

Great article to share with
ACtiVity: your Endocrinologist

* Teens ages 13 — 18 are significantly less active than
controls, particularly during weekends (when there is less
1:1 support).

Risk factors for poor bone health in Adolescent and Adults with CHARGE syndrome Forward et al, AIMG 2007



Osteoporosis Prevention Diet

Calcium* Vitamin D
Pre-pubertal (4-8 years) 800 mg/day 1000 IU (International Units)
Adolescents (9-18 years) 1300 mg/day Fish QOils

Adults 1000 mg /day

* Call if renal issues




Exercise — Non-weight bearing Great for Balance
but not for Bone Mineral Density (BMD)
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Physiotherapy & Recreational therapy



Prevention of Osteoporosis in
CHARGE Syndrome

 Adequate diet and exercise*

 Regular follow up with an endocrinologist for
height, weight and pubertal status

* Sex Hormone replacement therapy

— Testosterone in boys start at low dosage
— Low dosage estrogens in females

*Seek physiotherapy, recreational therapy




Scoliosis in CHARGE Syndrome

Incidence of Scoliosis Among Adolescents and Adults with CHARGE Syndrome.
C. Doyle, Medical Student Elective, Dalhousie University



CHARGE Syndrome from Birth to
Adulthood: an individual reported on
from O - 33 years.

Searle et al American Journal of Medical
Genetics 2005:113A(3), 344-349.



New Medical Issues (N = 30)

Medical Issue Number %
Scoliosis 19 63
Sleep Apnea 13 43
Abdominal Colic 12 40
Retinal Detachment/Cataract 10 33
Migraines 8 27
Seizures/Epilepsy 5 17
Urinary Tract Infections 5 17
Hypoglycemia 1 3




Migraines — Are these missed in CHARGE syndrome?

e Abnormal
migraines

e Pain Scale

* Feeding Scale




MT History

Presented on general
pediatric ward.
Abnormal ears and
facial palsy.

“Sand not felt in the
eyes”.

CHD7 anomalies,
diagnosed with
CHARGE Syndrome with
few features.

Showing Right facial palsey



A case of CHARGE Syndrome demonstrates
the importance of Cranial nerves — in clinical
recognition and exploring Hypoalgesia

* Botox treatment
to normal facial
nerve. Every 3-4
months. Tracking
improvement by

diary of migraines.
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Questions and Answers
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