
 
 

 

Problem-Based Learning Discussions (PBLD) Anesthesiology 2015 © American Society of Anesthesiologists. All rights reserved. Note: 

This publication contains material copyrighted by others. Individual PBLD sessions are reprinted by ASA with permission. Reprinting or 

using individual PBLDs contained herein is strictly prohibited without permission from the authors/copyright holders. 

Page 1 

 

 
Session: L251 
Session: L436 
 
 
Huh? You’re Asking For an EEG Under Anesthesia for a 200lb Autistic Kid with Down’s? Didn’t 

He Give Someone a Broken Nose Last Time He Was Here? 
Peter A. Chin, M.B.,B.S. 

Vanderbilt University, Nashville, TN 
 

Disclosures: This presenter has no financial relationships with commercial interests 
 
 

Stem Case and Key Questions Content 
A Pediatric Neurology colleague at your hospital has asked you to assist in the care of a 15yo boy, 
who is thought to be having seizure-like activity. The Neurologist would like to get an 
electroencephalograph (EEG). The patient will not tolerate either EEG lead placement awake, and will 
also not keep them on once placed. 
 
You are quite surprised by this request. The patient has been to the Operating Rooms four times over 
the last three years and you are familiar with him and his family. He has autism, Down syndrome, and 
has become more aggressive over the last few years. During his last visit 8 months ago, he became 
very agitated in the Holding area and physically attacked a nurse who suffered a broken nose. 
You have heard that dexmedetomidine has been used to facilitate sedated EEGs. However, you 
doubt whether you can effectively administer any medication effectively intranasally or orally to him 
and wonder if the depth of sedation achieved would be sufficient to allow either intravenous catheter 
or EEG lead placement. 
 
What is your next step? 
You have requested to meet with your Neurology colleague to air your concerns. 
He explains the clinical details of the case. The patient has had several, brief episodes of hemifacial 
paresis over the last month which have not been accompanied by any change in consciousness. 
Differential diagnoses include epilepsy, migraines and transient ischemic attacks. The Neurologist 
understands that it may be difficult to obtain a diagnostic EEG but would like to try. He also explains 
that in the Neurology Clinic there are several autistic patients in whom EEGs would be helpful but 
have not yet been requested. 
 
How is epilepsy diagnosed? 
What is the process for obtaining an EEG? 
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What are the effects of various anesthetic agents on seizure activity? 
Which agents will have most or least effect on a diagnostic EEG? 
 
After further discussion, you and your colleague have come with a tiered approach to anesthetic 
agents for any future EEGs under anesthesia. 
 
See Image 1 
 
It is agreed that dexmedetomidine will be used as the sole agent whenever possible. Ketamine 
intramuscularly will be used if intranasal or oral administration of dexmedetomidine is not feasible. If 
sufficient depth is achieved after IM ketamine, an IV will be started and the dexmedetomidine loading 
dose started followed by an infusion. 
 
If an IV cannot be started, general anesthesia will be started with sevoflurane, the IV then obtained, 
dexmedetomidine load given, followed by an infusion. EEG lead placement can commence after 
induction and once completed, no additional drugs will be given except the dexmedetomidine infusion. 
The EEG will be obtained as the residual volatile agents wear off. 
 
Your opinion - is it worth inducing general anesthesia on a higher risk patient for a study that may 
have equivocal results? 
 
Do you have the option of refusing care in this case? 
 
Prior to the day of admission, you have made arrangements with Holding area staff for a private room 
and a Child Life specialist to be available immediately upon the family’s arrival. You have also asked 
for volunteers from the nursing staff who are willing to take care of this child in the Holding and 
Recovery area. 
 
On the day of admission, you meet the patient and his mother in a prepared, quiet room. His mother 
had brought along several of his favorite items from home. 
 
Your patient now weighs 97kgs and is 160cm tall. Vitals are unobtainable. History confirms Down 
syndrome, no cardiac involvement, hypothyroidism, and sleep disordered breathing despite a 
previous tonsillectomy. You realize that he has recently been started on clonidine. Other medications 
include levothyroxine and melatonin. Physical exam is very limited but you are able to auscultate his 
chest and his heart rate seems to be slow, possibly in the 60s. It is obvious that neither oral nor 
intranasal medications will be possible. 
 
During your explanation of the anesthetic plan with his mother, you describe the likely effects of any 
anesthesia drugs on the EEG and the possible implications on EEG interpretation. She replies that 
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the Neurologist has already discussed this with her and she is comfortable with proceeding despite 
the element of uncertainty. 
 
Ketamine is administered intramuscularly without difficulty. Within five minutes, you are able to go 
back to the Operating Room. Anesthesia is induced with sevoflurane, an IV started and an LMA 
placed. EEG lead placement begins. 
 
On closer examination of the electrocardiograph, the rhythm seems to be sinus bradycardia, in the 
50s, despite the previous ketamine. You decide to administer glycopyrrolate, which speeds the rate to 
the 80s. 
 
What are the cardiovascular effects of dexmedetomidine? 
What are the effects on the conduction system? 
What are some contraindications to its use? 
 
You are torn on whether to use dexmedetomidine or not. How can you keep the patient asleep long 
enough after the volatile agent has worn off to get a useful EEG without waking up? 
What are your thoughts? Any other options? 
 
You decide to proceed with using dexmedetomidine. A bolus dose is administered of 1mcg/kg over 10 
minutes as EEG lead placement begins. This is followed by a maintenance infusion of 1mcg/kg/hr. 
There is mild transient hypertension and bradycardia during the loading dose, and the heart rate 
settles into the 60s during the infusion. 
 
After all EEG leads have been placed, the LMA is removed and replaced with a nasal cannula. After 
15 minutes the EEG technologist reports improvement of the EEG. After a further 20min, the EEG is 
completed. The dexmedetomidine infusion is stopped and the patient transported to Recovery. 
Twenty minutes after arrival in Recovery, the bedside nurse calls you urgently. She reports a heart 
rate in the 30s. On arrival, you note that EKG indicates ventricular escape rhythm. 
According to ACLS, what are the next treatment steps? 
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Model Discussion Content 
Autism spectrum disorder (ASD) is a lifelong, neurodevelopmental disability characterized by 
persistent deficits in social interaction and communication skills and the presence of repetitive, 
stereotypical patterns of behavior, interests or activities (1). Signs usually appear in the first two years 
of life though a similar presentation later in childhood has been named childhood disintegrative 
disorder and is sometimes referred to as “late-onset autism” (2). 
 
The Centers for Disease Control estimate that ASD affects 1 in 68 Americans (3). Symptoms can vary 
widely in severity and their impact on daily functioning. Highly functioning patients such as those with 
Asperger’s syndrome can live near normal lives while those with profound communication impairment 
will remain dependent on caregivers well into adulthood. 
 
Down syndrome (or Trisomy 21) is the most common genetic condition in the United States, with an 
incidence of 1 in 691 births (4). It has been estimated that at least 7% of children with Down syndrome 
also have ASD (5). 
 
Both electroencephalograph abnormalities and clinically manifested epilepsy are frequent in patients 
with autism with prevalences of 10-72% and 0-44% respectively. A significant subgroup of these (20-
49%) will experience autistic regression. There is insufficient evidence to suggest that treatment of 
epilepsy will improve autistic symptoms (6). 
 
A visit of an autistic child to any medical facility can be very stressful to the child, his caregivers and 
the medical and nursing staff. Any change in routine is quite upsetting to the child and can be 
manifested as regression and aggressive behaviors. Several groups have proposed perioperative 
interventions to prepare families, desensitize patients to the new surroundings, and tailor admission 
processes to suit each patient’s unique traits (7,8,9). These include: 
 
• Eliciting the parent’s description of: 
o the child’s abilities, responses to conversation and new environments 
o Techniques, toys of other distractions that calm 
o Child’s special interests 
o Behaviors or cues that the patient is particularly stressed 
o Sensitivity to different environmental stimuli (lights, noise, linen, touch) 
o Tolerance to waiting in the registration area (may need to make special arrangements to bring 
patient back quickly on arrival) 
• Encourage bringing any special distractions (such as toys, blanket, DVD player, tablet, etc.) 
• Avoid discussion of normal age-appropriate pre-anesthesia education in front of the child in severely 
autistic children (ask parent) 
• Avoid separation from parent (if feasible allow parental presence at induction/premedication and 
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presence during emergence in Recovery) 
• Minimize stimulation (private room, keep nursing/medical staff to a minimum) 
Epilepsy is characterized by recurrent unprovoked seizures. Diagnosis can be difficult and starts with 
an accurate and detailed account of the seizure episodes and any triggering events. Causes of 
provoked seizures (for example fever, hypoglycemia, hyponatremia) must be ruled out. Tests include 
EEG, blood tests and neuroimaging. 
 
Electroencephalography is a non-invasive test that typically does not involve sedation or anesthesia. It 
is used to diagnose epilepsy and there are several types including “routine” inter-ictal EEG, 
ambulatory EEG and video-EEG monitoring. The diagnostic yield of EEGs is low, with sensitivity of 
25-56%, though specificity is better at 78-98% (10). 
 
The “routine” EEG involves placement of leads on the scalp with a conductive gel that is applied 
firmly. This process takes 15-20 minutes and is quite stimulating. The leads are then secured around 
the scalp in bandages or a cap. The recording of EEG waves takes 20-40 minutes. 
Typical awake EEGs show a predominance of alpha (7.5-13 Hz) and beta (> 13 Hz) waves. Delta (<3 
Hz) and theta (3.5-7.5 Hz) waves are more predominant when asleep or in younger children. Sudden 
spikes or slowing of the waves may indicate epilepsy. The EEG may also be completely normal in 
between seizures. 
 
Volatile anesthetic agents initially produce excitation with increasing alpha wave amplitude, then 
progressive slowing of the waves with eventual electrical silence (11). Thus most are to be avoided for 
EEG testing. 
 
Ketamine produces increased theta and beta activity and does not slow the EEG to the extent of 
volatile agents. Benzodiazepines produce only mild activation of wave activity but are to be avoided in 
EEGs due to their potent anticonvulsant properties. 
 
Both barbiturates and propofol have similar depressant effects on the EEG at clinical doses. Propofol 
may be preferred in EEG testing due to its rapid metabolism. Opioids cause a minimal decrease in 
EEG wave frequency. 
 
Sedation for an EEG is sometimes necessary for the uncooperative child. Chloral hydrate was 
historically used but has been supplanted by dexmedetomidine (12,13), which has minimal effects on 
the EEG. Chloral hydrate is no longer commercially available in the United States. Recently, a 
sedation protocol for autistic children employing chloral hydrate, dexmedetomidine and ketamine in a 
step-wise fashion has been reported (14). 
 
The risks of sedation for EEG has been described as low (15), but this group also noted that the need 
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for sedation can be reduced by adequate preparation and maintaining a less threatening, more child-
friendly environment where the test is performed. 
 
Anesthesiologists are often confronted by ethical issues in perioperative care ranging from do-not-
resuscitate scenarios in the Operating Room to dealing with an adolescent’s refusal of treatment in 
the face of a parent’s desire to proceed. 
 
Medical personnel do not have an obligation to provide care that is medically futile. However, the term 
“futile” should be reserved for treatments that will clearly not achieve their intended goal. It should not 
include scenarios where i) the intended goal is dubious such as prolongation of circulation in a brain 
dead patient or ii) likelihood of success is very low (16). 
 
In 1983, the President's Commission for the Study of Ethical Problems in Medicine and Biomedical 
and Behavioral Research proposed a method of weighing parent preference for treatment against a 
physician’s assessment of benefit for critically ill newborns, which still seems relevant today (17). See 
Image 1. 
 
Dexmedetomidine has grown in popularity as a sedative agent and adjunct to general anesthesia in 
pediatric practice despite not being approved for such use by the Food and Drug Administration (18). 
The recommended dosing for adult procedural sedation is 1mcg/kg IV loading dose over 10 minutes, 
followed by an infusion of 0.2 to 1 mcg/kg/hr. Much higher doses have been described for pediatric 
sedation with loading doses as high as 3mcg/kg IV and infusions of up to 2mcg/kg/hr (19). 
 
Dexmedetomidine is a highly selective alpha-2 agonist. It initially causes peripheral vasoconstriction 
mediated by peripheral alpa-2 receptor activation with accompanying reflex bradycardia, followed by 
centrally mediated decreases in norepinephrine release leading to a drop in blood pressure and 
continuing bradycardia. A study of 12 children undergoing electrophysiologic studies looked at the 
effects of dexmedetomidine on the conducting system of the heart. It showed sinus and 
atrioventricular node function were depressed with decreased automaticity. His-Purkinje conduction 
was not affected and there was no effect on atrial or ventricular muscles (20). It concluded that it was 
not a suitable agent for electrophysiologic studies and recommended caution in patients at risks for 
bradycardia or nodal dysfunction. 
 
There have been several anecdotal reports of sinus arrest in patients receiving dexmedetomidine 
including in a healthy volunteer (21,22,23). Caution is warranted in the use of dexmedetomidine in 
patients with pre-existing nodal dysfunction, atrioventricular block or on other drugs that promote 
bradycardia such as clonidine, digoxin, beta-blockers or verapamil. 
 
The updated 2010 Pediatric Advanced Life Support guidelines recommend quickly identifying and 
treating the underlying cause as first line treatment for symptomatic bradycardia (24). This is quickly 
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followed by basic cardiopulmonary resuscitation with heart rate less than 60/minute then epinephrine 
and then atropine if increased vagal tone or primary AV block is suspected. 
 
Similarly, Adult Cardiac Life Support guidelines for bradycardia (with a pulse) recommend 
identification and treatment of the underlying cause with atropine or an infusion of dopamine or 
epinephrine being reserved for symptomatic bradycardia (25). 
 
In suspected dexmedetomidine toxicity (with a pulse), atropine would be a sensible first line treatment 
as the mechanism is likely depressed sinus node automaticity. If not quickly resolved, then 
epinephrine should be considered. In complete sinus arrest, basic cardiopulmonary resuscitation 
following by rounds of IV epinephrine as recommended in the asystole algorithms would be 
appropriate. 
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