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Angelman syndrome (AS) is a rare neurogenetic dis-
order that results from an abnormality of the maternal 
chromosome 15. Clinical presentations for AS include 
developmental delays, seizure disorders, ataxia, trun-
cal hypotonia, scoliosis, structural cardiac abnormali-
ties, hyperactive tendon reflexes, absent speech, and 
craniofacial anomalies. Patients with AS also may have 
vagal hypertonia, which can result in refractory brady-
cardia in the perioperative setting. Mutations of chro-
mosome 15 can lead to abnormalities in γ-aminobutyric 
acid A (GABAA) receptors, through which numerous 
anesthesia agents mediate their actions. Defects in 
GABAA receptors may result in unpredictable reactions 
or a resistance to anesthetics. Because of high genetic 
heterogeneity, no conclusive evidence exists for the 
most appropriate anesthetic approach for patients with 

AS. Depending on the patient’s AS classification and 
severity, current literature suggests minimizing the 
doses of all anesthetic agents. 

This case report details the anesthesia manage-
ment of a pediatric patient with AS presenting for 
otolaryngologic surgery. The 4-year-old boy received 
general anesthesia with typical anesthetic agents 
administered at standard pediatric doses without 
incident. Despite the lack of adverse events in this 
case, clinicians must be aware of potential anesthetic 
complications that are unique to patients with AS and 
should proceed with caution. 
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A
ngelman syndrome (AS) is a rare neuroge-
netic disease resulting from an aberration of 
chromosome 15 (15q11-13), which contains 
parent-specific genes activated by genetic 
imprinting.1 The syndrome has an incidence 

of 1:10,000 to 40,000, and the life expectancy does not 
typically exceed 15 years.2 Presentations of AS include 
developmental delays, seizure disorders, absent speech, 
and frequent involuntary laughter.3 Angelman syndrome 
can result in anesthetic complications because of airway 
abnormalities,4 vagal hypertonia leading to refractory 
bradycardia,5 and mutations of the γ-aminobutyric acid A 
(GABAA) receptors,3 which may affect how these patients 
are influenced by and process anesthesia. The case report 
that follows depicts the anesthesia management of a pedi-
atric patient with AS who presented for ear, nose, and 
throat (ENT) surgery.

Case Report
A 4-year-old boy presented for a tonsillectomy and ade-
noidectomy with bilateral myringotomy tube placement. 
He weighed 26.3 kg and was approximately 91 cm tall. 
He was allergic to dairy, soy, and intravenous (IV) fluids 
containing glucose. His medical history included chronic 
tonsillitis and adenoiditis as well as AS. His presentation 
of AS encompassed ataxia, substantial developmental 
delays, and a seizure disorder. The patient’s surgical 
history included strabismus surgery. His home medica-
tions were melatonin, ondansetron, and trazodone. 

Physical assessment included a Mallampati class 3 
airway; a thyromental distance of 2 fingerbreadths; ex-
tremely poor dentition with diastemas; excessive saliva-
tion with tongue thrusting; and frequent, frantic sucking 
movements of his mouth, as well as irregular limb 
movement and an overall distractible but happy disposi-
tion. The patient was assigned an ASA physical status 2. 
Baseline preoperative vital signs consisted of a resting 
heart rate of 113/min, blood pressure of 99/35 mm Hg, 
respiratory rate of 22/min, oxygen saturation measured 
by pulse oximetry of 100%, and a temperature of 37.1°C. 
Because the child had medical clearance from his pedia-
trician, preoperative laboratory tests were not required. 

Preoperative sedation consisted of 12 mg of midazol-
am orally and 150 mg of acetaminophen orally. After the 
patient was sedated, he was carried to the operating room 
(OR) and positioned on the table. Once basic physi-
ological monitors were applied, anesthesia was induced 
via mask with 8% sevoflurane with 70% nitrous oxide. 
Following induction, a 24-gauge IV catheter was inserted 
in his right foot, and the patient received lactated Ringer’s 
solution without dextrose for his fluid maintenance. 
Intravenous induction consisted of 100 mg of propofol, 
10 µg of fentanyl, 25 mg of lidocaine, and 0.2 mg of 
glycopyrrolate administered just before intubation. The 
patient was easily intubated with a Miller No. 2 blade, 
and a 4.5-mm cuffed endotracheal tube was inserted 
and secured at 15 cm at the teeth. After the anesthesia 
provider confirmed placement, the patient was placed 
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on pressure support ventilation mode and allowed to 
breathe spontaneously throughout the procedure with 12 
cm H2O of pressure support. Anesthesia was maintained 
by titrating desflurane between 5% and 5.5% and keeping 
nitrous oxide at 70%. 

The operation was uneventful, and the course of anes-
thesia was routine except for 1 episode of light bucking 
during the excision of the second tonsil. It was managed 
with 30 mg of propofol, 5 µg of fentanyl, and 15 mg of 
lidocaine. The patient’s vital signs were kept within 20% 
of his baseline measurements. The patient was extu-
bated awake after confirmation of airway reflexes via the 
presence of swallowing and a gag reflex, and was then 
transported with blow-by oxygen out of the OR fully 
conscious and maintaining a patent airway. 

Vital signs were within normal limits in the postan-
esthesia care unit. The parents were brought to sit with 
the child quickly and to assess for any signs of pain or 
discomfort. The patient’s recovery was uneventful, and 
he was discharged within 1 hour. 

Discussion
Because of the lack of overtly distinctive phenotype pre-
sentations, AS is diagnosed anywhere from 2 years of age 
into adulthood.1 Characteristic symptoms of AS include 
lack of crawling or babbling by age 9 to 12 months, trem-
bling movement of limbs, heat hypersensitivity, truncal 
hypotonia, scoliosis, structural cardiac abnormalities, 

muscular atrophy, relative insensitivity to pain, and a fas-
cination with water and reflective surfaces.6 The patient 
in the case report possessed several of these characteristic 
symptoms. Craniofacial abnormalities of AS include mi-
crocephaly, high-arched palate, tongue protrusion with 
thrusting, macroglossia, diastemas, excessive chewing 
behavior, wide jaw, and flat occiput, all of which contrib-
ute to potential airway difficulties in this patient popula-
tion.4 However, the patient in the case report did not ex-
perience any airway complications in terms of bag-mask 
ventilation and direct laryngoscopy with intubation. 
Because of the happy disposition and frequent, inappro-
priate bursts of laughter coupled with the hand-flapping 
and trembling gait, it was previously common prac-
tice to refer to these patients as having “happy puppet 
syndrome”.3 Additional clinical features of AS include 
hyperactive tendon reflexes, sleep disturbances, short 
attention span, strabismus, obesity, sucking/swallowing 
disorders, and abnormal electroencephalographic (EEG) 
activity.7 These clinical features add a layer of complexity 
to the anesthesia management of a patient with AS. The 
Table details developmental and physical findings in AS.8

The etiology of AS revolves around the deletion or dis-
ruption of chromosome 15 on the maternal side.1 Figure 1 
shows an example of chromosomal mutations seen in AS.8

Angelman syndrome can be categorized into 5 distinct 
classes, decreasing in severity with subsequent class.3 For 
example, class 1 results from interstitial deletion of mater-

Table.  Developmental and Physical Findings in Angelman Syndrome

Consistent (100%)

 • Developmental delay

 • Movement/balance disorder

 • Behavioral uniqueness

 • Speech impairment

Frequent (> 80%)

 • Delayed growth

 • Seizures

 • Abnormal electroencephalogram 

Associated (20%-80%)

 • Flat occiput • Hyperactive lower extremity deep tendon reflexes

 • Occipital groove • Uplifted, flexed arm position during ambulation

 • Protruding tongue • Wide-based gait

 • Tongue thrusting • Increased sensitivity to heat

 • Feeding problems • Abnormal sleep-wake cycles

 • Truncal hypotonia • Attraction to and fascination with water and crinkly items

 • Prognathia • Abnormal food behaviors

 • Wide mouth with wide-spaced teeth • Obesity

 • Frequent drooling • Scoliosis

 • Excessive chewing • Constipation

 • Strabismus

 • Hypopigmented skin
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nal chromosome 15, resulting in a patient who is affected 
severely by the worst characteristics of AS (eg, refractory 
epilepsy, profound neuromotor developmental delay). 
Patients with class 5 AS have all the clinical features of 
AS but no cytogenic abnormalities. Class 5 is considered 
a milder phenotype with fewer EEG abnormalities and 
fewer seizures.7 Studies suggest that patients with class 1 
AS are the most susceptible to experiencing an adverse re-
action to GABA agonists, and therefore should receive the 
smallest doses possible of most anesthetic agents. Figure 
2 illustrates  the different classes of AS.8 Figure 3 further 
illustrates how genetic mutations can affect the expres-
sion of AS.8 Based on the patient responding in a typical 
manner to the anesthetic agents administered, it can be 
postulated that he had a higher class of AS. 

Because of the high heterogeneity of AS, no consensus 
exists on the best type of anesthetic approach.3 These 
patients can theoretically have unpredictable responses 
to anxiolytics, sedatives, hypnotics, general anesthetics, 
and antiseizure drugs because of the possible mutation 
of GABA receptors. Some studies suggest minimizing 
inhalational anesthetic agents because halogenated ethers 
work on the GABAA alpha subunit. Other studies suggest 
reducing the doses of benzodiazepines because they 
act on the GABAA beta subunit, whereas other authors 
assert that no adverse outcomes resulted from balanced 
anesthesia and total IV anesthesia in patients with AS.5 
Although clinical information regarding the effects of 
GABA-agonizing agents in patients with AS is scarce 
and not understood fully, some researchers postulate 

that variations in clinical responses or even resistance 
may occur.4 Therefore, some researchers recommend 
to consider administering drugs that use different path-
ways to elicit hypnosis, such as dexmedetomidine and 
ketamine. Patients with AS can have a dysregulation of 
N-methyl-d-aspartate and α-amino-3-hydroxy-5-methyl-
4-isoxazolepropionic acid (AMPA) receptors via disrup-
tion of the UBE3A gene, which may result in unpredict-
able responses to the administration of ketamine. Kim et 
al2 described a pediatric patient with AS presenting for a 
dental procedure who experienced no sedative effect after 
receiving 4 mg of midazolam. Animal studies have indi-
cated that GABA receptor subunit mutations can result 
in resistant effects to propofol and etomidate. In the 
case report by Kim et al,2 it was decided to use standard 
medications within recommended pediatric dose ranges 
to anesthetize the patient while maintaining a degree of 
suspicion and high vigilance for adverse reactions. This 
decision was made because of the lack of evidence-based 
recommendations on any specific anesthetic agent that 
should be avoided. 

Because of the anatomical, facial, and oropharyngeal 
abnormalities found in this patient population, a poten-
tial for airway difficulties exists. Current literature does 
not substantiate this assertion, and the patient in the 
present case report did not experience airway manage-
ment complications. However, the characteristic pro-
truding tongue and overbite with prognathism seem to 
increase with age, which could result in difficult intuba-
tions and airway management in adults with AS.5 Because 
of generalized muscular hypertonia, patients with AS 
have an increased sensitivity to muscle relaxants, requir-
ing smaller doses than would be necessary normally 
and requiring stringent use of neuromuscular monitor-
ing. Because of these neuromuscular anomalies, it was 
decided to completely avoid paralytics to avoid potential 
complications in the current case. Regional anesthesia is 
rarely an option in this patient population because of the 
developmental delays, agitated behavior, and propensity 
for scoliosis. The nature of the ENT surgery precluded 
the use of regional anesthesia in the case report. 

More than 80% of patients with AS have some seizure 
disorder, which usually begins at around 1 to 3 years of 
age.5 The most common types of seizures are generalized, 
but many patients experience multiple seizure types, and 
up to 77% of these patients have medically refractory 
seizures. Because these patients are typically receiving 
antiepileptic medications, the anesthetist should exercise 
care when selecting anesthetic agents that share the same 
metabolic pathway.9 Of note, anticonvulsive agents have 
an additive effect with sedatives. Pedrotti6 recommends 
keeping sevoflurane concentrations under 1.5 minimum 
alveolar concentration, avoiding etomidate, and admin-
istering a prophylactic benzodiazepine or anticonvulsive 
agent to help minimize the potential of seizure activity 

Figure 1.  Chromosomal Mutations Seen in Angelman 
Syndrome
Abbreviations: M, maternal; P, paternal.
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during surgery. Current research supports the use of a 
low-glycemic-index treatment to reduce the epileptic 
activity in patients with AS.10 Patients receiving this 
therapy experienced greater than 80% reduction in 
seizure frequency over 4 months and greater than 90% 
reduction after 1 year. Although the mechanism of action 
of the antiepileptic effect of this diet is unknown, main-
tenance of low, stable serum glucose and insulin levels 
may play a major role. The patient in the current case 
report was receiving low-glycemic-index treatment and 
was not prescribed anticonvulsant agents. His parents 
cautioned against putting glucose in his IV fluids for fear 
it would precipitate a seizure related to hyperglycemia. 
Patients with AS tend to have a predominant vagal tone 

or vagal hypertonia.5 These patients can have episodes 
of bradycardia leading to asystole from conditions that 
increase intrathoracic pressure, such as a pneumoperi-
toneum, chaotic respiratory patterns during emergence, 
or a Valsalva effect from a laughing spell.11 Because of 
the propensity for bradycardia, researchers recommend 
avoiding agents that may precipitate this reaction, such 
as dexmedetomidine and neuromuscular reversal agents. 
Refractory bradycardia leading to asystole is the most im-
portant life-threatening complication of an anesthetized 
patient with AS, and cardiopulmonary resuscitation and 
epinephrine administration are required at times.5 The 
patient in the case report did not experience any vagal 
episodes throughout the perioperative period.

Figure 3.  Impact of Genetic Mutations on Expression of Angelman Syndrome
Abbreviation: UPD, uniparental disomy.

Figure 2.  Classes of Angelman Syndrome by Chromosomal Deletion Region
Abbreviations: AS, Angelman syndrome; BP, breakpoint; IC, imprinting center; PWS, Prader-Willi syndrome; SRO, short region of deletion 
overlap; ~, approximately.



www.aana.com/aanajournalonline AANA Journal  February 2018  Vol. 86, No. 1 71

Patients with AS most commonly present to surgery for 
dental, ENT, or orthopedic procedures.5 Careful attention 
should be paid in the preoperative setting to obtain an ac-
curate history of seizure activity and episodes of bradycar-
dia. Patients should maintain their antiepileptic therapy 
regimen if possible. In our case report, the patient’s home 
medications did not influence the anesthetic choices. 
Patients with AS need special care with positioning and 
padding because of hyperactive lower extremity deep 
tendon reflexes. Improper care can lead to overstretching 
and compartment syndrome. The recovery unit can be 
a problematic area for a patient with AS because of the 
inherent difficulty of conveying pain, the potential for 
upper airway obstruction, and the prospect of having a 
markedly prolonged recovery.5 After surgery, the parents 
were brought quickly to the child’s bedside to assist in 
deciphering whether the patient was experiencing pain.

Conclusion
Angelman syndrome presents myriad challenges for 
the anesthesia provider. Besides addressing the overt 
characteristics of AS, including craniofacial anomalies, 
the anesthesia provider must consider the potential for 
genetic mutations of the GABAA receptor subunits and 
how this will affect the anesthetic agents administered. 
Any conditions that may precipitate bradycardia should 
be avoided. The use of muscle relaxants and their rever-
sal agents are controversial in this patient population. 
Because of the regularity with which these patients expe-
rience seizure activity, the continuation of antiepileptic 
therapy is essential throughout the perioperative process. 
The avoidance of proepileptogenic agents is necessary. 
Patients should receive adequate attention in recovery 
to avoid missing any adverse respiratory events and to 
interpret the experience of pain. The patient in the case 
report, fortunately, did not have any adverse reactions to 
the anesthetic agents, did not demonstrate any seizure 
activity in the perioperative period, and did not have any 
cardiovascular instability. By anticipating potential con-
sequences and understanding GABA receptor mutations 

in AS, anesthesia providers can care for these patients 
and be aware of possible adverse anesthesia events. 
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