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Case 1
A 4 yr old needing sedation for non-cardiac surgery, 
e.g. eye muscle surgery, MRI.
No significant cardiovascular problems. 



Case 2
A 12 year old needs sedation for a dental procedure.  
The dentist is suggesting it can be done in the office.
 



Case 3
An adult is due to have colonoscopy, routine or for a 
non-emergency problem.
What are the considerations?
 



Case 4
A child with WS who has not adequate imaging 
beforehand (for a variety of reasons) is posted for 
a sedated ECHO and CT of the heart.
 



Case 5
An emergency procedure is required.
What should be the pre-operative assessment to 
determine how to proceed?
 





increased in the peri-procedural setting, especially in the setting of

anesthesia.21 Because acute cardiovascular collapse in patients with

WS seems most likely to be seen in patients with SVAS and coronary

ostial stenosis, decreased myocardial perfusion with resultant ischemia

has been suggested as an etiology.21 In addition, because sudden

decompensation events are prone to occur in patients with bilateral

outflow tract obstruction,16 microvascular ischemia in the setting of

biventricular hypertrophy must be considered, a finding suggested by

the correlation of ventricular ectopic complexes and QTc prolongation

in patients with WS.24

2 | PREPROCEDURAL MANAGEMENT

2.1 | Recent cardiologist assessment

Because cardiovascular abnormalities are often a driving force for a

given procedure in patients with WS, and because the nature and

degree of involvement can evolve sometimes rapidly, an evaluation by

a cardiologist within 1 month of the procedure should be considered.

An unremarkable, recent anesthetic course prior to a procedure does

not ensure the absence of current cardiovascular insufficiencies. A car-

diologist will be able to assess the patient’s current cardiovascular

involvement, including structural and electrocardiographic abnormal-

ities. Ironically, assessment of the cardiovascular status of the patient

often requires the use of sedation or anesthesia, thereby creating a

clinical quandary, and numerous reports of cardiac arrest have occurred

during these assessments.25,26 Recommendations on the management

of cardiovascular disease in WS have been published previously.8 Table

1 outlines our recommended preprocedural management strategy.

Obtaining an electrocardiogram should be considered shortly

before—a couple of hours—the planned procedure. This will allow for a

final determination of the rhythm, electrical conduction and repolariza-

tion (QTc) prior to the administration of medications that may alter

conduction during anesthesia.

2.2 | Fluid management

For many patient populations, whether syndromic or nonsyndromic, pre-

procedural preparation begins the evening before the planned proce-

dure, most notably as instructions for fluid intake and fasting. The

American Society of Anesthesiologists Committee on Standards and

Practice Parameters recommended a minimum fasting period of 2 h for

clear liquids for healthy patients who are undergoing elective proce-

dures27 (Table 2). Modifications to these recommendations are neces-

sary for conditions that may contraindicate enteral intake (e.g., bowel

obstruction and severe gastroesophageal reflux) or require longer fasting

intervals (e.g., conditions that may cause a delay in gastric emptying).

Careful consideration must be given to the preprocedural fluid

status of patients with WS. Despite the minimum fasting period of only

2 h for clear liquids, it is still possible for many patients without WS to

be nil per os (NPO) for 8–12 h prior to a procedure. In the otherwise

healthy patient with WS, such long periods with no enteral intake may

exist for the simplicity of instruction or for the convenience of poten-

tially moving the procedure to a slightly earlier time. In contrast, long

periods without hydration might occur simply because the patient with

WS is not offered or encouraged to maintain enteral hydration with

clear liquids. However because of the type of cardiovascular abnormal-

ities most often seen in WS, namely arterial stenoses, and because

acute cardiovascular collapse events often seem to be precipitated by

hypotensive episodes,21 extended periods without fluid intake should

be avoided in WS. Maintaining adequate fluid hydration helps preserve

myocardial preload and myocardial contractility, either of which may

be compromised by sedatives or anesthetics that can impair the sym-

pathetic nervous system responses, increase venous capacitance,

TABLE 1 Preprocedural management of patients with Williams syndrome

Cardiovascular assessment within 1 mo of procedurea

Consider hospital admission the night prior to the procedure to insure intravenous access and ability to maintain fluid hydration, especially in patients <5
years of age

Preprocedural evaluation by an anesthesiologist

Limit period without fluid intake to 2 h

Begin maintenance intravenous fluid replacement if period of NPO is to be >2 h

Coordinate procedure to be the first case of the day

Electrocardiogram within 2 h of start of the procedure

Abbreviation: NPO, nil per os.
aAssessment should include those steps previously published.8

TABLE 2 Summary of fasting recommendations27

Ingested material Minimum fasting period

Clear liquids 2 h

Breast milk 4 h

Infant formula 6 h

Nonhuman milk 6 h

Light meal 6 h

These recommendations are applicable to healthy patients of all ages
who are to have elective procedures (but do not include women who
are in labor). Light meals may include nonfatty solids such as toast and
clear liquids. Meals that include foods that may lengthen gastric empty-
ing time such as meats, fatty foods, or fried foods may require longer
subsequent fasting periods of 8 h or more.
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colleagues first reported the increased risk of sudden death in patients

with WS, and they identified coronary artery stenosis and bilateral out-

flow tract obstruction as risk factors.9 Subsequently, other investiga-

tors have corroborated those risk factors.16,21 Matisoff and colleagues

recently used these data and their own experience to create a risk clas-

sification system for anesthetic administration in patients with WS.46

Recent data from the Society of Thoracic Surgeons database have

not only further corroborated the findings of Bird et al., but have also

identified other risk factors for major adverse cardiovascular events,

including death, cardiac arrest and mechanical circulatory support.47 In

that relatively large study, risk factors for such events in association

with cardiac surgery included surgery to repair bilateral outflow tract

obstruction; surgery involving any coronary artery repair; preoperative

mechanical ventilation; younger age at the time of surgery; lower

weight at the time of surgery; and, though the numbers were too small

to reach statistical significance in the model, preoperative arrhythmia.

We have used these important data, other data in the literature, and

our large experience with WS to develop an expanded risk stratifica-

tion system for anesthetic administration in patients with WS (Table 3).

4 | PROCEDURAL ANESTHESIA AND
SEDATION

Patients with WS will present for a range of procedures requiring any-

thing from mild anxiolysis to general anesthesia. The choice of level of

sedation or anesthesia depends on patient and procedural factors. The

patient must be able to cooperate for the procedure, such as remaining

still for imaging studies or relaxing for dental examinations. Procedures

that could be painful usually require analgesia and sedation or pharma-

cological hypnosis. In other cases such as surgical procedures, control

of ventilation and/or muscle relaxation may be necessary.

Given that WS has been identified as a significant risk for sud-

den cardiac death under sedation and anesthesia,25 providers may

be hesitant to give any anxiolytics or anesthetics. Unfortunately,

such an omission can result in unintended consequences such as

failed procedures or inadequate imaging studies due to lack of

patient cooperation. These experiences can be terrifying to the

patient with WS, resulting in further anxiety at the next medical care

encounter. Such anxiety is not innocuous—an increased stress

response increases myocardial work that can be disastrous in

patients who may have limited myocardial blood supply. Omission of

an appropriate anxiolytic prior to a general anesthetic can also

increase the risk for emergence delirium, further increasing myocar-

dial work in the postanesthetic period.

For the most nonstimulating procedures, such as echocardiograms,

radiological imaging, or dental examinations, the methods described to

prepare the environment, establish rapport, and perhaps induce a mild

pharmacological anxiolysis may be enough to allow for patient cooper-

ation. For the more fearful patient, or those having potentially painful

or invasive surgical procedures, an increased depth of sedation/anes-

thesia, such as moderate-to-deep sedation or general anesthesia, might

be indicated.

For any anesthetic technique in a patient with WS the overall goal

is to maintain hemodynamic stability by maximizing myocardial oxygen

supply and minimizing myocardial oxygen demand. Preservation of car-

diovascular function requires thoughtful consideration of the type of

anesthesia/sedation required and the properties of the anesthetic

agents available. Specifically, anesthetic agents at dosages that do not

cause significantly increased myocardial oxygen demand and/or

reduced coronary artery perfusion are ideal. Techniques that might

induce significant myocardial depression, tachycardia, or decreased car-

diac preload or systemic vascular resistance should be avoided. Advan-

tages and disadvantages exist for every anesthetic agent/drug for the

TABLE 3 Risk stratification for anesthetic administration in patients with Williams syndrome

Low risk Moderate risk High risk

Age >20 years Hypertension Age <3 years

No cardiac involvement greater than mild
supravalvar or branch pulmonary artery
stenosis

Moderate supravalvar or branch pulmonary
artery stenosis

History of adverse cardiovascular event

Normal ECG Mild bilateral outflow tract obstruction Preprocedural arrhythmia

No renal artery involvement Renal artery stenosis Bilateral outflow tract obstruction of!moderate
severity

Renal dysfunction SVAS gradient of !40 mmHg and the presence
of left ventricular hypertrophy

QTc on ECG >450 ms but <500 ms Coronary artery involvement

Airway abnormalities, lung disease, or severe
gastroesophageal reflux

Diffuse stenosis of the thoracic aorta

!Moderate left or right ventricular hypertrophy
Symptoms or ECG signs of ischemia

QTc on ECG !500 ms

Abbreviations: ECG, electrocardiogram; ms, milliseconds; QTc, corrected QT interval on ECG.
Adapted from Matisoff et al.46
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