
that the WCD could be used as a feasible bridge to
definitive implantation of an ICD in patients in
whom risk stratification for sudden death is not
completed.
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Frequency of Neurologic Complications Following
Carotid Sinus Massage

Andy John Davies, MRCP, and Rose Anne Kenny, FRCPI, FRCP

Carotid sinus (CS) massage is now recommended
for the routine investigation of all older patients

who experience syncope, dizziness, or unexplained
falls.1 Half of all adults attending the accident and
emergency department do so because of a fall, 20%
of these are unexplained falls and 23% of unex-
plained falls are attributed to CS hypersensitivity.2

CS hypersensitivity is almost exclusively a disease
of aging, increasing in prevalence when associated
with comorbidity such as systemic hypertension,
coronary heart disease, and peripheral vascular dis-
ease. CS hypersensitivity is an abnormal response
to CS massage characterized either by significant
heart rate slowing (.3 seconds asystole; cardioin-
hibitory type), a decrease in systolic blood pressure
(.50 mm Hg vasodepressor type), or a combination
of both types (mixed).3 A standard technique is used
applying longitudinal digital pressure at the bifur-
cation of the internal and external carotid artery for
5 seconds. This procedure is applied to the right
then left sides after 120 seconds. It is performed
using the Akron tilt table, supine and tilted to 70°.
All staff using the technique undergo training and
are supervised until they are able to demonstrate
competency. Both cardioinhibitory and mixed CS
hypersensitivity benefit from physiologic cardiac
pacing. However, treatment of vasodepressor re-
sponses generally remains unsatisfactory.4 Informa-
tion on complication rates as a result of CS massage
are available,5,6 but there are no large single-center
studies. This information is important if physicians
are to secure informed consent for the procedure.

We present incidence data of neurologic and cardi-
ologic complications in a large series of consecutive
older patients presenting with syncope or falls to a
dedicated investigation facility.

• • •
During a 5-year period, we investigated 4,000

patients (mean age 746 14 years) for symptoms of
syncope, dizziness, or falls in a secondary and ter-
tiary referral facility. This represents 16,000 epi-
sodes of CS massage. All patients had supine and
upright CS massage with continuous heart rate and
blood pressure monitoring (surface electrocardio-
graph and digital photoplethysmography). Contra-
indications to CS massage were the presence of a
carotid bruit, stroke, or myocardial infarction
within the previous 6 months, and a history of
serious cardiac arrhythmias, ventricular tachycar-
dia, or ventricular fibrillation. During that time, 11
patients had neurologic complications; no patient
had a cardiac complication (ventricular tachycardia,
ventricular fibrillation, or prolonged cardiac asys-
tole requiring intravenous drugs or cardiopulmo-
nary resuscitation).

• • •
The average age of these 11 patients was 806 5

years: 6 were men. Underlying comorbid conditions
included ischemic heart disease (n5 5), previous
cerebrovascular accident beyond 6 months (n5 2),
and treated hypertension (n5 3). Seven patients
were taking aspirin at the time of CS massage. None
had contraindications to CS massage. Ten devel-
oped hemiparesis, 3 expressive dysphasia, and 1 a
hemianopia. Complications occurred within 5 min-
utes of massage in 5 patients, and at 10 minutes, 30
minutes, and 2 hours after massage in the remaining
patients. Computerized tomographic head scan re-
vealed new lesions in only 2 patients. Nine patients
had carotid Doppler ultrasound after the procedure:
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2 patients had.70% and 2 patients.30% con-
tralateral diameter stenosis. Otherwise Doppler
findings were unremarkable. Blood pressure and
heart rate responses to CS massage were not signif-
icantly different comparing right to left sides. There
was no significant differences in blood pressure or
heart rate change when comparing sides ipsilateral
and contralateral to the affected hemisphere. Seven
of the 11 patients had CS hypersensitivity. All had
a significant vasodepressor response (241.7 6
27.0) and 1 had a cardioinhibitory response and
subsequently underwent pacing. Nine patients made
a full functional recovery: 7 within 24 hours. Two
patients had fully recovered at 1 month and in 2
patients hemiparesis persisted.

• • •
The incidence of neurologic complications fol-

lowing CS massage is low (0.28%), and most pa-
tients make a full functional recovery. Older pa-
tients who have a vasodepressor response may de-
velop neurologic sequelae up to 2 hours after the
procedure.

In summary, CS massage is a useful proce-
dure in diagnosis and treatment. A standard
technique with applied exclusion criteria causes
infrequent neurologic complications (11 in
16,000), most of which are transient and result in
full recovery.
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