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Syncope is a clinical syndrome characterized by transient loss of
consciousness and postural tone that is most often due to tempo-
rary and spontaneously self-terminating global cerebral hypo-
perfusion. A common presenting problem to health care systems,
the management of syncope imposes a considerable socioeco-
nomic burden. Clinical guidelines, such as the European Society of
Cardiology Guidelines on Management of Syncope, have helped to
streamline its management. In recent years, we have witnessed
intensive efforts on many fronts to improve the evaluation process
and to explore therapeutic options. For this update, we summa-
rized recent active research in the following areas: the role of the
syncope management unit and risk prediction rules in providing
high-quality and cost-effective evaluation in the emergency de-
partment, the implementation of structured history taking and
standardized guideline-based evaluation to improve diagnostic
yield, the evolving role of the implantable loop recorder as a
diagnostic test for unexplained syncope and for guiding manage-
ment of neurally mediated syncope, and the shift toward non-
pharmacological therapies as mainstay treatment for patients
with neurally mediated syncope. Syncope is a multidisciplinary
problem; future efforts to address critical issues, including the
publication of clinical guidelines, should adopt a multidisciplinary
approach.
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ECG = electrocardiogram; ED = emergency department; EGSYS-2 =
Evaluation of Guidelines in Syncope Study 2; ESC = European Society of
Cardiology; ILR = implantable loop recorder; ISSUE = International Study
on Syncope of Uncertain Etiology; NMS = neurally mediated syncope;
OESIL = Osservatorio Epidemiologico sulla Sincope nel Lazio; SEEDS =
Syncope Evaluation in the Emergency Department Study; SMU = syncope
management unit; TLOC = transient loss of consciousness

The scale of syncope as a public health problem has
been well documented. The Framingham study reported
an incidence of 6.2 per 1000 person-years; cumulative
incidence during 10 years was 6%ecause the number
of patients in the midst of a faint at any given time is very
small, estimates of syncope prevalence are based on the
number of persons experiencing syncope during a given
period of time (eg, 1 year). The prevalence of syncope
varies from 15% in the pediatric populatido 19% in
an unselected adult populatidrin selected popula-
tions, the prevalence of syncope can approximate8%.
common presenting problem in health care settings, syn-
cope accounts for 1% of emergency department (ED)
visits”® and 1% to 3% of hospital admissidtié.More-
over, the substantial medical costs incurred in the
management of syncope impose a considerable socioeco-
nomic burden; in the United States, syncope-related ex-
penditures approximate $2 billion annudfly? Recog-
nizing the scope of the problem, professional medical
societies such as the European Society of Cardiology
(ESC) have published clinical guidelines to direct a more
effective management stratefyy. Position statements
from other professional medical organizatin%and ex-
cellent review®?* have also been published recently for
the same purpose.

Our review does not present yet another diagnostic

Szncope is a clinical syndrome characterized by trgn- approach or treatment pathway for syncope. If interested
ient loss of consciousness (TLOC) and postural tanein these matters, the reader is referred to Table 2, Figure
that is most often due to temporary and self-terminating 2, and the publications mentioned earlier. Instead, our
global cerebral hypoperfusiddimplicit in this definition review summarizes recent active research in the follow-
is the importance of distinguishing syncope from other ing specific areas germane to management of syncope in
nonsyncopal TLOC attacks and differentiating “true” from adults: syncope evaluation in the ED, effectiveness of a
“apparent” loss of consciousness (Table 1 and Figure|1)structured and standardized approach to syncope, role of
Transient self-terminating interruption of global cerebrpl the implantable loop recorder (ILR), and efficacy of
perfusion is the sine qua non that differentiates syncopenonpharmacological physical treatments.
from other nonsyncopal TLOC attacks, eg, seizures are due
to a primary electrical disturbance of cerebral function and
not cerebral hypoperfusion. Equally important is the neged
to distinguish syncope from apparent loss of conscious es§
events (so-called syncope mimicspseudosyncopethe Department of Medicine, University of Minnesota Medical School, Minneapo-
Ie'ltter includes cata_ple:xy, dl’Op att:?\clfs, and perhaps e eIJ;\I/ISN(E()\}\ﬁ:E:g_?_nd Division of Cardiovascular Diseases, Mayo Clinic, Rochester,
Slmple falls. EStab“Shmg a clear distinction between syn- Address correspondence to Win-Kuang Shen, MD, Division of Cardiovascular
cope and nonsyncopal TLOC or apparent loss of CON-piseases, Mayo Clinic, 200 First St SW, Rochester, MN 55905 (wshen
sciousness events at the outset of evaluation is not jU t mayo.gdu). Individqal reprints ofthis articlfe andabgund reprint of the entire

. . . . R . ymposium on Cardiovascular Diseases will be available for purchase from
matter of semantics; it has practical implications for sub$e-our web site www.mayoclinicproceedings.com.
quent diagnostic evaluation and treatment.

rom the Department of Medicine, Cardiovascular Division, National Univer-
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TABLE 1. Causes of Nonsyncopal Attacks
(Commonly Misdiagnosed as Syncope)

Disorders without any impairment of consciousness
Falls
Cataplexy
Drop attacks
Psychogenic pseudosyncope
Transient ischemic attacks of carotid origin
Disorders with partial or complete loss of consciousness
Metabolic disorders, including hypoglycemia, hypoxia,
hyperventilation with hypocapnia
Epilepsy
Intoxications
Vertebrobasilar transient ischemic attack

MANAGEMENT OF SYNCOPE

Syncore MANAGEMENT UNIT

Despite efforts to construct diagnostic protocols and path-
ways*3to streamline syncope evaluation, hospitalization

rates for syncope continue to be high, ranging from 26% to
60%8°32340One strategy to reduce hospital admission is to

establish an SMU in the ED that incorporates a multi-

disciplinary approach to syncope evaluation. The hypoth-
esis that an SMU could improve diagnostic yield and re-

duce hospital admissions for patients with syncope was
tested in the Syncope Evaluation in the Emergency Depart-
ment Study (SEEDS), a prospective, randomized, single-

center study in North America.

In this study?® patients who presented to the ED of a
tertiary medical center with syncope were classified into
high-, intermediate-, or low-risk groups for cardiovascular
morbidity and mortality (Table 4). According to guidelines
In recent studies, syncope has been shown to account fofrom the American College of Emergency Physicins,
approximately 1% of ED visit§ and is the sixth most  high-risk patients were admitted and low-risk patients were
common cause for hospitalization of patients older than 65discharged. Of the 103 patients with intermediate-risk pro-
years®?*Establishing a definitive cause for this common file who were enrolled in the study, 51 were randomized to
problem in the ED is hampered by its transient and epi-the SMU group and 52 to standard care. The presumptive
sodic nature and by the fact that the affected patient hasliagnosis was established in 34 (67%) of the patients ran-
usually completely recovered by the time of examination. domized to the SMU group and in 5 patients (10%) ran-
Moreover, multiple potential causes are present in 18% ofdomized to standard care; hospital admission was required
patients with syncop&.The crux of syncope evaluation in  for 22 patients (43%) and 51 patients (98%), respectively.
the ED, therefore, is not to identify a precise cause butAdditionally, actuarial survival and survival free from syn-
rather to decide which patients need to be hospitalized andcope were similar in both groups. The findings of this study
which patients can be safely discharged with outpatientprovided evidence that the SMU improves diagnostic yield
follow-up. Several factors govern this decision-making in the ED and reduces hospital admission without ad-
process, chief of which is the perceived risk of short-term versely affecting clinical outcomes.
mortality from malignant arrhythmias. This section dis- What remains unsettled, however, is the extent to which
cusses 2 efforts directed toward risk-stratification of syn- SMUs can be implemented in community hospitals. The
cope in the ED: syncope management units (SMUs) andmethodology used in SEEDS required close collaboration
risk prediction rules. The main findings of the principal among emergency physicians, cardiologists, and cardiac
syncope unit trials are summarized in Tab#é3° electrophysiologists. In addition, patients randomized to

From Europace! with permission from the European Society of
Cardiology.

SYNCOPE EVALUATION IN THE ED

C Real or apparent transient loss of consciousness )

y !

Syncope

Nonsyncopal

Neurally mediated (reflex)

Orthostatic hypotension

Cardiac arrhythmias as primary cause
Structural cardiac or cardiopulmonary disease
Cerebrovascular

Disorders resembling syncope without any
impairment of consciousness (eg, falls,
psychogenic pseudosyncope)

Disorders with partial or complete loss of
consciousness (eg, seizure disorders)

FIGURE 1. Causes of syncope and “nonsyncopal” spells. From Europace,* with permission from the European
Society of Cardiology.
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MANAGEMENT OF SYNCOPE

TABLE 2. Treatment for Cardiac Arrhythmia Causes of Syncope

Condition Treatment
Sinus node dysfunction Pacemaker
Atrioventricular (AV) conduction system disease Pacemaker
(eg, high-grade AV block, complete AV block)
Supraventricular tachycardia Drugs (AV node blocking agents, antiarrhythmics)
Catheter ablation
Ventricular tachycardia in the absence of Drugs (eg, verapamil for idiopathic left ventricular tachycardia)
structural heart disease (eg, outflow tract ventricular Catheter ablation if amenable and unresponsive to drugs
tachycardia, idiopathic left ventricular tachycardia) Implantable cardioverter-defibrillator if drugs and
catheter ablation have failed, especially if hemodynamically
important
Ventricular tachycardia in association with Implantable cardioverter-defibrillator with or without catheter
structural heart disease ablation
Inherited channelopathies (eg, long QT syndrome, B-Blockers for long QT syndrome
Brugada syndrome) Implantable cardioverter-defibrillator

SMU received continuous telemetry for up to 6 hours and most community hospitals, a situation that would confine
had access to echocardiography, tilt-table testing, and electhe SMU only to tertiary medical centers.

trophysiological consultation. The resources required to set  In contrast to the situation in North America, the SMU

up and maintain an SMU may be beyond the capacity ofin Europe is more established not only conceptually but

Infrequent syncope episodes

v

| Education: reassure patient, avoid triggers, recognize prodrome |

y

| Recurrent episodes despite educational measures |

¢ Yes Noi

Continue educational measures Continue educational

Nonpharmacological measures: measures
increased fluid intake, salt tablets,
compression stockings, physical maneuvers

.

Recurrent episodes despite No Continue educational and
nonpharmacological measures nonpharmacological measures

;

Yes
Significant Hypertension or Clinical
hypotension coronary artery disease depression

B-Blocker SSRI

FIGURE 2. Flowchart showing recommended treatment of vasovagal syncope based on clinical scenario.
SSRI = selective serotonin reuptake inhibitor. From Expert Opin Pharmacother,?? with permission.
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MANAGEMENT OF SYNCOPE

TABLE 3. Summary of Counter-Pressure Maneuver and Syncope Management Unit Trials?

Reference

Treatment/
intervention

Study design

Description

of participants Main findings/conclusions

Krediet et aP®
2002

Brignole et aP’
2002

van Dijk et al®
2006

Melby et al?®
2007

Brignole et af
2003

Shen et af?
2004

Leg crossing/
muscle tensing

Handgrip

Leg crossing,
handgrip, arm
tensing

Inspiratory
impedance
threshold device

Syncope unit in
the hospital

Syncope unit
in ED

Counter-pressure maneuver trials

Single-arm trial

Single-blind, placebo-
controlled, randomized,
crossover, efficacy trial

Multicenter, prospective,
randomized controlled trial

Leg crossing, handgrip,
arm tensing (PCM) vs
conventional therapy
(control patients)

Single-center, randomized

controlled trial
Active (impedance 7 cryOii
or sham (no inspiratory
impedance) impedance
threshold device

21 patients; recurrent  Maneuvert SBP and>BP during tilt testing
syncope and positive
findings on tilt-table

test

Maneuver abolished prodromal symptoms
and prevented loss of consciousness during
tilt testing

11 of 13 patients who applied maneuver in
daily life were free of syncope at 10 mo
ManeuB8P during tilt testing; placebo
| SBP P=.008)
63% in active arm vs 11% in placebo arm
became asymptomatiP£.02); 5% vs 47%
developed syncope during tilt-induced onset
of symptoms P=.01)
Syncope recurred in 32% of patients treated
with PCM vs 51% of control patients
P=.004)
RRR with PCM, 39%; 95% ClI, 11%-53%

19 patients; vasovagal
syncope

106 treated with PCM
vs 117 control patients

18 healthy volunteers Active treatnparsture-induced drop in BP
and 22 patients with OH in healthy volunteers and patients with OH
Active treatment posture-induced symptoms
in patients with OH

Syncope management unit trials

Ryspective cohort study within 279 study group patients

a prospective registry
6 hospitals with syncope units
(study group) vs 6 matched
hospitals without syncope
units (controls)

Prospective, randomized,
single-center study

Syncope unit evaluation in ED

(study group) vs standard
care in ED (controls) for
intermediate-risk patients

Fewer hospitalizations (43% vs 49%;
Vs 274 control patients P=NS) and tests performed (mea$D,
33&2 vs 3.62.2;P=NS) among study
vs control patients
Study patients underwent 38% more CSM
and 87% more tilt testing
NMS was diagnosed in 56% of study
patients vs 36% of control patients
(P<.001)
Diagnosis was established in more study
patients than control patients (67% vs
10%:; P<.001)
Study patients had fewer hospitalizations
(43% vs 98%:;001) and higher
actuarial survival (97% vs 90%%;30)
than control patients
Syncope unit in ED diagnostic yield and
| hospitalizations without affecting
all-cause mortality

51 study group patients
vs 52 control patients

aBP = blood pressure; Cl = confidence interval; CSM = carotid sinus massage; DBP = diastolic blood pressure; ED = emexdameyt;déplS =
neurally mediated syncope; NS = not significant; OH = orthostatic hypotension; PCM = physical counter-pressure maneuveejaiiRRrisk
reduction; SBP = systolic blood pressures increases; = decreases.

also in practicé€*¢In an Italian study, the evaluation strat- and neurologic investigations. In contrast to SEEDS, the
egy for syncope in 6 hospitals equipped with in-hospital SMU in the 6 hospitals in this study were managed by
SMUs (study group) was compared with 6 matched hospi-cardiologists and not emergency physicians. Patients were
tals (control hospitals) without such facilitieall 12 hos- referred to the SMU from the ED, inpatient services, and
pitals in the study were medium or large public general outpatient clinics. In this study, 279 patients presented with
hospitals that had EDs and facilities for investigating syn- syncope to the SMU hospitals and 274 to the control hospi-
cope, including tilt-table testing, electrophysiological test- tals. Only 30 patients (11%) were referred to the syncope
ing, prolonged electrocardiographic (ECG) monitoring, unit for evaluation in the study group. Compared with the
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MANAGEMENT OF SYNCOPE

TABLE 4. Emergency Department Risk Stratification of Patients With Syncope of Unknown Cause

High-risk group Intermediate-risk group Low-risk group

Chest pain compatible with acute coronary syndrome Afey Age <50y
Signs of chronic heart failure With history of With no history of
Moderate/severe valvular disease Coronary artery disease Cardiovascular disease
History of ventricular arrhythmias Myocardial infarction Symptoms consistent with reflex-
Electrocardiographic/cardiac monitor findings of ischemia Chronic heart failure mediated or vasovagal syncope
Prolonged QTc (>500 ms) Cardiomyopathy without active symptoms Normal findings on cardiovascular
Trifascicular block or pauses between 2 and 3 s or signs while taking cardiac medications examination
Persistent sinus bradycardia between 40 and 60 beats/min Bundle-branabr Ifogiave without Normal ettrocardiographic findis
Atrial fibrillation and nonsustained ventricular tachycardia acute changes

without symptoms Family history of premature (<50 y), unexplained
Cardiac devices (pacemaker or defibrillator) with sudden death

dysfunction Symptoms not consistent with a reflex-mediated

or vasovagal cause
Cardiac devices without evidence of dysfunction
Physician’s judgment that suspicion of cardiac
syncope is reasonable

From Circulation,*® with permission from Lippincott Williams & Wilkins.

control group, 12% fewer patients were hospitalized (49%  Collectively, both the investigations in North Ameffca

vs 43%; P=NS) and 8% fewer tests were performed and Italy demonstrate the potential of the SMU in provid-
(mean+ SD, 3.6:2.2 vs 3.32.2 per patientP=NS) in the ing high-quality and cost-effective care for patients with
study group. Consistent with the recommendations of thesyncope. Despite this, SMUs are uncommon in North
ESC! the study group patientsnderwent echocardiog- America. To address this lack of penetration, a 2005 sur-
raphy less frequently (11% vs 16%) and had fewer basicvey*” sampled 60 US and Canadian medical centers, 28 of
laboratory tests (75% vs 86%) and brain-imaging studieswhich responded. Of those 28 medical centers, only 4
(17% vs 24%) but more carotid sinus massage (13% vs(14%) had SMUs. Most respondents, however, thought that
8%) and tilt-table testing (8% vs 1%) than the control SMUs would be helpful; reasons cited for the absence of
hospital patients. The authors of this Italian study con- SMUs included lack of leadership, resource limitations
cluded that the management of patients with syncopewithin medical centers, and absence of convincing pub-
referred to hospitals with SMUs was in line with the lished data regarding SMU effectiveness. Currently, the
recommendations of the ESC and substantially different SMU may be at an evolutionary stage similar to that of the
from the management of equivalent hospitals without coronary care unit 40 years ao.

such specialized units. Moreover, the difference was ob-

served despite the fact that only a minority of patients Risk PrepbicTioNn RuLEs

(11%) in the study hospitals were referred to SMUs, an Recommendations for hospitalization of patients with syn-
observation that suggests the presence of SMUs per seope have been provided by the ESC (Tableab)l the
was able to modify overall hospital practice. American College of Emergency Physicians (Tabl€ &).

TABLE 5. Recommendations of the European Society of Cardiology for Hospitalization
of Patients With Syncope

For diagnosis For treatment
Suspected or known significant heart disease Cardiac arrhythmias as cause of syncope
Electrocardiographic abnormalities suspected Syncope due to cardiac ischemia
of arrhythmic syncope Syncope secondary to structural cardiac or
Syncope occurring during exercise cardiopulmonary diseases
Syncope causing severe injury Cardioinhibitory neurally mediated syncope
Family history of sudden death when pacemaker implantation is planned

Other categories that occasionally may need to be admitted
Patients without heart disease but with sudden onset
of palpitations shortly before syncope, patients with
syncope in the supine position, and patients with
frequent recurrent episodes
Patients with minimal or mild heart disease when there
is high suspicion of cardiac syncope

FromEuropace! with permission from the European Society of Cardiology.

1284 Mayo Clin Proc. » November 2008;83(11):1280-1293 + www.mayoclinicproceedings.com



MANAGEMENT OF SYNCOPE

recent years, intensive efforts have been made to incorpo- TABLE 6. Recommendations of the American College
rate elements of these recommendations into risk stratifi- of Eme’gz'f'?'azgﬁ':@'i’;fg;:c‘flf;ta"zatm"
cation schemes with the aim of quantifying more pre-

cisely short-term and long-term risks of serious morbidity

Older age and associated comorbidities
Abnormal electrocardiographic findirﬁ;s

and mortality. In this section, we review 2 such research Hematocrit <30 (if obtained)

efforts: theOsservatorio Epidemiologico sulla Sincope nel History or presence of heart failure, coronary

Lazio (OESIL) risk scof@ and the San Francisco Syncope artery disease, or structural heart disease

Rule3® aDifferent studies use different ages as the threshold for decision making;

OESIL Risk Score. The derivation coort for the S7515 e 2 oniiuoss varahe et ehecs e cardovesear eal
OESIL risk classification scheme consisted of 270 pa- b Electrocardiographic abnormalities, including acute ischemia, dysrhyth-
tients who presented with syncope to the EDs of 6 com- _mias, or significant conduction abnormalities.
munity hospitals in the Lazio region of ItafyThe in- " 'omAnN Emerg Med'with permission.
vestigators used data from the clinical history, physical
examination, and 12-lead ECG to identify independent return ED visit and hospitalization. Twenty-six variables
predictors of all-cause mortality within 12 months after were found to be associated with a serious outcome on
the index evaluation. Multivariate analysis identified 4 univariate analysis, and by recursive partitioning tech-
independent predictors: (1) age greater than 65 years, (2hiques, a rule was developed that consisted of 5 predic-
clinical history of cardiovascular disease, (3) syncope tors: abnormal ECG findings, shortness of breath, hemat-
without prodrome, and (4) abnormal ECG findings. The ocrit less than 30%, systolic blood pressure less than 90
OESIL score was computed as the simple arithmetic summm Hg, or a history of chronic heart failure. This clinical
of the number of predictors present in each patient. The riskprediction rule had 96% sensitivity and 62% specificity in
score had good discriminant ability; area under the receiverpredicting a serious outcome.
operating characteristic curve was 0.90, and mortality in-  The San Francisco Syncope Rule has been validated in
creased significantly as the score increased in the deriva?2 different settingé>* The first validation study was
tion cohort (0% for a score of 0, 0.8% for 1 point, 19.6% for performed at the same institution as the derivation cohort.
2 points, 34.7% for 3 points, 57.1% for 4 points). Of the 791 patients who presented with syncope to the ED

The OESIL risk score was validated in 328 patients who and were prospectivelenrolled in the validation cohort,
presented with syncope to the EDs of 2 hospitals in Rome 53 patients (7%) experienced serious outcomes 7 days after
Italy.®® The area under the receiver operating characteristicthe ED evaluation. Overall, the rule was 98% sensitive and
curve in the validation cohort was 0.89, and a similar 56% specific, classifying 52% of patients as high risk and
significant pattern of increased mortality with increased potentially decreasing hospital admissions by 7%. How-
OESIL risk score was also noted in the validation cohort. ever, the lower limit of the 95% confidence interval for
These findings support the predictive ability of the OESIL sensitivity was only 89%, necessitating further validation.
risk score. The principal advantages of this risk score are itsThe second validation cohort comprised 477 patients who
convenience (the risk score is a simple arithmetic sum ofpresented with syncope to the ED of an academic, tertiary-
the independent predictors) and the ready availability of thecare referral centét.Of those 477 patients, 56 patients
information regarding the predictors to the emergency (12%) developed a serious outcome 7 days after the initial
physician. evaluation. Compared with the first validation cohort, the

San Francisco Syncope RuléThe San Francisco Syn-  sensitivity and specificity of the San Francisco Syncope
cope Rul& differs from the OESIL risk score in at least 2 Rule were lower in this cohort: 89% vs 42%, respectively.
respects: first, it predicts not only mortality but also serious The findings of the second validation study suggest that
morbidity; and second, it predicts shorter-term (7-day) further validation is needed before this clinical prediction
outcomes. rule can be widely applied in EDs. This rule, however, has

The derivation cohott comprised 684 patients who a distinct advantage: it is easy to remember by a simple
presented with syncope to the ED of a university teachingmnemonic—CHESS (history ahronic heart failurehe-
hospital. The investigators considered 50 predictor vari- matocrit of less than 30%, abnormal findings EGG,
ables from the clinical history, physical examination, shortness of breath, and a triegystolic blood pressure of
laboratory tests, and 12-lead ECG. Outcomes of interestless than 90 mm Hg).
at 7 days after the initial evaluation included death, myo- In summary, a number of advances have addressed the
cardial infarction, arrhythmia, pulmonary embolism, need for structured, high-quality, and cost-effective
stroke, subarachnoid hemorrhagdinically important evaluation of syncope in the ED. The theme stfuc-
hemorrhage, or any condition causing or likely to cause atured” care will be reiterated in the next section as we
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MANAGEMENT OF SYNCOPE

Transient loss of consciousness

Initial History, physical examination, supine and upright blood pressure,
evaluation standard ECG
Syncéope Nonsyncopal attack
1 | 1
Certain Suspected Unexplained
diagnosis diagnosis syncope
1 1
H H H H Confirm
Cardiac  Neurally mediated Frequent or Single/rare with
likely  or orthostatic likely ~ severe episodes  episodes specific
tests or
Cardiac Neurally Neurally No specialist
tests mediated mediated further ~ consultation
I tests tests evaluation
I 1 1 1
Reappraisal Reappraisal
Treatment Treatment Treatment Treatment

FIGURE 3. Flow diagram outlining an approach to the evaluation of loss of consciousness on the
basis of the initial evaluation. Differentiating true syncope from other ‘‘nonsyncopal’” spells is the
first diagnostic step and affects the subsequent diagnostic strategy. Among cardiac investigations,
echocardiography, prolonged electrocardiographic (ECG) monitoring, stress testing, electrophysi-
ological study, and implantable loop recorder (ILR) are most useful. Among neurally mediated
investigations, tilt test, carotid sinus massage, and ILR are most useful. From Europace,* with
permission from the European Society of Cardiology.

discuss the effectiveness of guideline-based evaluation irstructured questionnaire, they found that syncope due to
settings other than the ED. ventricular tachycardia or atrioventricular block was asso-
ciated with male sex, age greater than 54 years, 2 or fewer
episodes of syncope, and a duration of warning of 5 sec-
onds or less. Historical features that were predictive of
neurally mediated syncope (NMS) included palpitations,
The importance of meticulous history taking in the evalua- blurred vision, nausea, warmth, diaphoresis, or light-
tion of syncope cannot be overemphasiZééccording to headedness before syncope; and nausea, warmth, diaphore-
the ESC guidelineshistory taking is a key component in the sis, or fatigue after syncope. Four variables differentiated
initial evaluation of syncope; other components include NMS from ventricular tachycardia or atrioventricular block
physical examination, which includes orthostatic blood pres-with a sensitivity of 98% and a specificity of 100%: age,
sure examination, and 12-lead ECG (Figure 3). Of course, sex, duration of recovery period, and presence of mild or
history taking is subject to considerable variability and subjec-severe fatigue after syncope.
tivity that may limit its diagnostic yield. Efforts to standardize More recently, in a cohort of 341 patients evaluated for
history taking by using a quantitative questionnaire may in- syncope, Alboni et & correlated historical elements in a
crea® its diagnostic accuracy. In recent years, we have alsostandard questionnaire with a cardiac cause of syncope.
witnessed investigations into the effectiveness of a systemati®resence of heart disease predicted a cardiac cause of syn-
guideline-based approach to syncope. cope with 95% sensitivity and 45% specificity. Con-
versely, the absence of heart disease excluded a cardiac
STrucTURED HisToRY TAKING cause of syncope in 97% of patients. In the presence of
One of the earliest attempts to analyze historical elementeart disease, the most specific predictors of a cardiac
guantitatively was undertaken by Calkins et?adlising a cause were syncope in the supine position or during effort,

STRUCTURED AND STANDARDIZED APPROACH
TO SYNCOPE
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__TABLE 7. Sensitivity and Specificity of Variables 7*9). In a prospective evaluation of 485 consecutive patients
Predictive of ca'd'g‘t’r::'ifie:f;;a:éemo‘;d;:‘tt‘i’:nfauses of Syncope, with unexplained syncope, Del Rosso étfalund that the

— — clinical features of cardiac syncope and NMS were very

Variable Se”(f,g')"'ty Spe(:;f)'c'ty similar in patients aged 65 years or older (Table 7). In

addition, the clinical history alone provided a diagnosis in

26% of patients younger than 65 years but in only 5% of

Patients <65y
Predictors of cardiac syncope

Heart disease 85 83 patients aged 65 years or older. The low diagnostic utility
iﬁ SynCOP?I er)cijsodes g; gg of the clinical history in older patients is largely due to a
sence of prodromes . . . . .
Predictors of neurally mediated higher pr.e\'/alen.ce .o'f cardiac @seases in oIQer patients.
reflex syncope Combining significant predictors of specific diagnostic
22 SynCéJpaI episodes 8?1 333 categories to construct a point score can increase the diag-
ny prodromes - . . .
History of presyncope 78 48 nostic accuracy of history taklng..One example is the §tudy
Diaphoresis 43 77 by Sheldon et & that used a 118-item structured question-
Absence of heart disease 83 85 naire to identify predictors that could distinguish syncope
Patieml;oﬁsgp;andlal 15 100 from seizures. Table 8 shows the diagnostic point score that
Predictors of cardiac syncope was derived from the relative weights of each predi€tor.
Hzef;ft dlseaﬁ»e <od 9&5 % Using a cutoff score of 0 or more to classify patients as
<2 Syncopal episodes . . . o
Myoclonic movements 18 97 havmg seizures resulted in an pverall accuracy qf 86%,
Occurs during effort 15 99 sensitivity of 96%, and specificity of 84%. Adopting a
Occurs in supine position 7 99 similar approach, Sheldon et®donstructed a diagnostic
Prriﬂf)t(osr;nocfo';i“ra"y mediated point score for vasovagal syncope (Table 9). A point score
Diaphoresis (recovery) 25 86 of =2 or more classified a patient as having vasovagal
ébs?ncle of hheaftdisease 536 9594 syncope with an overall accuracy of 90%, sensitivity of
upine/upright 0 e 0
Abdominal discomfort 7 99 89%, and SpeCIfICI’[y of 91%.

. . — . Collectively, these efforts to quantify history taking sys-
FromAm J Cardiof* with permission from Elsevier. tematize the process and increase its diagnostic accuracy.
blurred vision, and convulsive syncope. Significant predic- GuIDELINE-BASED EVALUATION oF SYNCOPE

tors of a neurally mediated cause were duration of moreAs Cicero noted, “Advice is judged by results, not by
than 4 years between the first and last syncopal episodeintentions.” The same can be said of clinical guidelines. To
abdominal discomfort before syncope, and nausea and diathe extent that guidelines are implemented in the commu-
phoresis during the recovery phase. Age, however, maynity and not only in academia where they are developed,
influence the diagnostic utility of the clinical history (Table they should produce measurable improvements in clini-

TABLE 8. Scoring System to Distinguish Syncope from Seizure TABLE 9. Scoring System for Vasovagal Syncope
Points Points
Question (if yes) Question (if yes)
At times do you wake with a cut tongue after your spells? 2 Is there a history of at least one of the following:
At times do you have a sense of déja vu or jamais vu? 1 bifascicular block, asystole, supraventricular tachycardia,
At times is emotional stress associated with or diabetes? -5
losing consciousness? 1 At times have bystanders noted you to be blue during
Has anyone ever noted your head turning during a spell? 1 your faint? —4
Has anyone ever noted that you are unresponsive, Did your syncope start when you were aged 35 years or older? -3
have unusual posturing, or have jerking limbs during Do you remember anything about being unconscious? -2
your spells or have no memory of your spells afterwards? Do you have light-headed spells or faint with prolonged sitting
(score as yes for any positive response) 1 or standing? 1
Has anyone ever noted that you are confused after a spell? 1 Do you sweat or feel warm before a faint? 2
Have you ever had light-headed spells? -2 Do you have light-headed spells or faint with pain or
At times do you sweat before your spells? -2 in medical settings? 3
Is prolonged sitting or standing associated with your spells? -2

If a patient answers “yes” to a question, he/she is given the corresponding
If a patient answers “yes” to a question, he/she is given the correspondingpoint score. A point score-2 classifies a patient as having vasovagal
point score. A cutoff score eD classifies patients as having seizures with  syncope with an overall accuracy of 90%, sensitivity of 89%, and
an overall accuracy of 86%, sensitivity of 96%, and specificity of 84%  specificity of 91%

FromJ Am Coll Cardiof* with permission from Elsevier. FromEur Heart J* with permission from the European Society of Cardiology.
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cally relevant outcomes. Implicit in this statement are 2  The findings of both EGSYS-2 studi&® indicate that
guestions: (1) How extensively can syncope guidelines bethe ESC guidelines can be implemented widely in the
implemented? and (2) How does guideline-based evalua<linical setting and provide a high-yield and cost-effective
tion compare with “usual” management? strategy for syncope management. These benefits, how-
These questions were most recently addressed by sevever, may be achievable only with specifically designed
eral Italian investigator&:*® One studff sought to deter-  decision-making software and specially trained personnel.
mine the appropriateness of hospital admissions and dis-
charges from a single ED according to the ESC guidelines.
During a 2-year period, 566 patients with syncope (50%)
were admitted and 558 (50%) were discharged. Of the 1124Figure 3 shows a flow diagram for the evaluation of loss of
patients with syncope, 440 (39%) met at least 1 criterion for consciousness on the basis of an initial evaluation that
hospitalization of the ESC guidelines, 393 (89%) of whom comprises history taking, physical examination, supine and
were admitted. In contrast, 511 (75%) of 684 patients with- upright blood pressure measurements, and a 12-lead ECG.
out indication for admission were discharged. The appro- Among patients with true syncope, the initial evaluation
priateness of the ED’s decision was 69% for hospital ad- categorizes patients as having a certain diagnosis, sus-
mission and 92% for discharge. These findings suggestpected diagnosis, or an unexplained syncope. In this frame-
that, despite the ESC guidelines, clinicians continue to errwork, the role of the ILR is well established in the evalua-
on the side of admitting rather than discharging patientstion of unexplained syncope, particularly if other findings
with syncope when confronted with uncertainty. of conventional investigations (eg, tilt-table testing and
To investigate this issue more rigorously, the Evaluation electrophysiological testing) are normal. In this section, we
of Guidelines in Syncope Study 2 (EGSYS-2) gréde- discuss evidence that supports the superiority of ILR to
veloped an interactive Web-based decision-making systemconventional testing in patients with unexplained syncope
to help physicians follow the diagnostic pathway and the and a role for ILR-based therapy in NMS. Indications and
recommendations of the ESC guidelines. Additionally, limitations of the traditional forms of rhythm monitoring,
trained core medical personnel were designated, both lo-such as the Holter monitor and event recorder, have been
cally in each hospital and centrally, to verify and encouragereviewed extensively>*%* and we refer the interested
adherence to the diagnostic pathway. Adherence to thereader to these publications. The challenge of documenting
ESC guidelines was evaluated prospectively in 11 generalinfrequent or transient rhythm disturbances as potential
hospitals. The findings of this study were impressive: ad- causes of syncope by these traditional monitoring devices
herence to the guidelines was 86%, and a diagnosis wass self-evident.
established in 98% of patients. These findings, however,
have to be considered in the context of the considerableConventionaL DiagNosTic TesTING vs ILR
effort invested in professional education and software de- Initial clinical experience supported the ILR for evaluation
velopment. They probably define the “ideal situation” of patients with unexplained syncope at the end of unsuc-
rather than a realistic benchmark that can be attained bycessful conventional testiig®*When ILR is used, correla-
most community hospitals. tion between syncope and ECG findings can be found in
Extending this line of investigation, the EGSYS-2 34% of patients with unexplained syncope at the end of
group compared the outcomes of patients managed aceomplete conventional investigations; bradycardia and
cording to the standardized-care pathway with patientsasystole constituted 52% of recorded evéiitsTesting
managed according to usual practice in a prospective,the hypothesis that the ILR should be used before conven-
controlled, multicenter study. The standardized-care tional testing in patients with unexplained syncope, Krahn
group comprised 745 patients and the usual-care groupet af® randomized patients with unexplained syncope to
929 patients. The standardized-care group had a lowelLR with 1 year of monitoring or to conventional testing
hospitalization rate (39% vs 47%), shorter in-hospital with an external loop recorder, tilt-table testing, and elec-
stay (meant SD, 7.25.7 days vs 845.9 days), and trophysiological testing. Patients who had not obtained a
fewer tests performed per patient (median, 2.6 vs 3.4)diagnosis after their assigned strategy were offered cross-
than the usual-care group. The mean cost per patient andver to the alternative strategy. A diagnosis was obtained in
the mean cost per diagnosis were 19% and 29% lower inl4 (52%) of 27 patients randomized to the ILR compared
the standardized-care group. In conclusion, a standardwith 6 (20%) of 30 patients who underwent conventional
ized-care pathway significantly improved diagnostic testing. Crossover was associated with a diagnosis in 1
yield and reduced hospital admissions, resource con-(17%) of 6 patients undergoing conventional testing com-
sumption, and overall costs. pared with 8 (62%) of 13 patients who completed pro-

ROLE OF ILR
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longed rhythm monitoring. Overall, prolonged rhythm The International Study on Syncope of Uncertain Etiology
monitoring with the ILR was more likely to provide a diag- (ISSUE) 2*was a prospective multicenter study that tested
nosis than was conventional testing (55% vs 19%). Twenty-the efficacy of ILR-based evaluation and therapy in NMS.
two etiologies were diagnosed using the ILR: 14 bradycar- In this study, 392 patients with recurrent syncope due to
dia, 3 vasovagal, 3 tachycardia, and 2 seizures. Bradycardidikely NMS were implanted with the ILR and followed up
was detected by the ILR in 14 patients compared with 3until syncopal recurrence. Of these patients, 103 had a
patients who underwent conventional testing. documented syncopal episode and were randomized to spe-
Several issues need to be emphasized with respect taific rhythm-guided therapy (53 patients [47 with pace-
these findings. First, this study excluded patients with a maker, 1 with implantable cardioverter-defibrillator, 4 with
high pretest probability of NMS or ventricular arrhythmia catheter ablation, 1 with antiarrhythmia]) or no specific
as the cause of syncope. In other words, the ILR is mosttherapy (50 patients). The 1-year recurrence rate in the 53
applicable as initial strategy in patients who do not have patients assigned to a specific therapy was 10% compared
clinical features suggestive of NMS and do not have appar-with 41% in patients without specific therapy. The 1-year
ent heart disease. Second, the most common diagnosisecurrence rate in patients implanted with pacemakers was
obtained by the ILR that was infrequently obtained by 5% compared with 33% before implantation. ISSUE 2,
conventional strategy was bradycardia. This is not surpris-thus, represents a departure from tilt-table test—guided
ing considering the low sensitivity of the electrophysio- therapy on the premise that response to tilt-table testing
logic study for bradycardid. does not predict a cardioinhibitory pattern recorded during
In summary, the findings of the study by Krahn &t al subsequent spontaneous syncdpdowever, in the ab-
support the ILR as initial strategy for recurrent syncope in sence of a blinded control group in ISSUE 2, one cannot
patients without heart disease or features suggestive ofule out a placebo effect. This forms the basis of ISSUE 3,
NMS, particularly if bradycardia is suspected. The ILR, which will test the effectiveness of cardiac pacing for pa-
however, has an important limitation: in the absence of tients with NMS and asystole documented by ILR in a
blood pressure information, NMS with predominantly va- randomized, placebo-controlled trfal.
sodepressor response cannot be diagnosed. The ILR will
likely have a greater role in the overall diagnostic scheme
when blood pressure monitoring capability is available.
Very recently, a new ILR with wireless telemetry capabil-
ity that enables real-time continuous ECG monitoring has Encouraging data from clinical research on nonpharma-
been approved by the US Food and Drug Administration cological physical maneuvers for NMS have shifted our

NONPHARMACOLOGICAL PHYSICAL TREATMENTS
FOR NMS

(Sleuth; Transoma Medical, St Paul, M). focus away from pharmacotherapy for patients with the
vasovagal form of NMS and for patients with various
ILR-BAsep THERAPY For Patients With NMS forms of orthostatic hypotension. Too often, promising

Notwithstanding certain eviderfé&® suggesting that pa- results from small and uncontrolled studies on many phar-
tients with cardioinhibitory tilt-positive NMS may benefit macological agents have not been replicated in larger, ran-
from cardiac pacing, this issue remains far from settled. domized, and placebo-controlled tri&dén this section, we
Two issues that stand out in the controversy surroundingdiscuss the evidence in support of 3 nonpharmacological
cardiac pacing and NMS are patient selection criteria andtherapies: tilt training, counter-pressure maneuvers, and a
the potential role of the placebo effect in studies showing anovel impedance threshold device. The main findings of
benefit from pacing. In the most positive trials (Vasovagal counter-pressure maneuver trials are summarized in Table 3.
Syncope International Study [VASFSand Syncope Diag-
nosis and Treatment [SYDIT] trid), patients had a cardio-  TiLt TRAINING
inhibitory response during tilt-table testing; such was not The beneficial effect of gravitational stress on the cardio-
the case in the North American Vasovagal Pacemakervascular system to treat orthostatic intolerance was de-
Study (VPS) 1§ and the Vasovagal Syncope and Pacing scribed as early as 1940 by MacLean and Afiétatients
(SYNPACE) trial®? were recommended to sleep in a tilted head-up bed. This
It seems intuitive that patients with severe cardioinhibi- idea had since been borrowed and applied to patients with
tory or asystolic response during tilt-table testing may ben-NMS. Using the same tilt table for diagnostic testing, tilt
efit from cardiac pacing. However, response during tilt- training subjects a patient with NMS to progressively pro-
table testing does not accurately predict type of responsdonged periods of upright posture. The aim of this proce-
during actual syncop@One possible solution is to use the dure is to condition the patient to better counter gravita-
ILR rather than the tilt-table test to classify type of NMS. tional stress in a graduated fashion.
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assessmefit.Of the 29 patients who abandoned treatment,
6 patients (21%) had syncope recurrence vs 1 (11%) of the
9 patients who continued treatment. Notably, when tilt
training was resumed in the 6 patients who abandoned
treatment, syncope again disappeared. Moreover, in 19
patients who abandoned tilt training after 1 year, no syn-
cope recurrence was noted, suggesting that the disturbed
autonomic reflex activity in these patients may have been
restored by tilt training.

The findings of these studies are intriguing and warrant
further investigation. It remains speculative whether tilt
training can provide a durable beneficial effect after dis-
continuation of therapy.

CouNnTER-PRESSURE IVIANEUVERS
Two recent clinical triaP?” have shown that isometric
counter-pressure maneuvers of the legs or arms are able to
increase blood pressure during impending NMS, allowing
patients to avoid or delay loss of consciousness. In the first
clinical trial of 21 patients with recurrent syncope and
positive tilt-table test result§ patients were instructed to
perform leg crossing and muscle tensing for at least 30
seconds at the onset of a tilt-table—induced faint (Figure 4).
The maneuver quickly increased mea®D systolic blood
pressure from 65813 mm Hg to 10616 mm Hg and mean
+ SD diastolic blood pressure from#Bmm Hg to 6210
mm Hg, aborting prodromal symptoms and preventing syn-
FIGURE 4 The Igg»cros;ing maneuver consists oflcrossing the legs cope. At 10-month foIIow-up, 13 of 20 patients applied the
in standing position with tensing of leg, abdominal, and buttock . A . .
muscles. The legs are firmly squeezed together. maneuver in daily life and benefited from it.
Similarly, isometric arm exercise (Figure 5) was found

to be effective in aborting impending NMSIn a single-

One of the earliest studies of a possible beneficial effectblind, placebo-controlled, randomized study, 19 patients
of tilt training for NMS was that by Ector et @lIn this with recurrent syncope were taught to perform handgrip
small study of 13 patients with recurrent NMS, tilt training
resulted in complete disappearance of syncope in all pa-
tients. Tilt training was initiated in the hospital, and pa-
tients were instructed to continue with tilt training at home
(30-minute session, twice daily). This study was limited by
a small sample size, short follow-up period (mea8D,
7.2+4.9 months), and lack of a control group. This initial
study was followed by a larger study (42 patients) with a
longer follow-up period (meaa SD, 15.2:7.8 months}?
With tilt training, 36 patients were completely free of syn-
cope; 1 patient had recurrent syncope, and 4 patients hal
presyncope. Although its findings were intriguing, the
study once again lacked a control group. Moreover, pa-
tients are unlikely to adhere to this arduous therapy even if
it is beneficial. One also wonders about its effectiveness|
once treatment is discontinued.

To address these issues, the same investigators followed . _ , , .
up 38 patients for a mearSD period of 43.67.8 months; FIGURE 5. Arm tensing consists of isometric contraction of the 2

f . o ) arms accomplished by gripping one hand with the other and concur-
29 patients (76%) had abandoned tilt training at the time ofrently abducting the arms.

[®X
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and arm tensing during the prodromal phase of NMS. headedness, dizziness). A subsequent study of 10 patients
During the tilt study, the handgrip maneuver increased with orthostatic intolerance due to autonomic failtire
blood pressure, rendering 63% of patients in the active armfound that an impedance threshold device ameliorated up-
asymptomatic compared with 11% in the control arm. Dur- right posture—induced drop in blood pressure to the same
ing 9 months of follow-up, the maneuver was performed in degree as leg muscle tensing.

95 of 97 episodes of impending syncope and was success- Larger studies are needed to confirm the efficacy of this
ful in 94 episodes (99%). In a longer follow-up (mean  novel form of therapy for orthostatic hypotension and to
SD, 14:6 months) study by the same investigaté250 assess patient adherence to it. It would also be interesting to
episodes of syncope were reported by 19 patients. Armtest the effectiveness of this device in patients with NMS.
tensing and/or handgrip were administered in 98.0% of
cases and aborted syncope in 99.6% of cases.

The Physical Counterpressure Manoeuvres TR&-
Trial)? was a multicenter, prospective, randomized clinical Much has been accomplished in recent years to improve
trial that assessed the effectiveness of counter-pressuréhe evaluation process and treatment of patients with syn-
maneuvers in preventing NMS in a real-life setting. In this cope. This review has summarized recent efforts to in-
trial, 117 patients were randomized to conventional therapycrease efficiency and reduce cost during ED evaluation, to
alone, and 106 patients received conventional therapy plusncrease diagnostic yield by implementing a structured and
training in physical counter-pressure maneuvers. During astandardized approach, to define a more prominent role for
mean follow-up of 14 months, 51% of the patients treatedthe ILR, and to explore nonpharmacological therapies as
conventionally and 32% of the patients trained in physical first-line treatment for patients with NMS. Professional
counter-pressure maneuvers experienced syncopal recurelinical guidelines, in particular the ESC guidelines, have
rence; relative risk reduction was 39%. Syncope burden washad a major role in streamlining syncope management.
also significantly less in the physical counter-pressure ma-However, many challenges and problematic areas remain.
neuver group compared with the control groep.004). Given the multidisciplinary nature of syncope, future en-

Given the ease of performing these maneuvers that endeavors to tackle critical issues related to syncope, includ-
courage patient adherence and the compelling evidenceng development of professional clinical guidelines, should
attesting to their efficacy, counter-pressure maneuversadopt a multidisciplinary approach.
should be considered as first-line treatment for patients
with NMS and recognizable prodromal symptoms.

CONCLUSION
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