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ABSTRACT
Syncope represents an important health issue due to the number of emergency room presentations as well as the 
costs associated either to patient evaluation, or to therapeutic means in certain situations. Despite recent endeav-
ors to optimize the approach to a patient with syncope, this is still heterogeneous in day to day practice and incon-
sistencies with the current guidelines recommendations are still found. We use a case presentation of a cardiac 
syncope as a starting point in order to outline the initial evaluation and the serious adverse events risk stratifi cation 
methods of a patient with syncope.
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CASE PRESENTATION

A 62 years old female is referred to the cardiol-
ogy department to undergo a tilt test as part of an 
evaluation for syncopal episodes. She describes the 
fi rst episode 3 months earlier, during exposure to 
heat, while sitting down and bent over, without any 
prodrome. To date the patient does not have any 
known medical history. Upon arrival to the hospital 
she is evaluated using blood samples, an electrocar-
diogram (ECG), a 24 hour Holter monitor, an elec-
troencephalogram (EEG) and a cerebral computed 
tomography (CT scan). Upon completion she is di-
agnosed with arterial hypertension and major left 
bundle branch block (LBBB). A therapy with perin-
doprilum and atorvastatin is initiated. Cerebral 
magnetic resonance imaging (MRI) is recommend-
ed. It has not revealed any abnormal fi ndings. A ca-
rotid Doppler ultrasound describes hemodinami-
cally insignifi cant atherosclerotic plaques. Two 
months later the patient experiences a new syncope, 
this time while walking, again without prodrome. 
In between the two syncope instances the patient 
describes several episodes of lightheadedness or 

feeling undefi ned malaise. She is evaluated once 
again by a neurologist and a cardiologist and a ce-
rebral CT scan and a Holter monitor are obtained. 
The latter confi rmed the LBBB and revealed ven-
tricular premature beats. Consequently the patient 
is given sotalol. During her evaluation in our clinic 
she receives an orthostatic hypotension test, a ca-
rotid sinus massage, an echocardiogram and a tilt 
test which did not have any abnormal fi ndings and 
the decision to stop sotalol is made. Subsequently a 
decision is made to implant a loop-recorder (ILR). 
Five months later upon analysis of the recorded 
data, two episodes of third degree atrioventricular 
blocks are found which coincide with the onset of 
symptoms described by the patient. As a result, the 
patient is implanted a dual-chamber pacemaker 
programmed for DDD pacing mode. A year after 
pacemaker implantation the patient was free of any 
syncope episodes. Some questions could arise from 
this case. Were all the tests performed in this case 
necessary as fi rst investigations? When and how do 
we plan extensive evaluations or hospitalization of 
a syncope patient?
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INTRODUCTION

According to the latest European Society of 
Cardiology guidelines concerning the management 
of syncope1, syncope is a transient loss of con-
sciousness (T-LOC) due to transient global cerebral 
hypoperfusion characterized by rapid onset, short 
duration, and spontaneous complete recovery. The 
incidence of syncope varies depending on many 
factors such as age, sex and cause. Generally speak-
ing there is a great variability regarding syncope 
incidence reports due to the population evaluated, 
the defi ning criteria used and the way in which the 
diagnosis is established. Retrospective studies on 
apparently healthy subjects show approximately 
40% experience an episode of syncope (2,3). Other 
authors believe among 20 to 30 percent of the gen-
eral population experience syncope at some point 
during their lifetime (4-6). The fi rst epidemiologic 
study based on a cohort of the Framingham Heart 
Study fi nds a 3% incidence of at least one syncope 
among men and 3.5% among women (7) in the 
5209 patient group followed over a period of 26 
years, while Soteriades & al (8) found a 10% inci-
dence rate inside a 7814 subjects lot recruited from 
the same Framingham Heart Study followed be-
tween 1971 and 1998 considering the fact that the 
latter was based on a larger defi nition of syncope, 
thus also including patients with epilepsy or transi-
tory ischemic attacks. The incidence of syncope in 
the emergency department seems to be around 1% 
as the majority of reports show (9-13). The latest 
syncope classifi cation divides this syndrome in 
three main categories: refl ex syncope (vasovagal, 
situational, carotid sinus hypersensibility), syncope 
due to orthostatic hypotension (drug-induced, pri-
mary or secondary autonomic failure, volume de-
pletion) and cardiac syncope (due to tachy- or bra-
dycardia or certain structural diseases like aortic 
stenosis or obstructive hypertrophic cardiomyopa-
thy). These possible causes for syncope differ by 
frequency of apparition as well as by the associated 
prognosis. The most frequent syncope is the refl ex 
kind, followed by cardiac syncope, taking in con-
sideration that the latter has a rising prevalence in 
the elderly population (8,14,15). When talking 
about prognosis the situation is reversed, a cardiac 
syncope associates a high mortality risk (HR: 2.01, 
IC95%: 1.48–2.73. p < 0,001), compared to the va-
sovagal kind (HR: 1.08, IC95%: 0.88–1.34, p = 
NS) (8). Hence the doctors’ need to identify syn-
cope patients with high risk of adverse events such 
as cardiac syncope patients is understandable, es-
pecially in the emergency department. Still, this 

task can prove to be very diffi cult especially in an 
emergency. Patients are generally stable and lack 
symptoms at the time they reach the hospital (16), 
more often than not the event lacks witnesses and 
the case history and anamnesis are often incom-
plete. This can lead to excessive hospitalizations 
that lack a clear benefi t (17) while having a signifi -
cant economical burden18 and diagnostic errors. In 
the attempt to avoid all these while trying to have a 
consistent approach of a syncope patient, the cur-
rent guidelines (1,19) are trying to implement a 
standardized and uniform approach (see Figure 1) 
which uses as a starting point a simple initial evalu-
ation, easy enough to carry out even in an emer-
gency department. 

FIGURE 1. Proposed algorithm for syncope evaluation. 
(adapted from) (1,19)

INITIAL EVALUATION

The initial evaluation of a syncope patient con-
sists of careful history, physical examination and 
electrocardiogram, after which 23 to 50% of cases 
have an etiologic classifi cation of syncope (20,21). 
Diagnostic orientation and further management de-
pend on a careful and thorough history taking. If 
the case history does not provide clues concerning 
the possible etiology of syncope, the chance for its 
subsequent establishment is minute, even after an 
extensive evaluation.

Important elements to look for in the case his-
tory (adapted after) (1,22) are:

• Prior circumstances: position (standing, sit-
ting, and supine), activity (during or after ex-
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ercise, changing position, urination, defeca-
tion etc.), predisposing or precipitating 
factors (crowded areas, heat, strong emo-
tions, after a meal etc.).

• Prodromal: nausea, vomiting, sweating, ab-
dominal discomfort, palpitations, blurred vi-
sion.

• Data about the attack (especially from the 
witnesses if there are any): way of falling, 
duration, breathing, involuntary movements 
(onset and duration), incontinence etc. 

• Data concerning post-attack state: nausea, vom-
iting, drowsiness, neurological signs, trauma, 
chest pain, duration until recovery etc. 

• Data about syncope personal history: age at 
onset, number of episodes, details about pre-
vious episodes.

• Personal and family history : family history 
of sudden death, cardiac and neurologic his-
tory, previous metabolic disease such as dia-
betes mellitus, drug or alcohol abuse, current 
and previous medication (a special attention 
should be for antihypertensive medication, 
psychiatric medication, antianginal medica-
tion, central nervous system inhibiting agents 
and drugs that QT-prolonging agents). 

The clinical characteristics obtained during his-
tory taking are able to defi ne the cause for syncope. 
Subsequently a refl ex syncope is more probable 
among patients with a history of multiple syncope 
episodes, with nausea or vomiting as a prodrome, 
with trigger factors such as prolonged standing, ex-
posure to heat, post-prandial period or after strenu-
ous exercise. In contrast, cardiac syncope should be 
suspected when there is a family history of sudden 
death, when there is personal history of heart dis-
ease, when prodrome is in the form of palpitations 
or absent whatsoever, when syncope happens dur-
ing exercise or a supine position or when the ECG 
is abnormal. 

History taking should always be followed by a 
clinical examination that can identify situations 
such as orthostatic hypotension, dysautonomias, 
and the presence of heart disease or neurologic dis-
ease. The clinical examination starts by checking 
vital signs, such as blood pressure (BP) and pulse at 
arms, sitting and standing. Orthostatic hypotension 
is diagnosed when there is a drop of  ≥ 20 mmHg in 
systolic blood pressure or ≥ 10 mmHg in diastolic 
blood pressure after 3 minutes of standing (23), but 
for it to be considered a cause for syncope repeat-
ing the initial symptoms is useful. A careful exami-
nation is needed regarding the cardiovascular sys-
tem, especially for heart murmurs, both vascular 

and valvular, a blood pressure difference between 
arms, left ventricular dysfunction or pulmonary hy-
pertension, the presence of gallop rhythm. Further-
more, the presence of cognitive or speech impair-
ment, unequal blood pressure values between arms, 
motor or sensitive defi cits, nystagmus, ataxia etc. 
can guide toward a neurological disease. 

The electrocardiogram at rest completes the ini-
tial evaluation, it is often altered, approximately 
50% of syncope cases (24), although an etiologic 
diagnosis is only met in 5% of cases (25). Even 
though it does not offer a certain cause of syncope 
the value of these fi ndings is high due to the fact 
that it guides the physician toward a possible un-
derlying cardiac disease and therefore toward spe-
cifi c tests that can objectify it. The most meaning-
ful electrocardiographic fi ndings are : inadequate 
sinus bradycardia (under 50 bpm. at any given mo-
ment), conduction disorders (sinoatrial block, bi-
fascicular blocks etc.), QT interval changes, preex-
citation, unsustained ventricular tachycardia (VT), 
repolarization changes suggestive for ischemia, 
changes suggestive for genetic disorders associated 
with arrhythmias (hypertrophic obstructive cardio-
myopathy Brugada syndrome, arrhythmogenic 
right ventricular dysplasia). It is important to out-
line that a normal ECG does not rule out the possi-
bility of a cardiac syncope due to the fact that up to 
50% of patients over 40 years old without any sig-
nifi cant underlying heart conditions experience an 
arrhythmia during syncope (26,27). This should not 
be a cause for abstaining from utilizing this test, the 
low cost and lack of any associated risk are perti-
nent arguments in favor of using the ECG at rest as 
a screening method for all syncope patients. 

Occasionally blood tests can be useful in the ini-
tial evaluation of syncope, even though the so called 
standard blood test panels comprised of a complete 
blood count, blood glucose, creatinine, urea, elec-
trolyte panel is rarely productive. In a study pub-
lished by Linzer & colab. in 1997 (25) the presence 
of electrolyte imbalances, nitrogen retention or hy-
poglycemia was found in 2-3% of patients. In an-
other report the complete blood count was diagnos-
tic for hemorrhage as a cause for syncope in 5% of 
cases4. Most often this blood test is utilized for con-
fi rmation of a particular clinical suspicion rather 
than screening.

Should other tests such as cerebral imagery, ca-
rotid Doppler ultrasound or EEG be used routinely 
for these patients? The answer is no. The sole result 
is an augmentation in costs without any benefi t 
whatsoever with the exception of appropriately se-
lected cases after the initial evaluation. 
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Serious adverse events risk stratifi cation
Frequently the initial evaluation does not yield 

an obvious diagnosis and the physician needs to 
hospitalize the patient for further evaluation. The 
main factor leading to hospitalization after syncope 
is the immediate or untimely risk of mortality. But 
hospitalization is usually not necessary even though 
it might seem reasonable from a forensic standpoint 
or to avoid major or minor complications. Even af-
ter hospitalization the cause may remain unidenti-
fi ed and the hypothesis that prognosis and recur-
rence rate are better has not yet been proved. Due to 
the fact that the highest costs are associated with 

hospitalization by default (28-30) several risk 
scores have been developed (see Table 1) in order 
to help physicians decide whether further evalua-
tion or hospitalization in necessary, some evaluat-
ing short term risk, others long term risk. 

Short term risk evaluation
Several trials have evaluated the short term risk 

of mortality or adverse events, usually defi ned un-
der 30 days. Some of these trials have subsequently 
developed risk scores, two of which also have ex-
ternal validation studies. 

TABLE 1. Proposed scores for risk stratifi cation in syncope. The results column represent the signifi -
cance of diferent scoring system relative to endpoint or the specifi city and sensibility in identifi ng the 
patients at risk of specifi ed endpoint. 
Score Points Endpoint Results
SFSR31

Abnormal ECG
History of congesti ve heart failure
Hematocrit < 30%
Systolic BP < 90 mmHg

0 : no risk
≥ 1: with risk

Serious adverse 
events at 7 days 

Sensiti vity: 96%
Specifi city: 62%

Syncope Risk Score32

Age > 90 years
Male sex
History of arrhythmias
Systolic BP >160 mmHg
Abnormal ECG
Abnormal troponin I
Presyncope

+1
+1
+1
+1
+1
+1
-1

Serious adverse 
events at 30 days

Low (-1/0): 2.5%
Intermediate (1-2): 6.3%
High (3-6): 20%

ROSE33

BNP ≥ 300 pg/ml
Bradycardia ≤ 50 bpm prehospital or in 
emergency room
Rectal exam. positi ve for hemorrhage
Anemia (hemoglobine ≤ 90 g/l)
Chest pain associated with syncope
Q-waves on ECG (except in DIII)
O2 saturati on ≤ 94% in ambient air

0 : no risk
≥ 1: with risk

All-cause mortality 
and serious adverse 
events at 30 days 

Sensiti vity: 87.2%
Specifi city: 65.5%
Negati ve predicti ve value: 
98,5%

Marti n & colab. (34)

Age > 45 years
Abnormal ECG 
History of ventricular arrhythmias
History of congesti ve heart failure

1 for each Mortality or severe 
arrhythmias at 1 year 

Score 0: 0%
Score 1: 5%
Score 2: 16%
Score ≥3: 27%

OESIL (35)

Age  65 years
History of cardiovascular disease
Absence of prodrome
Abnormal ECG

1 for each Mortality at 1 year Score 0: 0%
Score 1: 0.6%
Score 2: 14%
Score 3: 29%
Score 4: 53%

EGSYS (36)

Palpitati ons before syncope 
Abnormal ECG and/or cardiac disease 
Syncope in eff ort
Syncope in supine
Prodrome suggesti ng refl ex mechanism 
(nausea, vomiti ng)
Precipitants/predisposing factors

+4
+3
+3
+2
-1

-1

Risk of cardiac 
eti ology 

Score < 3: 2%
Score 3: 13%
Score 4: 33%
Score >4: 77%
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San Francisco Syncope Rule (SFSR)
In 2004 Quinn & colab. publish a prospective 

cohort study comprised of 684 patients with syn-
cope or pre-syncope with the intention to fi nd fac-
tors associated to serious adverse events at 7 days 
(mortality, myocardial infarction, arrhythmias, pul-
monary embolism, ischemic stroke, subarachnoid 
hemorrhage, clinically signifi cant hemorrhage or 
any other condition that would require a return to 
the emergency room or hospitalization). In the fi rst 
report the score had a 96% sensitivity and 62% 
specifi city (31). Later it was validated in another 
cohort comprised of 791 patients, showing similar 
sensitivity and specifi city rates (37). Later it was 
validated in another cohort comprised of 791 pa-
tients, showing similar sensitivity and specifi city 
rates (37). Consequent to validation there have been 
several analyses published that found 74% to 90% 
sensibility and 24 to 63% specifi city, most drawing 
attention to the much lower specifi city rates than in 
the validation lot (33,38-43). Furthermore, two of 
these external validation reports outline that the 
strict use of SFSR might lead to a rise in the num-
ber of hospitalizations (42,43).

Boston Syncope Rule
Grossman & colab. (44) have developed a clini-

cal decision questionnaire (see Table 2) on the basis 
of the American College of Physicians’ recommen-
dations and the SFSR. The questionnaire was vali-
dated on a population of 362 patients with syncope, 
with the objective to outline any critical therapeutic 
intervention (PCI, pacemaker/defi brillator implan-
tation, surgery, transfusion, resuscitation, changes 
in antiarrhythmic medication, interventional endos-
copy, carotid stenosis interventional therapy) or ad-
verse event (death, pulmonary embolism, tachyar-
rhythmias, hemorrhage, myocardial infarction, 
cardiac arrest, or severe consequences of syncope 
such as rabdomyolysis) that took place in the emer-
gency room, during hospitalization or by the end of 
the 30 day surveillance period. Patients were con-
sidered at risk if any of the criteria included in the 
questionnaire was met. The reported results showed 
97% sensibility, 62% specifi city and 99% negative 
predictive value. According to the authors the use 
of this rule would reduce hospitalizations by 48%.

TABLE 2. Boston Syncope Rule (adapted from) (44). AF – atrial fi brillation; ICD – implantable cardiodefi brillator; 
SVT – supraventricular tachycardia; VT – ventricular tachycardia; VF – ventricular fi brillation

Main group Variable

1. Signs and symptoms of acute 
coronary syndrome

Suggesti ve chest pain 
Ischemic ECG changes (ST elevati on or depression ST)
VT, VF, SVT, rapid AF, new ST-T changes
Dyspnea

2. Signifi cant cardiac history 

History of coronary disease 
History of congesti ve heart failure 
History of VT/VF
History of pacemaker
History of ICD
Use of anti arrhythmic drugs (except beta blockers or calcium channel blockers )

3. Family history of sudden death
1st degree relati ve with sudden death. Brugada syndrome, hypertrophic cardiomyopathy or 
long QT 

4. Valvular disease Heart murmur noted in history or on examinati on

5. Signs of conducti on disease

Multi ple syncopes in previous 6 months
Rapid heartbeats reported by pati ent 
Syncope during exercise 
QT > 500 ms
2nd or 3rd degree AV bloc

6. Volume depleti on
Gastrointesti nal bleeding by hemoccult or history
Hematocrit < 30
Dehydrati on not corrected in the emergency room

7. Persistence > 15 min of 
abnormal vital signs in the 
emergency room

Respiratory rate > 24 /min
O2 saturati on < 90%
Sinus rate < 50 bpm or  > 100 bpm
BP < 90 mmHg

8. Central nervous system Primary event (i.e. stroke, subarahnoidian hemorrhage etc.)
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Syncope Risk Score
Another useful score for adverse events risk 

evaluation is the Syncope Rule Score developed by 
Sun & colab (32). Its validation was carried out on 
a population of 2584 patients over the age of 60 
showing 88% sensibility and 32% specifi city. This 
score does not have any other validations that might 
confi rm the initial results, same as the Boston Syn-
cope Rule. 

STePS Study
The Short-Term Prognosis of Syncope (StePS) 

(45) study was carried out between four emergency 
departments in the Milan region in Italy and it in-
cluded 676 syncope patients. The immediate ad-
verse events risk was evaluated at 10 days and it 
included cardiopulmonary resuscitation, pacemak-
er or defi brillator implantation, admittance to an 
intensive therapy unit and early rehospitalization. 
The multivariable analysis found the following in-
dependent risk factors: abnormal ECG, male gen-
der, trauma and lack of prodrome. 

ROSE Score
The Risk Stratifi cation of Syncope in the Emer-

gency Department (ROSE) study aimed to develop 
and validate a predictive clinical decision score for 
general mortality or severe adverse events at 30 
days for patients with unexplained syncope. The 
independent variables were derived from the analy-
sis of 550 patients found in the emergency depart-
ment and later validated using another 550 patient 
cohort with an average age of 62.4 years (33). The 
decision to hospitalize was taken if any of the seven 
variables used in the ROSE score (see Tabel 1) was 
present. The validation study found 87.2% sensitiv-
ity, 65.5% specifi city and 98.5% negative predic-
tive value for the ROSE score. Among all variables 
BNP ≥ 300 pg/ml alone was predictive for 16 out of 
39 severe adverse events or deaths of any cause 
(41%).

Long term risk evaluation
Most studies have evaluated the long term risk 

defi ned as mortality and/or adverse events at 1 year, 
except the EGSYS study which followed-up at 2 
years. 

Martin & colab.
Martin & colab. (34) attempted to fi nd predic-

tive factors for arrhythmias or mortality at 1 year in 
an initial lot of 252 syncope patients that were seen 

in the emergency room of a medical center in Pitts-
burgh. The factors they identifi ed were abnormal 
ECG, history of ventricular arrhythmias or conges-
tive heart failure and age over 45. The evaluation 
chart they used was later validated on a different 
population of 374 patients. 

STePS Study
The STePS study found 6% mortality and 3.3% 

severe adverse events other than death after 1 year. 
The factors associated with this risk were: age over 
65 and simultaneous neoplasm, cerebrovascular 
disease, structural heart disease, or ventricular ar-
rhythmias (45).

The Osservatorio Epidemiologico sulla Sincope nel 
Lazio score (OESIL)

The OESIL score was developed on a popula-
tion of 270 consecutive patients with a mean age of 
59.5, presenting with syncope in six hospitals in the 
Lazio region, the aim being to identify mortality 
predictors after 12 months. The score and mortality 
rate found are available in Table 1 (35). This man-
ner of approach was found to be 100% sensible and 
22% specifi c in the validation group, while two 
other evaluations found 88-95% sensibility and 11-
59% specifi city (33,38).

EGSYS score
A team of Italian researchers published in 2008 

a score meant for evaluating the risk of syncope 
with cardiac origin (36). The score was developed 
from a prospective analysis carried out on a group 
of 260 patients with syncope of uncertain cause and 
afterward validated on a different group of 256 pa-
tients. The mean follow-up time was 614 days. A 
score of ≥ 3 indicates a possibility of syncope with 
cardiac origin with 92% sensibility and 69% speci-
fi city as the researchers found in the validation 
group. Mortality in 1 years was found to be 2% for 
patients with a score of < 3 and 21% for patients 
that scored  ≥ 3.

These risk scores are not perfect. Serrano & co-
lab. published the fi rst systematic review and 
metaanalysis in 2010 (46) of methodological qual-
ity and prognosis accuracy of different risk scores 
in patients with syncope presented to the emergen-
cy departments. Their analysis found that eight out 
of nine studies included had methodological inad-
equacies in the derivative study. Also, authors point 
out that only OESIL and SFSR scores were vali-
dated externally although results were inconsistent 
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between different studies due to variations in de-
sign and ECG interpretation. 

Returning to our case we consider it represents a 
usual approach in clinical practice regarding a pa-
tient with syncope. The lack of history of syncope, 
the age of debut and the lack of prodromal symp-
toms did not suggest a common vaso-vagal cause. 
The repeated negative orthostatic challenge test in-
validates a hypotensive cause. Also the absence of 
any history and signs for a neurological disease 
should retain the physician to evaluate such an eti-
ology in the fi rst place. Despite this the patient per-
formed repeatedly extensive and unnecessary neu-
rological examinations and tests. According to 
current european guidelines the apparition of syn-
cope during effort, the sudden onset of loss of con-
sciousness and the presence of LBBB on surface 
ECG are enough arguments to consider a cardiac 
etiology. Applying EGSYS score this patient had a 
score of 6 points which corespond to a 77% risk of 
having a cardiac syncope. In this regard the echocar-
diogram and Holter monitoring were correctly indi-

cated. The next logical step in diagnostic algorithm 
was the implantation of an ILR which revealed the 
cause as mentioned. 

CONCLUSIONS 

Syncope remains a diffi cult issue for the physi-
cian regarding diagnostic approach and risk evalu-
ation. In order to avoid the unnecessary costs 
through hospitalization or excessive tests, the risk 
for iatrogenic complications and diagnostic errors 
it is necessary to implement a standardized proto-
col of approach for syncope patients in accordance 
with the European syncope management guide-
lines. The protocol starts with an initial evaluation 
comprised of detailed history, physical examina-
tion and electrocardiogram and continues with risk 
stratifi cation. To date neither one of the aforemen-
tioned scores has universal applicability. Whatever 
score is preferred it should be used alongside clini-
cal judgment. 

1. Moya A. et al. Guidelines for the diagnosis and management of 
syncope (version 2009). Eur Heart J 30, 2631–71 (2009).

2. Murdoch B.D. Loss of consciousness in healthy South African 
men: Incidence, causes and relationship to EEG abnormality. S 
Afr Med J 57, 771–4 (1980).

3. Williams R.L. & Allen P.D. Loss of consciousness. Incidence, 
causes and electroencephalographic fi ndings. Aerosp Med 33, 
545–51 (1962).

4. Kapoor W.N. Evaluation and outcome of patients with syncope. 
Medicine 69, 160–75 (1990).

5. Manolis A.S., Linzer M., Salem D. & Estes N.A. Syncope: 
current diagnostic evaluation and management. Ann Intern Med 
112, 850–63 (1990).

6. Schaal S.F., Nelson S.D., Boudoulas H. & Lewis R.P. 
Syncope. Curr Probl Cardiol 17, 205–64 (1992).

7. Savage D.D., Corwin L., McGee D.L., Kannel W.B. & Wolf P.A. 
Epidemiologic features of isolated syncope: the Framingham 
Study. Stroke 16, 626–9

8. Soteriades E.S. et al. Incidence and prognosis of syncope. N 
Engl J Med 347, 878–85 (2002).

9. Ammirati F., Colivicchi F. & Santini M. Diagnosing syncope in 
clinical practice. Implementation of a simplifi ed diagnostic 
algorithm in a multicentre prospective trial - the OESIL 2 study 
(Osservatorio Epidemiologico della Sincope nel Lazio). Eur 
Heart J 21, 935–40 (2000).

10. Sarasin F.P. et al. Prospective evaluation of patients with 
syncope: a population-based study. Am J Med 111, 177–84 
(2001).

11. Blanc J.-J. et al. Prospective evaluation and outcome of 
patients admitted for syncope over a 1 year period. Eur Heart J 
23, 815–20 (2002).

12. Disertori M. et al. Management of patients with syncope 
referred urgently to general hospitals. Europace 5, 283–91 
(2003).

13. Olde Nordkamp, L.R.A. et al. Syncope prevalence in the ED 
compared to general practice and population: a strong selection 
process. Am J Emerg Med 27, 271–9 (2009).

14. Chen L.Y. et al. Prevalence and clinical outcomes of patients 
with multiple potential causes of syncope. Mayo Clin Proc 78, 
414–20 (2003).

15. Colman N. et al. Epidemiology of refl ex syncope. Clin Auton 
Res 14 Suppl 1, 9–17 (2004).

16. Smars P.A., Decker W.W. & Shen W.-K. Syncope evaluation in 
the emergency department. Curr Opin Cardiol 22, 44–8 (2007).

17. Huff J. S. et al. Clinical policy: critical issues in the evaluation 
and management of adult patients presenting to the emergency 
department with syncope. J Emerg Nurs 33, e1–e17 (2007).

18. Alshekhlee A., Shen W.-K., Mackall J. & Chelimsky T.C. 
Incidence and mortality rates of syncope in the United States. 
Am J Med 122, 181–8 (2009).

19. Strickberger S.A. et al. AHA/ACCF scientifi c statement on the 
evaluation of syncope: from the American Heart Association 
Councils on Clinical Cardiology, Cardiovascular Nursing, 
Cardiovascular Disease in the Young, and Stroke, and the 
Quality of Care and Outcomes Research Interdi. J Am Coll 
Cardiol 47, 473–84 (2006).

20. Crane S.D. Risk stratifi cation of patients with syncope in an 
accident and emergency department. Emerg Med J 19, 23–7 
(2002).

21. Croci F. et al. The application of a standardized strategy of 
evaluation in patients with syncope referred to three syncope 
units. Europace 4, 351–5 (2002).

22. Schnipper J.L. & Kapoor W.N. Diagnostic evaluation and 
management of patients with syncope. Med Clin North Am 85, 
423–56, xi (2001).

23. The Consensus Committee of the American Autonomic 
Society and the American Academy of Neurology. Consen-
sus statement on the defi nition of orthostatic hypotension, pure 

REFERENCES



ROMANIAN JOURNAL OF NEUROLOGY – VOLUME XII, NO. 3, 2013112

autonomic failure, and multiple system atrophy. Neurology 46, 
1470 (1996).

24. Hammill S.C. Value and limitations of noninvasive assessment 
of syncope. Cardiol Clin 15, 195–218 (1997).

25. Linzer M. et al. Diagnosing syncope. Part 1: Value of history, 
physical examination, and electrocardiography. Clinical Effi cacy 
Assessment Project of the American College of Physicians. Ann 
Intern Med 126, 989–96 (1997).

26. Solano A. et al. Incidence, diagnostic yield and safety of the 
implantable loop-recorder to detect the mechanism of syncope 
in patients with and without structural heart disease. Eur Heart J 
25, 1116–9 (2004).

27. Pezawas T. et al. Implantable loop recorder in unexplained 
syncope: classifi cation, mechanism, transient loss of conscious-
ness and role of major depressive disorder in patients with and 
without structural heart disease. Heart 94, e17 (2008).

28. Sun B.C., Emond J.A. & Camargo C.A. Direct medical costs of 
syncope-related hospitalizations in the United States. Am J 
Cardiol 95, 668–71 (2005).

29. McCarthy F. et al. Resource utilisation for syncope presenting 
to an acute hospital Emergency Department. Ir J Med Sci 179, 
551–5 (2010).

30. Kenny R.A., O’Shea D. & Walker H.F. Impact of a dedicated 
syncope and falls facility for older adults on emergency beds. 
Age Ageing 31, 272–5 (2002).

31. Quinn J.V et al. Derivation of the San Francisco Syncope Rule 
to predict patients with short-term serious outcomes. Ann Emerg 
Med 43, 224–32 (2004).

32. Sun B.C. et al. Predictors of 30-day serious events in older 
patients with syncope. Ann Emerg Med 54, 769–778.e1–5 
(2009).

33. Reed M.J. et al. The ROSE (risk stratifi cation of syncope in the 
emergency department) study. J Am Coll Cardiol 55, 713–21 
(2010).

34. Martin T.P., Hanusa B.H. & Kapoor W.N. Risk stratifi cation of 
patients with syncope. Ann Emerg Med 29, 459–66 (1997).

35. Colivicchi F. Development and prospective validation of a risk 
stratifi cation system for patients with syncope in the emergency 

department: the OESIL risk score. European Heart Journal 24, 
811–819 (2003).

36. Del Rosso A. et al. Clinical predictors of cardiac syncope at 
initial evaluation in patients referred urgently to a general 
hospital: the EGSYS score. Heart 94, 1620–6 (2008).

37. Quinn J., McDermott D., Stiell I., Kohn M. & Wells G. 
Prospective validation of the San Francisco Syncope Rule to 
predict patients with serious outcomes. Ann Emerg Med 47, 
448–54 (2006).

38. Dipaola F. et al. San Francisco Syncope Rule, Osservatorio 
Epidemiologico sulla Sincope nel Lazio risk score, and clinical 
judgment in the assessment of short-term outcome of syncope. 
Am J Emerg Med 28, 432–9 (2010).

39. Schladenhaufen R., Feilinger S., Pollack M., Benenson R. & 
Kusmiesz A.L. Application of San Francisco Syncope Rule in 
elderly ED patients. Am J Emerg Med 26, 773–8 (2008).

40. Sun B.C. et al. External validation of the San Francisco 
Syncope Rule. Ann Emerg Med 49, 420–7, 427.e1–4 (2007).

41. Birnbaum A., Esses D., Bijur P., Wollowitz A. & Gallagher 
E.J. Failure to validate the San Francisco Syncope Rule in an 
independent emergency department population. Ann Emerg 
Med 52, 151–9 (2008).

42. Cosgriff T.M., Kelly A.-M. & Kerr D. External validation of the 
San Francisco Syncope Rule in the Australian context. CJEM 9, 
157–61 (2007).

43. Thiruganasambandamoorthy V. et al. External validation of 
the San Francisco Syncope Rule in the Canadian setting. Ann 
Emerg Med 55, 464–72 (2010).

44. Grossman S.A. et al. Predicting adverse outcomes in syncope. 
J Emerg Med 33, 233–9 (2007).

45. Costantino G. et al. Short- and long-term prognosis of 
syncope, risk factors, and role of hospital admission: results 
from the STePS (Short-Term Prognosis of Syncope) study. J Am 
Coll Cardiol 51, 276–83 (2008).

46. Serrano L.A. et al. Accuracy and quality of clinical decision 
rules for syncope in the emergency department: a systematic 
review and meta-analysis. Ann Emerg Med 56, 362–373.e1 
(2010). 


