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Abstract. Background and aim.: Syncope is one of the main reasons for pediatric emergency room (PED)
admission. It recognizes numerous etiopathogenetic bases, the most fearful of which is the cardiological
one. Our study aims to analyze if Troponin I (Tnl) and laboratory tests are helpful to identify and quickly
treat cardiac causes of syncope in a pediatric emergency setting. Methods: We retrospectively analyzed 368
admissions to the PED of the “A. Gemelli” Hospital in Rome for syncope and presyncope, collecting medical
history, physical examination, and laboratory and instrumental tests. Results and Conclusions: What emerged
is that, in addition to a correct medical history and physical examination, there is a need to always perform
a twelve-lead ECG in the presence of syncopal and presyncopal events. At the same time, Troponin I assay,
and others laboratory tests seem to be not so helpful in diagnosing cardiac syncope. (www.actabiomedica.it)
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Introduction

Syncope is a form of sudden and transient loss of
consciousness, with or without prodrome, characterized
by the inability to maintain postural tone, with sponta-
neous and usually complete and rapid resolution (1). It
is a common event in the pediatric age; in fact, 15% of
children have a syncopal episode before the eighteenth
year of life and represents one of the most frequent
causes of admission to the Pediatric Emergency De-
partment (PED) (2). It is not the only etiological en-
tity that presents these clinical characteristics; they are
flanked by presyncope and pseudosyncope. Presyncope
is a feeling of malaise that is reported as a sensation
of impending loss of consciousness; the symptoms are

usually nonspecific (dizziness, asthenia, blurred vision,
nausea, difficulty maintaining an upright position) and
often overlap with those associated with the prodro-
mal phase of syncope (3). Pseudosyncope is defined as
a condition that mimics syncope. It may have meta-
bolic, neurological, and psychogenic origins (11-19%
of all). This group includes dehydration, hypogly-
cemia, acute anemia, seizures, migraine syndromes,
conversion disorders, and hyperventilation (4). The
nosographic distribution of syncope is complex. How-
ever, two main groups can be identified: extracardiac
syncopes due to vascular or autonomic tone-control
anomalies and cardiac ones (5). Most episodes in chil-
dren result from a usually benign vasovagal reaction.
However, some heart conditions, potentially fatal with
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elevated mortality if undiagnosed, may have a syncope
as an initial manifestation. In particular, we recognize
vasovagal syncope, the most common cause of syncope
among children, accounting for 61-80% percent of
cases presenting to the PED. Typical clinical features
are a precipitating event such as standing or stress and
a prodrome like dizziness, visual changes, nausea, and
pallor. Breath-holding spells are part of this group (6).
Cardiac syncopes, which can be structural or arrhyth-
mic, count for 6-11,5% of all (7). Structural cardiac
abnormalities include aortic stenosis, hypertrophic
cardiomyopathy, coronary malformations, myocarditis,
arrhythmogenic right ventricular cardiomyopathy,
primary or secondary pulmonary hypertension, and
Marfan syndrome with aortic dissection. Potentially fa-
tal primary arrhythmias include polymorphic ventricu-
lar tachycardia in congenital long QT syndrome, atrial
fibrillation, Wolff-Parkinson-White syndrome, and
Brugada syndrome. Many children with unrepaired or
repaired congenital heart disease are also at risk, espe-
cially after atrial repair of transposition of the great ar-
teries or after Tetralogy of Fallot repair (8). Most cases
of syncope may be related to an arrhythmia, which may
be primary or secondary to some types of structural
heart disease. Each of these conditions has an elec-
trocardiographic equivalent or determines specifically
ECG alterations that require subsequent investiga-
tions (9). Syncope of indeterminate origin represents
the remaining 15-20%. Syncope is a major challenge
for practicing physicians with significant resource uti-
lization and increasing expenses because of the con-
cern of misdiagnosing a potentially fatal condition. In
an emergency setting, the goal of evaluating a child
presenting with syncope is to identify life-threatening
events, such as cardiac arrhythmias or structural heart
diseases. These are rare but occur frequently enough
to warrant diagnostic consideration (10). Moreover,
blood exams, including indices of cardiac function
such as Troponin I (Tnl), are often performed to ex-
clude cardiac causes of syncope. This determines a
lengthening PED-stay as well as weighting on health
care costs (11). Consequently, several clinical guide-
lines and diagnostic algorithms have been developed
to optimize the diagnostic evaluation of syncope. In
2009, comprehensive Italian clinical guidelines on
pediatric syncope were developed and published as a

collaborative effort of several relevant societies (SIP,
SIMEUP, SICP, FMSI, AIAC, SIC Sport, FIMP,
GSCP, GSMESPO, SINPIA, LICE, SINC, SINP).
These guidelines state that the diagnostic process for
pediatric syncope may include an accurate and targeted
medical history, a physical examination, including vital
signs, and an ECG execution. The methods and timing
of ECG and further exams depend on risk stratifica-
tion derivated from medical history and physical ex-
amination (2). The goal of our study is to evaluate the
usefulness of blood chemistry tests, coagulation tests,
and cardiac function indices in rapidly identifying and
treating potentially fatal causes of syncope in a pediat-
ric emergency setting.

Patients and Methods

This retrospective, monocentric study enrolls a
cohort of children from 1 month to 17 years old ad-
mitted for syncope to the PED of the “A. Gemelli”
Hospital in Rome between 2015 and 2019.

Patients were identified from the hospital’s com-
puterized clinical record (GIPSE®) by searching for the
keywords “syncope” and “presyncope” for all patients
admitted to the ED. Patients were identified correctly
and uniquely through the personal health code to avoid
errors deriving from homonyms. The following data
were collected from each medical record: age, sex, tri-
age code, family and personal history, prodromal period,
trigger events, symptoms, number of episodes, physi-
cal examination findings, ECG, blood tests, cardio-
logic and neurologic evaluations, electroencephalogram
(EEG), radiologic tests such as computed tomography
(CT) scan, magnetic resonance imaging (MRI), cardio-
logic investigations, final diagnosis, hospital admission,
and duration of hospitalization, as applicable.

Statistical analysis

Data concerning categorical variables are ex-
pressed in numbers and percentages. Continuous vari-
ables are expressed as mean * standard deviation. The
exact Fisher-Yates test was used for non-parametric
distribution. A p-value < 0.05 was required for statisti-
cal significance.



Acta Biomed 2025; Vol. 96, N. 1: 16111

Results

During the study period in the PED of “Fon-
dazione Policlinico Universitario Agostino Gemelli,
IRCSS” 368 children diagnosed with syncope were
recorded; 59.8% were female with an M: F ratio of ap-
proximately 1:1.5, with an age of 12 + 3.9 years old.
All patients were evaluated at the entrance of the PED
by a nurse with the assignation of a severity or triage
code with a different waiting time as follows: 38.3%
(142) were admitted with a green code (uncritical pa-
tient, low priority access to care), 59.2% (218) with a
yellow code (moderately critical patient, quick access
to treatment) and 1.9% (7) with a red code (critical
patient, immediate treatment). The mean residence
time in PED was 270 = 249 minutes which corre-
sponds to about 4.5 + 4.1 hours, with a minimum time
of 7 minutes and a maximum time of approximately
24 hours. The diagnosis and clinical categorization of
patients were made by a PED physician. In particu-
lar, as shown in Figure 1, 57.6% were diagnosed with
syncope, 26.1% with presyncope, and the remaining
16.3% with pseudosyncope

Patients were sub-classified into the follow-
ing diagnostic categories: neurocardiogenic syncope,

breath-holding spells, cardiac syncope (both structural
and electrophysiological abnormalities), and pseudosyn-
cope due to neurologic disorders including seizures, head-
ache, and cerebrovascular disease, psychogenic problems
such as hysteria/conversion, depression, panic attacks,
metabolic disease (like dehydration, hypoglycemia or
acute anemia) and undefined syncope. Only six patients
presented a cardiac etiology (1.6%). In contrast, vasova-
gal and situational syncope were the most frequent (221,
60.1%), followed by indeterminate ones (78, 21.2%). The
distribution by causes is summarized in Figure 2.

Most of the admissions (303, 82.3%) ended up
with a home discharge, while only 34 (9.2%) with hos-
pitalization. In Figure 3 there is the distribution by
types of patient care.

The cardiological events represent the only
subgroup in which the male gender prevails, with
M: F = 2:1, and all of these patients are aged between
13 and 17 years old. Analyzing signs and symptoms,
what emerged is that a personal or family history of
heart disease, sudden death under the age of 40 years
old, chest pain, and dyspnea are strictly linked to a
cardiac etiology. Hot, humid, closed and crowded en-
vironments, emotional stress and pain, fever and in-
tercurrent infectious processes, and oculo-vestibular

DISTRUBUTION BY TYPES OF EVENTS

= SYNCOPE

= PRESYNCOPE

PSEUDOSYNCOPE

Figure 1. This shows the percentage distribution of syncope, presyncope and pseudosyncope in our sample
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Figure 3. This shows the percentage distribution by patient discharge from Pediatric Emergency Department

symptoms (blurred vision and dizziness), are associated
with vasovagal and situational syncope. Patients with
prolonged loss of consciousness, seizure activity, and
a postictal phase of lethargy or confusion should be

considered for neurological background. Considering
performed laboratory and instrumental tests, 61% of
our sample underwent a blood test. Total blood count,
liver and kidney function, and blood coagulation tests
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always result regular, regardless of the cause of the syn-
cope. Tnl was done in 45% of cases to exclude car-
diological syncope. It was found altered only in three
patients, one with cardiac syncope (due to myopericar-
ditis), the other two with vasovagal presyncope, and in-
determinate syncope. As for the instrumental test, the
most performed one was ECG (80% of admissions),
which is the only instrumental examination indicated
as mandatory by the guidelines to detect heart diseases
(structural and electrical). Considering our sample’s six
cases with cardiological syncope, three of them showed
an arrhythmic switchboard with sinus bradycardia not
linked to any sporting activity. The other three patients
had cardiac syncope from structural pathology (Tetral-
ogy of Fallot subjected to cardiac surgery, myoperi-
carditis and complex picture with pericardial effusion,
pectus excavatum imprinting the right ventricle and
mild mitral and tricuspid valve insufficiencies), with
an ECG which documented suspected elements for
heart disease. In all non-cardiac cases, the ECG does
not record any anomalous pattern. EEG and neuro-
logical consultation were performed in 35 patients to
identify events of neurological origin, equal to about
10% of the accesses for syncope. Only 15 were patients
in which symptoms of neurological basis were high-
lighted during the clinical history recall. As for brain
TC was done in 35 patients to exclude head trauma
following a fall resulting from the syncopal event, the
presence of traumatic brain injuries, or to identify con-
ditions potentially responsible for neurological pseu-
dosyncopes. There were no pathological findings in
any of these patients. Syncope, presyncope, and pseu-
dosyncope are common reasons for PED admission,
frequently due to vasovagal cause, and ended up with
a home discharge (12). Clinical manifestations of the
various forms of syncope are similar, so the primary
objective is to recognize severe and potentially life-
threatening conditions that require immediate medical
attention. Thus, only proper assessment and targeted
investigations will lead to the correct diagnosis and
avoid unnecessary tests and hospital admissions. Po-
tential life-threatening events represent the minimum
number of admissions, only 1.6% of our sample, but are
the most dangerous ones due to the risk of a negative
outcome. Hence the need to recognize the diagnostic
tools that allow the doctor to identify cardiac cases.

As stated by Hurst D et al and many other authors,
clinical history and physical examination are the basis
of every correctly carried out diagnostic process (13).
In particular, the event’s history is critical for devel-
oping the differential diagnosis, workup, and manage-
ment plan. Likewise, thorough and detailed family
history is necessary to discover the risk for sudden
death, dysrhythmia, congenital heart disease, seizures,
or metabolic disorders. When obtaining the history of
an episode, attention should be paid to the time of last
meal, activities leading up to the event, patient posi-
tion at the time of symptoms, associated symptoms,
and the episode’s duration. During the physical exami-
nation, attention should be paid to the cardiovascular
and neurologic systems, particularly chest pain and
dyspnea, which must be considered red flags since they
are strictly correlated to cardiac pathology. Moreover,
as emerged from our case series, if these events hap-
pen in a male patient between 13 and 17 years old, the
possibility of a cardiac pathological substrate increases;
these are the demographic characteristics prevailing
in patients with cardiac syncope. Having a look at the
most performed laboratory and instrumental tests,
what appeared was that Tnl, which is one of the most
frequently done blood tests in our sample, was dosed in
165 children and was altered in 3 cases, one of which
with vasovagal presyncope, one with indeterminate
syncope and one with cardiac syncope (myopericardi-
tis); so Tnl was changed only in 1 out of 6 cardiologi-
cal syncopes (0.16%), with a sensitivity of 16.7% and
specificity of 98.7%. Tnl did not show a statistically
significant correlation with cardiological events, with
a p-value of 0.1058 (a <0.05). The value of Tnl found
in the subject with myopericarditis (5733 ng/ml at the
first dose in PED and progressively increased) is sig-
nificantly greater than the slight increases seen in the
two non-cardiac syncopes. Furthermore, it should be
considered that the patient with a high Tnl also had
thoracic pain whose guidelines impose troponin dos-
age to rule out myopericarditis. On the other hand,
the correlation between the ECG findings and the
diagnosis of cardiac syncope, both arrhythmical and
structural, was 100%, with sensitivity and specificity
respectively of 83.3% and 95.8% and a p-value less
than 0.0001. A graphic explanation of these percent-
ages is shown in Table 1.
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Table 1. Troponin I and 12-lead ECG sensibility and specificity in detecting cardiac syncopes.

Sensibility ICys Specificity | (&
Tnl 16.7% 0-45.7% 98.7% 96.7-100%
ECG 83.3% 54.3-100% 95.8% 93.8-97.8%

Other performed blood tests.

In our sample, five patients with syncope and a
history of poor food intake or vomiting had low blood
glucose values, detected by a glucometer. 61% of our
sample underwent a laboratory blood glucose test.
The correlation between hypoglycemic pseudosyncope
and low blood glucose, detected by laboratory analy-
sis, is statistically significant, with a p-value of 0.0004.
However, a medical history supported by a blood glu-
cometer test can make the diagnosis alone. Coagula-
tion tests were required in 12% of the sample, resulting
in a normal range in all cases. Considering what the
guidelines state, they are not useful exams for syncopal
events, except in selected cases based on a specific clin-
ical question. Serum electrolytes (in particular sodium,
potassium, and calcium) were measured in 61% of the
sample. They showed slight fluctuations, which were
not significant from a clinical and etiological point of
view. Lactic dehydrogenase and creatine phosphoki-
nase showed higher levels in the single myopericarditis
case, not being statistically significant for predicting
cardiac events (p-values respectively equal to 0.8006
and 0,5228). Plasma hemoglobin assay helped de-
tect metabolic pseudosyncopes from acute anemia
(epistaxis, hypermenorrhea). Still, it’s normal in each
cardiac syncope as are the total white blood cell count
and platelet count. These tests are therefore not useful
in detecting cardiac syncopes. The main findings in our
cardiac syncope sample are resumed in Table 2.

Considering all these performed blood tests, none
had a statistically significant correlation with cardio-
genic syncopes. Performing blood tests significantly
lengthens the permanence in the emergency room. In
our study, the mean residence time in PED is 270 + 249
minutes which corresponds to about 4.5 + 4.1 hours,
with a minimum time of 7 minutes and a maximum
time of approximately 24 hours. Except for the ECG,
which is mandatory, all other instrumental examina-
tions and specialist consultations must be performed in

a highly targeted manner, based on well-circumscribed
clinical situations, to avoid executing unnecessary and
potentially harmful tests for the patient as radiation
resulting from CT scan of the skull. Our study con-
firms that syncope is a frequent cause of evaluation in
the PED. According to the literature and most recent
guidelines (SIP, SIMEUP, SICP, FMSI, AIAC, SIC
Sport, FIMP, GSCP, GSMESPO, SINPIA, LICE,
SINC, SINP) (2), the evaluation and management of
these cases must be quick but thoughtful, in particu-
lar concerning the performance of accurate diagnostic
tests, based on a detailed clinical, personal and family
history. This is the first study that brings to light the
scarce usefulness of laboratory tests, particularly Tnl
dosage, in diagnosing potential life-threatening events,
particularly cardiac causes, in children admitted to the
PED for syncope. Executing these tests is an economic
burden for the hospital and the health system and a
stress reason for the patient and the patient’s family.
Otherwise, it also causes a lengthening of hospitaliza-
tion time in the emergency room. In conclusion, ac-
cording to the main guidelines, for the diagnosis of
syncopal, presyncopal, and pseudosyncopal events,
the leading role is played by an accurate assessment of
the clinical history, with particular attention to symp-
toms, trigger factors, and anamnestic data of personal
and/or familiar cardiological events, and physical ex-
amination. As for laboratory and instrumental tests,
executing a twelve-lead ECG is mandatory to iden-
tify cardiac syncope. In contrast, Tnl assay and other
blood tests are not helpful or diriment for the etiologi-
cal diagnosis. Further tests should not be performed
routinely without clinical signs and/or symptoms that
indicate their usefulness. One of the main limitations
of our study is the low turnout of pediatric patients
with heart diseases, as ours is not a reference center
for pediatric cardiac surgery. It would be interesting to
extrapolate data from a pediatric referral cardiac center
with a higher number of cardiac-based syncopes.
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