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Abstract 

Introduction: Syncope, is a transient, self-limited loss of consciousness (T-LOC) with 

an inability to maintain postural tone that is followed by spontaneous recovery. 

Depending on the mechanism, it has different prognosis. Syncope of cardiac origin has 

the worst prognosis without treatment. A lot of patients with unexplained syncope need 

to carry out a variety of different tests, in a variety of specialists. Continuous ECG-

monitoring has been a useful clinical tool to establishing the correlation between the 

symptoms and ECG-results, for example at confirming or excluding an arrhythmia as a 

mechanism of syncope.  

Objective: The purpose of this study was to assess the importance of ECG-monitoring 

in the diagnosis and management of patients with unexplained syncope. We wanted to 

investigate if it is possible to diagnose those patients earlier and also find the underlying 

cause of their syncope.  

Method: This was a retrospective and descriptive study, which was performed by 

reviewing 60 patients’ files at the department of Cardiology, USÖ. The patients that 

were referred to the Department of Cardiology, were from September 2009 until 

December 2017. In order to find the underlying cause of syncope, several diagnostic 

tests were used, including ECG, Echocardiography, tilt-test, ILR and Holter-ECG.  

 

Result: The patients were referred from different places, but the most common was the 

GP (31,6%). 100% of the patients performed ECG but only 28,3% of them had an ILR. 

From them only 35,2% showed findings that successfully helped the diagnosis. The final 

diagnosis behind the syncope after workup was vasovagal reaction in 33,5% of cases, 

in 11,6% cardiac reason, 5% orthostatic, 3,32% other causes and 25% 

unexplained/unknown.  

 

Conclusion: Finding the main underlying cause of syncope still remains difficult to 

establish. The use of more special diagnostic tests, especially ILR and tilt-test helps to 

identify the cause, but still not in high rates. The continuous ECG-monitoring can be a 

valuable tool for discovering and revealing the underlying causes of unexplained 

syncope. 
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Abbreviations 

AV – Atrioventricular  

CSS – Carotid Sinus Syndrome 

EEG – Electroencephalography  

ELR – External loop recorder  

GP – General Practice 

ICD – Implantable defibrillator  

ILR – Internal loop recorder 

LVDD – Left Ventricular Diastolic Diameter 

NMS – Neurally mediated syncope 

PSVT – Paroxysmal Supraventricular Tachycardia 

SVES – Supraventricular Extra systoles  

TIA – Transient Ischemic Attack  

TLOC – Transient Loss of Consciousness 

VES – Ventricular Extra systoles 

VVS – Vasovagal Syncope 
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1. INTRODUCTION 

1.1. Definition and Epidemiology of Syncope 

Syncope, or fainting, is a transient, self-limited loss of consciousness with an inability 

to maintain postural tone. It is characterized by having an accelerated outbreak, of short 

duration which is followed by spontaneous and full recovery. This term should only be 

used for loss of consciousness caused by transient cerebral hypoperfusion/anoxia. For 

other reason that may cause unconsciousness such as epilepsy, intoxication or metabolic 

disturbances, the term ‘transient loss of consciousness’ should be used. In this case the 

person under a short period (seconds to minutes) is unreachable with a subsequent 

memory loss. The debit should be fast, the time should be short and the recovery 

spontaneous [1].   

Separating these two terms helps with avoiding misunderstandings. 

Syncope is a usual reason for patients to seek contact to a GP, and that sometimes leads 

to hospitalization. Reports show that 30-50 % of the population have been affected at 

some time of their life. Many of the sufferers might never seek medical care.  

1-5 % of all visits to the hospital’s emergency services, are reported to be due to 

syncope. 

The first episode of syncope can usually present at characteristic ages. The prevalence 

of the first episodes is higher at the ages of 10-30 years old. There is a peak at the age 

of 15 years old in approximately 31% in males and 47% in females. However, in a 

similar young age, the frequency of epilepsy is low and a cardiac arrhythmia as an 

underlying cause is even less common [1].  

 

1.2. Prognosis 

In general patients with syncope, from any cause, have shown to have an increased 

mortality rate compared to people who don’t have syncope. Among the patients that 

have syncope, the prognosis depends on the underlying cause. Vasovagal syncope is a 

benign condition without increased mortality. Patients with cardiogenic syncope has 

shown to have a one-year mortality of 18-33%, while patients with non- cardiogenic 

syncope have 0-22% and patients with an unexplained syncope have shown to have 6%, 
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a fact that might indicate an underlying heart disease which was not identified from the 

beginning [2]. 

Among the patients with syncope it has been shown that a structural heart disease is a 

significant risk factor for mortality.  

There is a group of patients that have a good prognosis. This group includes young 

patients with a normal ECG and no heart disease, patients with neurally mediated 

syncope and patients with an orthostatic hypotension [3].  

 

1.3. Symptoms  

Patients with syncope lose all their muscle tone. Their body relaxes and after it collapses. 

Some small and asymmetric spasms are common and are seen in about 50% of the cases. 

Paleness is usual, and some snoring breathing can occur. The whole process is usually 

fast. The attack rarely lasts more than one minute, and the consciousness recovers 

quickly. It is not seen any confusion or any memory loss after the patient wakes up. 

 

1.4. Classification and Pathophysiology  

Depending on the underlying cause, syncope can be divided in three categories, 

neurogenic, orthostatic and cardiogenic syncope. In some patients a combination of 

these causes can be seen. Although in many cases patients show symptoms of syncope 

with an unexplained underlying cause. 

Neurogenic syncope is due to a reaction that happens at the autonomic nervous system 

which results in a fall of blood pressure or an arrhythmia. Different kind of arrhythmias 

that can occur are asystole, AV-block or sinus bradycardia/SA-block.  

Neurogenic syncope can be further divided to: vasovagal syncope (VVS), situational 

and Carotid Sinus Syndrome.   

  Vasovagal syncope can be triggered by partly emotional stress, and partly by standing 

long time in upright position. The diagnosis is usually based on the patient’s history 

with typical triggering factors such as fear, pain and uncomfortable visual or hearing 

impairment.   

  In situational syncope occurs a reflex-mediated vasodilation and bradycardia due to, 

for example, cough shocks, gastrointestinal stimulation and miction. It can also occur 
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during bleeding and blood sampling. Glossopharyngeal neuralgia, which is pain in the 

tongue and throat, may also trigger a reflective vasodilation and bradycardia which will 

lead to syncope.  

  Carotid Sinus Syndrome is triggered by an extreme external pressure over carotid 

sinus. This leads to a reflective inhibition of the sympathetic stimulation in the vascular 

bed, a vasodilation and a Vagus nerve stimulation with a following bradycardia. This 

condition is often more common among the elderly. 

Orthostatic Syncope. When raised from lying or sitting to standing position, 0,5-1 liters 

of blood are redistributed for about 10 seconds, from thorax to the venous capillaries 

below the diaphragm. In order to maintain the systemic blood pressure and an adequate 

backflow to the heart, it is required a series of compensatory mechanisms which are 

governed by the autonomic nervous and neuroendocrine systems. Orthostatic syncope 

is due to the fact that these mechanisms of the body to regulate the blood pressure are 

eliminated and the cerebral perfusion is affected when raised.   

In this group of patients, more frequent recurring syncope episodes are seen and there 

are symptoms of the blood pressure falling, such as dizziness and fainting feeling/pre-

syncope when raising.  

Orthostatic hypotension is defined as a blood pressure, in upright position, at > 20 

mmHg systolic, > 10 mmHg diastolic or a drop to < 90 mmHg. 

Different reasons can lead to orthostatic hypotension. One of them is the failure function 

of the autonomous nervous system, primarily because of a neurologic disease such as 

Parkinson’s or secondary because of another disease such as diabetes or amyloidosis.  

Other reasons can be the effects of some drugs such as diuretics or a volume depletion 

because of a bleeding for example. In those cases, the autonomic nervous system is 

intact but the ability to compensate the decreased blood or plasma volume is affected. 

Even alcohol and some other medicines/drugs can cause vasodilation and lead to 

orthostatism, especially in combination with heat. 

Cardiogenic syncope. The cerebral blood supply is dependent on the heart’s minute 

volume. At different tachycardia or bradycardia situations or at some structural heart 

diseases, the cardiac output can become insufficient to maintain adequate perfusion 

pressure to the brain. Individuals with a structural heart disease can be unaffected while 

in rest, but while physical effort they lack the ability to increase the cardiac output, 
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which can lead to a syncope episode. Other conditions that can lead to a cardiogenic 

syncope are for example a pulmonary embolism, aortic dissection or pulmonary 

hypertension. 

 

1.5. Initial Evaluation and Diagnosis 

The initial assessment aims to verify that, it is concerned about an actual syncope, map 

the underlying cause and identify the patients with a cardiogenic syncope, because the 

prognosis in those patients is worse than the other ones. 

In diagnosis, the history of the patient is very important, and it should be taken carefully. 

The current event should be gone through deeply, as well as the patient’s history of 

illness, heredity and current medication. If there are witnesses to the event, it is valuable 

to also hear them in order to know more about the course of the illness. 

Furthermore, a physical examination should be performed which should include 

auscultation of the heart and lungs, blood pressure measurement in both arms, 

orthostatic blood pressure measurement and neurological status. A 12-lead ECG should 

be checked to identify acute cardiopulmonary conditions, structural heart disease or any 

arrhythmia. A normal rest-ECG reduces the likelihood for a cardiogenic syncope. But 

if there are abnormal findings in the status or any anamnestic data that make the 

diagnosis uncertain, further examinations should be done. Neurological testing is hardly 

helping the diagnosis, except if the patient is showing neurological symptoms. So tests 

like, electroencephalography, Doppler ultrasound or CT are only being used at six 

percent [4]. 

The history and the possible status findings might determine if further investigations are 

needed and if so, whether these will be outpatient or within the final health care stage. 

Hospitalization of a patient with syncope can be motivated to diagnose and prevent the 

patient to injure himself. Patients with mild fainting episodes and normal ECG results, 

without a suspicion of heart disease, are very likely to have a neurogenic mediated 

syncope with a good prognosis, which is why further investigation may be carried out. 

[2].  
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Figure 1: ESC Guidelines on Management of Syncope - 2004 

Certain diagnosis can sometimes be set according to the symptoms and ECG-results. 

This group of patients does not need any more tests and the patient can get the 

treatment that is needed.  

More often the initial evaluation leads to a suspected diagnosis. Then, the syncope 

can either be cardiac likely or neurogenic/orthostatic likely. The physician needs to 

make extra tests, cardiac or neurally-mediated tests, in order to come to a final 

conclusion. If the cardiac tests are shown to be positive, the patient can then receive 

the needed treatment. If the cardiac tests are shown to be negative, then the neurally-

mediated tests need to be made. Positive neurally tests lead to specific treatment. 

Negative results lead to re-appraisal.  

Unexplained syncope. It is possible that the initial evaluation may not lead to any 

specific diagnosis. According to the frequency of the episodes the patient had, the 

diagnostic strategy varies. If the patient had single or rare episodes, the likely 

diagnosis is a neurogenic syncope and no further examinations are needed to be made 

to confirm it. If the patient has frequent or severe episodes, the diagnosis is often 

neurally-mediated but further examinations need to be made, like the tilt test and the 

carotid sinus massage. When it is not sure that the episodes were because of syncope, 

then it is better for them to be described as T-LOC and a re-appraisal to be warranted.  
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When it comes to re-appraisal, a re-examination of the patient needs to be done, as 

well as a more detailed review of the patient’s history. More cardiac or neurological 

examinations need to be made if there is suspicion for a cardiac or neurological 

disease, respectively. At last a psychiatric illness should be considered when anxiety, 

stress or other psychiatric disorders come up at the initial evaluation. 

 

1.6. Treatment 

The neurogenic and orthostatic syncope can be prevented with understandable 

information to the patient, partly about the benign nature of the disease and partly about 

taking in consideration the triggering factors of the disease, for example dehydration 

and hot places. Furthermore, the patient should pay attention to the prodromal symptoms 

and what it is advised to be done in order to raise the blood pressure and thus prevent 

fainting. Examples of such preventing movements are to place the legs crossed and 

stretch the muscles of the upper extremities. Also, compressive/supportive socks can 

help with the symptoms.   

Any medication should be reviewed and drugs with vasodilatory effects should be 

reduced if possible. One help for titration of drugs might be a 24-hour ambulatory blood 

pressure recording.   

An increase of salt and fluid intake, 2-2.5 liters per day, is often advised to patients with 

an orthostatic syncope. Also, moderate physical exercise can reduce the risk of 

vasovagal and orthostatic fainting.   

There is no good drug treatment for vasovagal syncope. Many different drugs have been 

tested without showing any reproducing effect. However, in orthostatic syncope it has 

been seen that using a low dose of fludrocortisone can cause a slight relief of the 

patient’s symptoms [5]. Pharmacological studies have shown that when it comes to 

orthostatic hypotension, there is deficient noradrenalin release by the sympathetic nerve 

cells but also there is a denervation super sensitivity of the vascular α-receptors [6]. 

A pacemaker treatment might be relevant to some patients that are suffering from 

vasovagal syncope. However not all the patients get a reduction of symptoms by using 

a pacemaker, and there are no specific criteria to choosing them. That is why treatment 

with a pacemaker should be seen as an alternative to a selected group of patients with 

serious vasovagal syncope that also have a distinct cardio-inhibitory component and 

perhaps lack of prodromal symptoms.   
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It has been seen that patients suffering from a carotid sinus syndrome with a documented 

bradycardia, reduce their symptoms, when using a dual chamber (DDD) pacemaker. 

The effect of the pacemaker has been shown to be best in the group of patients that have 

persistent symptoms of carotid sinus syncope, but not so different among patients that 

do not have any symptoms and among patients that do not suffer from carotid sinus 

syncope [7]. 

 

1.7. Implantable Loop Recorder 

Studies have shown that the use of external loop recorder (ELR) and internal loop 

recorder (ILR) have helped in the early diagnosis of patients with unexplained syncope. 

ILR has the advantage of the continuously ECG-monitoring up to three years. In that 
way it helps to reveal a possible arrhythmia as a mechanism behind of some 
unexplained syncope episodes. 
 

2. OBJECTIVE 

2.1. Aim 

The purpose of this study is to focus and establish the importance of ECG-monitoring, 

in the diagnosis and management of patients with unexplained syncope, at the 

department of Cardiology at USÖ between September 2009 and December 2017.   

 

2.2. Hypothesis 

By using continuous ECG-monitoring it is possible to diagnose patients with an 

unexplained syncope earlier and it is possibly to find the underlying cause of that.  

 

3. METHODS AND MATERIALS 

This is a retrospective and descriptive study, which have been performed through the 

review of sixty patient’s files before and after their diagnosis of syncope. These are 

patients that have been referred to the Department of Cardiology, USÖ, because of 

syncope, from September 2009 until December 2017, in order to perform further 

examinations.  
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3.1. Patients  

The files of sixty patients with the diagnosis of syncope were reviewed. These patients 

got remitted to the Department of Cardiology, from a variety of different clinics or GPs, 

after having episodes of fainting,. After coming to the clinic, they were approached by 

the responsible doctor for further investigation of syncope. This study involved both 

man and woman and also both young and old patients.   

The initial evaluation of syncope was gone through again after the patients came at the 

clinic, because the approach to the estimation of syncope varies among different 

hospitals in Europe but also among different doctors.  

 

3.2. Diagnostic Tests 

In order to find the underlying cause of syncope in each patient, a variety of different 

diagnostic tests need to be done. A drawback in using tests like that for these patients is 

that syncope is not a disease, but a transient symptom. This means that most of the 

patients do not have any symptoms during the assessment, so an episode of syncope 

during an examination is hard to be captured. Therefore, the diagnostic assessment tries 

to target the situations which might be able to induce a loss of consciousness. There are 

specific criteria for making a diagnosis from the patient’s history and examination.  

Depending on the suspicion the doctor has for the underlying cause, there are different 

tests that should be done. When it is a cardiac suspicion behind syncope, tests like Echo, 

Exercise test and ILR are recommended. And when it is a neurogenic suspicion, tests 

like tilt-test and carotid sinus massage are recommended.  

Cardiogenic syncope  

Echocardiography (ECO) should be performed early when there is a suspicion of 

cardiogenic syncope, in order to diagnose possible underlying heart disease. Findings at 

an ECO-examination that can indicate a cardiogenic syncope can include aortic stenosis, 

systolic left ventricle dysfunction with an ejection fraction less than 40%, hypertrophic 

obstructive cardiomyopathy, serious pulmonary hypertension, myxoma in the left 

atrium or obstructive thrombus in the left ventricle [8]. However the use of ECO during 

the stepwise examination of a patient with syncope is ambiguous, particularly, if this 

examination should be performed in all patients that have been diagnosed with syncope 
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that is unexplained even though history, a 12-lead ECG and history, or it should only be 

performed to patients that have a cardiac history [8]. 

Long-Term ECG Monitoring. By using this method, the possibility of finding any 

underlying arrhythmias that have caused syncope at 24-48 hours is small among patients 

that have had sparse episodes. But this method can be useful among patients with 

frequent symptoms in combination with ECG-findings. The probability of getting 

positive outcomes increases with an external event recorder, where registration may last 

up to five days [9]. 

Another alternative in the case of arrhythmia diagnosis among patients with sparse 

symptoms is an implantable loop recorder. It is a small device that is placed 

subcutaneously in the left pectoral region [4]. ILR has a loop memory that is able to 

store electrocardiographic events up to 40 minutes before activation and 1-2 minutes 

after activation. The device has electrodes on the back in order to detect the cardiac 

rhythm of the patient and at the same time it does not need any intra cardiac leads [4].   

Studies have shown that an early detection with an implantable loop recorder can 

improve diagnostics in patients with a suspected cardiogenic syncope. One downside of 

these method is the need of surgery and the high initial cost [10].  

Right now, there are two ILR devices that have been FDA-approved to use in clinic, the 

REVEAL PLUS device and the CONFIRM device. The devices collect the data which 

are after recovered and analyzed from the physician with the help of a program. These 

devices give the opportunity to the patients to send the information directly to the 

physician because the device is provided with a real-time monitoring remote. 

Exercise Test has the highest value in investigating patients who have fainted during or 

just after physical effort. A heart ECO should precede the exercise test. The triggered 

syncope during the test, can be cardiogenic or due to enhanced reflex mediated 

vasodilation. Syncope induced after exercise test can be due to autonomic dysfunction 

or neurogenic mediated mechanisms. The neurogenic mediated mechanisms are benign 

and usually found in younger individuals with a healthy heart. Patients with a sick sinus 

node can be unaffected during an exercise test because they have a compensatory 

sympathetic supplement charge, but they suffer from a symptomatic bradycardia when 

in rest.  
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High-grade AV-blocking during exercise, strongly indicates an arrhythmia-related 

syncope. Exercise test can be an important instrument in investigating a suspected long 

QT-syndrome, where an extension of the QT-time during the test can be diagnostic. 

Electrophysiological examination. A non-invasive electrophysiological examination 

is appropriate in suspected supraventricular arrhythmia or in a bradycardia-induced 

syncope. This is often present in patients with a normal ECG during rest, where fainting 

is preceded by palpitations.  

In invasive examination, it is used an intracardiac stimulation in order to reveal possible 

brady- or tachyarrhythmias, especially when suspicion of ventricular arrhythmias. 

Invasive examination is recommended for patients with a structural heart disease or a 

pathological ECG, but no certain diagnosis has been able to set at the initial examination. 

The purpose is to induce the arrhythmia which is reproducing the symptoms or to detect 

a significant arrhythmia substrate. With the examination it can follow a risk of false 

positive results which may lead to unnecessary treatment with a pacemaker or an 

implantable defibrillator (ICD). 

Neurogenic Syncope  

Tilt table test is indicated at single or repeated episodes of syncope when a neurogenic 

mediated cause is suspected but the diagnosis has not been able to be set directly. The 

purpose with this examination is to reproduce previous symptoms when fainting. The 

syncope during the tilt test can be classified from the underlying mechanism according 

to three different patterns: cardio-inhibitory, vasodepressive and mixed.   

In cardio-inhibitory response, the heart rate is decreasing under 40 beats per minute 

during more than 10 seconds with or without asystole in combination with blood 

pressure drop.   

The vasodepressive response is characterized by blood pressure drop and only a slight 

decrease of the heart rate, about 10 percent.   

In the mixed response, it is seen a combination, initially with blood pressure drop and 

then a moderate decline of the heart rate, but rarely below the 40 beats per minute [11]. 

The Tilt test is performed in a quiet room with low lighting. The tilt board should be 

provided with foot support and it should be flexible for quickly tilt back and forth. The 

blood pressure is being measured continuously. The patient should be fasting two hours 

before the examination. Before the examinations starts the patient should be in 
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horizontal position for at least five minutes. Then the board is leaned to 60-70 degrees, 

and the patient stays in that position for 20-40 minutes. The administration of 

nitroglycerin sublingually can be considered after about 20 minutes. The tilt test is 

associated with only few complications [11]. 

Carotid Sinus massage. The hypersensitivity in carotid sinus is more common in 

individuals over 40 years old, which is why carotid sinus massage should be considered 

as a part of further investigation in elderly patients. This method is performed with the 

patient lying but it can also be performed standing or on the tilt board. During the 

examination the patient should be connected to continuous ECG-registration and blood 

pressure measurement. Before the massage initiates, both the carotids should be 

auscultated in order to exclude murmur.  

First the right carotid is massaged in front of sternocleidomastoid muscle in the height 

of cricoid cartilage for 5-10 seconds. After 1-2 minutes the procedure is repeated on the 

left side. The reaction on the stimulation can either be cardio-inhibitory, with a transient 

asystole, or vasodepressive with a blood pressure drop. By administrating atropine (1 

mg), the examination can be enhanced and the importance of the vasodepressive 

component can be differentiated.  

The outcome of the carotid sinus massage is assessed as positive in a reproducible 

syncope in combination with an asystole > 3 seconds and/or a blood pressure drop > 50 

mmHg. It prevails a certain opposition in performing carotid sinus massage due to the 

fear of neurological complications, which is kindly unusual. In order to minimize the 

risks, this kind of method should not be performed to patients with a history of TIA or 

stroke the past three months.  

  

3.3. Statistical Analysis 

The data had normal distributions and they were presented as mean and with standard 
deviation (SD). Statistics and graphs were calculated using Microsoft®Excel® and 
Word® (version 2016, Microsoft corp®, Sonoma county, California, USA). 
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3.4. Ethics 

This retrospective study which aimed to analyze the impact of continuous ECG-

monitoring had the approval of the head of Department. The review of the patients’ 

records was carried out without obtaining any consent from the patients. A method like 

that can create an ethical consideration regarding the violation of the patients’ integrity 

and autonomy. The relevant clinical data were extracted in order to be analyzed and 

discussed. However, any personal information was decoded, and the results were 

discussed in a group level. This way the risk for the patients to be identified by their 

relatives or by themselves, is low. 

4. RESULTS 

4.1. Clinical Characteristics 

Sixty patients were identified from September 2009 until December 2017, having the 

diagnosis of syncope. Thirty-five patients (58,3%) were male. The patients were 

referred to the Cardiology Department, because of syncope episodes, from different 

places, among which the GP was the most common (n=19). Medicine Clinic, Cardiology 

Department, Neurology department, Outside Örebro Clinics, Emergency Clinic, 

Pediatric Clinic, Surgery Clinic were also different places that patients were remitted 

from. Figure 2 shows in more detail the remittance of the patients.    

 
Figure 2: Diagram that shows the place and the number of patients that were remitted to the Cardiology 

Department. 
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Different number of patients went through different kind of diagnostic tests. Table 1 

shows in more detail those numbers. 

Table 1: The number of the patients that went through different diagnostic tests and their results. 

 Number of patients (n, %) 

ECG 

    Sinus rhythm 

60, 100% 

60, 100% 

Echo 57, 95% 

BSP-ECG Holter, 24-hour 
 
    AV-block  
    SVES and VES 
    PSVT 
    Sinus arrest 
    Atrial Tachycardia 
    Atrial Fibrillation 
 

13, 43% 
 
7, 23,3% 
5, 16,6% 
2, 6,6% 
1, 3,3% 
1, 3,3% 
1, 3,3% 

Tilt-test 
 
   Positive results (vasovagal reaction) 

43, 71,6% 
 
30, 69,7% 
 

ILR 
 
    Positive results (= arrhythmia) 
    Negative results (= no arrhythmia) 
 

17, 28,3% 
 
 6, 35,2% 
11, 64,8% 

 

From those patients who had an Echo, as showed at table 1, the mean left ventricular 

diastolic diameter (LVDD) was 48,25 mm and the mean left atrial size was 20,23 cm2. 

The mean left ventricular ejection fraction was 60%. The standard deviation was 4.77, 

4.25 and 5.35, respectively. The standard Error was 0.63, 0.57 and 0.71 respectively.  

Among the positive results of the ILR, as showed at table 1, the arrhythmias that were 

noted were: atrial fibrillation, VES, sinus arrest, paroxysmal supraventricular 

tachycardia and bradycardia. The negative results depend on the fact that the ECG that 

was saved in the device of those patients didn’t show any arrhythmias or didn’t show 

conclusive results.   
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Two patients received a pacemaker without reveal implantation. One patient received a 

Reveal which was removed after 3 months and a pacemaker was set. 

 

4.2. Documented diagnoses  

Vasovagal syncope was the most common diagnosis among the 60 patients. Thirty-three 

patients were diagnosed with a vasovagal syncope. In fifteen patients a final cause of 

the syncope was not able to be found so they were diagnosed with an unexplained 

syncope. Among the others diagnoses, as showed at figure 3, cardiogenic syncope, 

orthostatic syncope, epilepsy and dizziness were noted.   

 
Figure 3: Shows the final diagnosis that were found and the percentage of the patients that had them. 

5. DISCUSSION 

According to the results presented in this study, it is noticed that most of the patients 

were remitted to the Cardiology Department from external GPs. All the patients of this 

study had had an ECG and 95% of them had had an ECO.  

Among the arrhythmic causes of the syncope that were eventually able to be diagnosed, 

vasovagal syncope was the most common (55%). This is similar to other studies that 

have been made which describe the epidemiology and prognosis of syncope [3] . 

In this present study, only six of the patients who got an ILR showed an arrhythmia 

which help their diagnosis of syncope. But there were 11 patients that even though an 

implantable loop recorder was used, their syncope remained unexplained, and a possible 
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underlying cause was not able to be found. So, this study partly supports the hypothesis 

stating that ‘By using continuous ECG-monitoring it is possible to diagnose patients 

with an unexplained syncope earlier and it is possible to find the underlying cause of 

that’, since it was not possible to diagnose more than half of the patients with 

unexplained syncope by using ILR.  

Most of the patients had normal values at their Echo both at their ejection fraction, left 
atrial size and left ventricular diastolic diameter, according to the normal reference 
values [12]. 

There are more studies that support the results of this study. The ILR is an important 

standard when it comes to the diagnostic examination of syncope, according to the ESC 

2009 guidelines [1]. It plays a significant role in high and moderate risk patients that 

have been through a lot of procedures, both invasive and non-invasive, in order to find 

the underlying cause. Studies have shown that the implantation of a loop recorder, can 

with a high level of assurance, help identify a suspected neurally mediated syncope 

(NMS) [13].  

Several clinical risk stratification algorithms have been developed in order to establish 

the high-risk patients. However, there are some tests which are not done so often, for 

example, cerebral computed tomography, cerebral magnetic resonance imaging, some 

laboratory tests and EEG [14,15]. These tests could be helpful in finding the underlying 

cause of syncope for some patients and they should be used more often in some cases. 

It is important to note that in our study the use of ILR and tilt-test, proved to be very 

helpful at the diagnosis. 

The use of the tilt-test was mostly performed to healthier patients, and the vasovagal 

syncope as an underlying cause was the most likely. In this case it might also have come 

some false negative results which could have affected the final results.    
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5.1. Limitations 

The results of this study might not completely support the hypothesis, but there are some 

facts that need to be considered.  

Firstly, the age of the patients varied. There were both young and old patients. Among 

the elderly the most common causes of syncope are reflex syncope, orthostatic 

hypotension and cardiac arrhythmias. Because different forms can co-exist, the 

diagnosis of syncope can become difficult [16,17]. When following the diagnostic 

evaluation, it might be difficult sometimes to get some aspects of the history that are 

relevant for the patient. Thirty percent of the older patients usually take more than 3 

prescribed medications. Sometimes these can lead to a syncope episode. In order to 

examine the patient, the removal of the medication can be necessary, but that might 

reduce the recurrence of the syncope episodes. This way finding the underlying cause 

of syncope becomes more difficult. The symptoms that suggest a vasovagal syncope are 

usually less persistent among the elderly which leads to the fact that the initial 

examination gives a define diagnosis in a lower proportion than in the young [16]. 

Furthermore, a cognitive impairment is more common among the older patients. In 

result the patient’s memory about the syncope episode is weakened [18].   

Secondly it must be taken under consideration that in this study, the patients that were 

involved were patients that at discharge were classified as syncope. It could be more 

patients that have syncope but in the journals they are classified with another diagnosis. 

There might also exist patients that even though they sought medical attention, they 

never got remitted to the cardiology department of the USÖ hospital. Finally, patients 

that probably have milder or less severe symptoms, they might never seek medical 

attention.  

6. CONCLUSION 

More than half of the patients remained with an unexplained syncope, even though ILR 

was used. But still this method helped the diagnosis of some patients. By following the 

guidelines, the diagnosis and the management of syncope can be improved a lot. The 

continuous ECG-monitoring has become a valuable tool for revealing the underlying 

causes of unexplained syncope.   
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