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SYNCOPE 
Aba Osseo-Asare, MD 

Week 8 
 

Educational Objectives: 
 

1. Describe the differential diagnosis of syncope 
2. Recognize the features of syncope that require further cardiac investigations 
3. Develop a diagnostic algorithm to work-up patients presenting with syncope 

 
 

CASE ONE: 

 
Ms. SN is brought to your office by her friend who is worried that the patient “passed out” 
yesterday. Ms. SN is a 41-year-old lady with a history of seasonal allergies, depression, and 
asthma. She is embarrassed that her friend brought her to the doctor’s office. Ms. SN tells 
you that she was having a latte with her friend yesterday at a local coffee shop. She had been 
feeling fine all day, but as they rose to leave the coffee shop, everything “went blank” and 
she fell to the floor. She “came to” a few seconds later. Nothing unusual preceded the event. 
Her friend witnessed the whole event and says that there were no abnormal movements 
during the episode. Ms. SN recalls something similar happening to her a few years ago at a 
comedy show, but she brushed it off and never sought medical care. 
 

 
Questions: 
 

1. How prevalent is syncope in the United States? Describe the cost burden of syncope 
to the healthcare system. 
One percent to 1.5% of all emergency department visits are related to syncope. There are 
approximately 250,000 hospital visits for syncope each year. The cost burden to the 
healthcare system is significant, with the median cost for a syncope-related hospital stay 
totaling $8,500 (Runser, 2017). 
 

2. Define syncope. Does this patient present with syncope? What is your differential 
diagnosis for her presentation?  
In the executive summary of the evaluation and management of patients with syncope, the 
American College of Cardiology/American Heart Association Task Force defines syncope 
as, “a symptom that presents with an abrupt, transient, complete loss of consciousness, 
associated with inability to maintain postural tone, with rapid and spontaneous recovery. 
The presumed mechanism is cerebral hypoperfusion” (Shen, 2017). It is very important to 
distinguish syncope from seizure. While the differentiation can be difficult, the latter tends 
to be associated with a longer duration of loss of consciousness (>5 minutes), 
disorientation after the episode, a delayed return to consciousness, and rhythmic 
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movements. This patient’s presentation is consistent with syncope and does not have 
features suggestive of seizure. 
 
Syncope can be divided into three categories: neurally-mediated syncope, orthostatic 
syncope, and cardiac syncope.  
 

• Neurally-mediated syncope is the most prevalent type of syncope, accounting for 
45% of all cases (Runser, 2017). This category includes vasovagal syncope, 
situational syncope, and carotid sinus syndrome. Carotid sinus syndrome is more 
common in older adults. It is characterized by carotid sinus hypersensitivity, which 
is defined by a pause in heart beat ≥3 seconds and/or a decrease of systolic 
pressure ≥50 mmHg when stimulating the carotid sinus (Shen, 2017). It should be 
considered in patients who give a history of symptoms that present while turning 
the head or shaving. Situational syncope occurs after an inciting event, such as 
coughing, micturition, laughing, or defecation. While the physiologic pathway of 
vasovagal syncope is incompletely understood, it is known to be triggered by heat, 
fear, pain, or stress. Patients with vasovagal syncope often have a clear prodrome 
that includes symptoms such as diaphoresis, lightheadedness, dizziness, and/or 
nausea. 
 

• Orthostatic syncope can be associated with volume depletion, medications that 
affect vascular tone and heart rate (e.g., diuretics, antidepressants, antianginal 
agents), primary autonomic dysfunction (e.g., as caused by a neurologic condition 
affecting the autonomic nervous system, such as multiple sclerosis, Parkinson’s 
disease), or secondary autonomic dysfunction caused by systemic disorder (e.g., 
diabetes mellitus, amyloidosis). Patients will often report symptoms provoked by 
positional changes, such as sitting to standing. Some patients with orthostatic 
syncope will experience a brief prodrome characterized by features such as 
lightheadedness and visual changes. 

 
• Cardiac syncope is most commonly secondary to arrhythmias but can also be due 

to structural heart disease. Arrhythmias generally present as an abrupt onset with 
no provoking factors. Some patients with arrhythmias experience palpitations that 
precede the syncopal event. Structural heart diseases associated with syncope 
include myocardial infarction, hypertrophic cardiomyopathy, arrhythmogenic right 
ventricular hypertrophy, valvular disease, and infiltrative conditions (e.g., 
amyloidosis, hemochromatosis, sarcoidosis). Other rare but serious causes of 
cardiac syncope include saddle pulmonary embolism, pulmonary hypertension, 
aortic dissection, and cardiac tamponade.  

 
In addition to the above, it is important to assess for psychogenic pseudo-syncope, 
particularly in patients with a known history of mental health disorders. 
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3. How does the history help narrow your differential for syncope? At this point, what 
do you think is the most likely etiology of Ms. SN’s symptoms? What other 
information would you like to have to help clarify the diagnosis? 
A key feature of Ms. SN’s history is that her symptoms occurred while moving from a 
sitting to standing position. The positional aspect of her story should raise concern for 
orthostatic syncope. She has no known history of medical conditions that would 
predispose her to autonomic dysfunction. Obtaining a thorough medication list will be an 
important next step to look for common offenders of drug-induced orthostatic 
hypotension. 
 
While neurally-mediated causes can be considered, Ms. SN gives no history of a prodrome 
that would point to vasovagal syncope. Situational syncope may have been responsible 
from her previous episode of passing out while at a comedy show (e.g., from laughter), but 
does not fit with her current clinical picture as there are no apparent triggers. Carotid sinus 
syncope is unlikely considering the patient’s relatively young age and no history of neck 
position changes. 
 
Cardiac syncope would be the most worrisome category to consider. We need to know 
more information to decide her level of risk. Personal history of cardiac symptoms, family 
history of cardiovascular disease (especially sudden cardiac death, arrhythmias, early heart 
disease, or structural heart disease), and the presence of exertional symptoms should all be 
thoroughly investigated.  

 
Psychological causes of syncope must also be considered, though generally considered a 
diagnosis of exclusion. Ms. SN reports a history of depression. It would be appropriate to 
learn more about her mental health history and trauma history, as there is a known 
association with physical and/or sexual trauma. Patients with psychogenic syncope do not 
experience true loss of consciousness. Also, patients with psychogenic syncope typically 
have multiple presentations to care and seek out several different providers. They have 
often undergone an extensive diagnostic work-up. The fact that Ms. SN did not want to 
come to the clinic and has not had any previous syncope work-up that you know of would 
point away from psychogenic syncope.  
 
A thorough physical examination must be performed, with special attention paid to blood 
pressure, heart rate, orthostatic vitals, cardiac exam including auscultation for carotid 
bruits, lung exam, and neurologic exam.  
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CASE ONE CONTINUED: 

 
Upon further history, Ms. SN tells you that she runs two miles several times a week without 
experiencing any symptoms. No one in her family has ever had any heart problems. She uses 
fluticasone for her seasonal allergies and an albuterol inhaler twice a month for her asthma. 
She was formerly maintained on escitalopram alone for her depression, but her psychiatrist 
started a low dose of amitriptyline last week to help optimize her mood. Her depression has 
been classified as moderate. She has no history of self-harm attempts and has never had any 
hospital visits for her depression. Her vitals reveal a blood pressure of 124/72 and a heart 
rate of 90 lying down. Upon standing, blood pressure is 102/68 with a heart rate of 98.  On 
exam, she appears comfortable with an appropriate affect. Heart, lung, and neurologic 
examination are unremarkable. An EKG and basic labs are within normal limits.  Her 
friend wants to know if Ms. SN should be admitted to the hospital, but Ms. SN is very eager 
to leave your office. 
 

 
4. In general, which features of syncope are more suggestive of a cardiac etiology? Does 

Ms. SN have any of these features? 
TABLE 4 from the ACC/AHA/HRS Guideline on the Evaluation and Management of 
Patients with Syncope can help you differentiate cardiac causes from noncardiac causes of 
syncope (Shen, 2017).  
 
While Ms. SN has not had many episodes of syncope, the other components of her history 
are reassuring. She is a young woman without known cardiac disease who did not 
experience symptoms with exertion, has no family cardiac history, and had an 
unremarkable cardiac exam. Neither her current nor previous episode of syncope point 
towards a cardiac diagnosis. Now that you have the additional history of her recently 
starting a tricyclic antidepressant, it is reasonable to consider that her medications in 
combination with the diuretic effect of coffee predisposed her to her current episode of 
orthostatic syncope. Her previous episode of “passing out” at a comedy show may have 
been situational syncope in the setting of laughter.  
 

5. What decision aides can you use to help you determine if Ms. SN is in danger of a 
serious adverse event, and may benefit from being admitted to the hospital? 
There are several validated risk scores that have been used to predict serious cardiac 
events and mortality in patients presenting with syncope to the emergency department 
which may still be helpful in our thinking in the ambulatory setting. The San Francisco 
Syncope Rule, developed in 2004, was the first tool to evaluate for short-term events 
following presentation with syncope or near-syncope. It is the most studied decision tool 
on this topic to date. The tool evaluates the seven-day risk of acute myocardial infarction, 
pulmonary embolism, cerebrovascular accident, arrhythmias, subarachnoid hemorrhage, 
return Emergency Department visit, and readmission based on a study of nearly 700 
Emergency Department patients. Predictor variables are a history of congestive heart 
failure, hematocrit <30%, EKG abnormality, shortness of breath symptoms, or systolic 
blood pressure less than 90 mmHg. The presence of one or more of these risk factors 
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places a patient with syncope with a high-risk of an adverse event. Ms. SN’s score on the 
San Francisco Syncope Rule is zero, placing her at low risk of a serious cardiac event. 
Other validated risk scores include the Boston Syncope Rule, the EGSYS Score, the 
OESIL Risk Score, and the ROSE study. Recently, the Canadian Syncope Risk Rule was 
derived in 2016 based on the largest prospective study on the subject thus far, with over 
4,000 Emergency Department patients with syncope studied. Validation for this risk 
stratification tool is pending. More information about syncope decision rules can be found 
at: https://www.aafp.org/afp/2017/0301/p303.pdf . 
 
Based on the clinical history pointing to orthostatic syncope, the lack of features 
suggesting cardiac causes, and the low-risk score on risk stratification tools, it would be 
appropriate to send Ms. SN home with education on proper hydration. There is no need to 
send her to the Emergency Department. It would be reasonable to hold her amitriptyline 
and arrange for her to see an outpatient provider promptly to monitor vital signs and 
discuss her medication list. 
 
 

CASE TWO: 

 
Mr. AZ schedules an urgent care visit. He is a 47-year-old man with obesity, tobacco 
dependence, and high blood pressure. He tells you that he fainted twice in the last week 
while doing chores. There were no warning signs, but he did feel his heart “skipping a beat” 
right before the second episode. He’s worried because a few of his family members 
“dropped dead for no reason” before the age of 50. He hasn’t seen a doctor in almost 10 
years and takes no medications. He works as a cashier in a local department store. His vital 
signs reveal a blood pressure of 158/94 but are otherwise within normal limits. Orthostatic 
vital signs are negative. A comprehensive physical exam reveals no abnormalities. His EKG 
is significant for a prolonged S wave upstroke and inverted T waves in V1-V3. 
 

 
6. Are there any tests that should be ordered on all patients with syncope? What is an 

appropriate diagnostic algorithm for patients presenting with syncope? What further 
work-up is indicated for Mr. AZ? 
Regardless of suspected etiology, all patients with syncope should have orthostatic vital 
signs and an EKG checked at a minimum, according to guidelines from the American 
College of Emergency Physicians, Canadian Cardiovascular Society, and European 
Society of Cardiology. Laboratory studies are rarely helpful. Management from that point 
on is dependent upon history, physical, and initial data which will point you in one of 
three directions: cardiac, neurally-mediated, or orthostatic work-up. 
 
Cardiac work-up 
Mr. AZ’s presentation is highly concerning for a cardiac etiology of syncope considering 
the lack of prodrome, associated palpitations, and exertional quality. His baseline cardiac 
risk factors (male gender, hypertension, obesity, tobacco dependence) and family history 
of sudden death are also alarming. Finally, his EKG is abnormal and should raise concern 

https://www.aafp.org/afp/2017/0301/p303.pdf
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for structural heart disease. Mr. AZ’s score on the San Francisco Syncope Rule does not 
place him in the low-risk stratification based on his EKG abnormalities.  
 
Patients like Mr. AZ, who are suspected to have cardiac syncope and are high-risk based 
on clinical decision aids, should undergo prompt inpatient work-up. Continuous telemetry 
monitoring is a standard component of inpatient work-up, as it can help to correlate 
symptoms with electrocardiographic changes. Patients with suspected structural heart 
disease should get a transthoracic echocardiogram. Exercise stress testing is indicated for 
those with anginal features. If these measures are unrevealing, patients should have a 
device placed for more extensive arrhythmia evaluation. Devices for arrhythmia 
monitoring should be chosen based on the patient’s frequency of symptoms. Holter 
monitors generally monitor patients for up to 72 hours, while external loop recorders 
monitor patients for up to six weeks. The most high-yield cardiac diagnostic devices are 
implantable loop recorders, which monitor patients for up to three years. As many as half 
of all patients presenting with syncope with no evidence of structural heart disease will be 
found to have an arrhythmia after an implantable loop recorder is placed (Runser, 2017). 
Patients who have a presentation consistent with cardiac syncope but are low-risk for 
serious events and mortality, can undergo arrhythmia monitoring in the outpatient setting. 
 
Neurally-mediated syncope work-up 
Patients with features suggestive of carotid sinus syndrome, such as older age and 
provocation with head-turning, should undergo carotid sinus massage, which can be safely 
performed in the office. The test is performed by massaging the right carotid sinus for five 
to 10 seconds consecutively while the patient lies supine. The right carotid sinus is chosen 
because that is the side more commonly associated with a positive result. Carotid sinus 
hypersensitivity is defined by an asystolic or ventricular pause of ≥ 3 seconds or a drop in 
blood pressure ≥ 50 mmHg during the maneuver. If a positive test result correlates with 
the patient’s symptoms, they are diagnosed with carotid sinus syndrome. Importantly, this 
maneuver should be avoided in patients with recent cerebrovascular dysfunction or with 
carotid bruits. 
 
In patients for whom there is an intermediate pre-test probability of vasovagal syncope, 
head-up tilt testing can be a valuable part of the diagnostic work-up. Tilt testing provokes 
hypotension and bradycardia in patients with vasovagal syncope. Provocative agents such 
as isoproterenol or nitroglycerin are commonly used. Sensitivity for tilt testing ranges 
between 60-70%, while specificity is greater than 85% 
 
Situational syncope should be confirmed via history and does not warrant further work-up 
unless there are associated alarm features. 
 
Orthostatic syncope work-up 
Confirming the diagnosis for orthostatic hypotension is generally straightforward. If there 
is a clear precipitating agent (inadequate hydration, medication, etc.), such factors should 
be reversed. Patients should also be educated about behavioral modifications, such as 
rising from a seated position slowly or wearing compression stockings. Pharmacotherapy 
to stabilize blood pressure, including midodrine and fludrocortisone, can be considered for 
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patients who continue to have symptoms of orthostasis despite behavioral modification 
and risk factor optimization. 
 
 

CASE TWO CONTINUED: 

 
You send Mr. AZ to the hospital given his concerning EKG findings and a history 
suggestive of cardiac syncope. He is evaluated by cardiology. A transthoracic 
echocardiogram reveals an enlarged right ventricular outflow tract and reduced right 
ventricular systolic function. A cardiac MRI is obtained, confirming a depressed right 
ventricular fraction of 27% and revealing regional right ventricular wall motion 
abnormalities. 
 

 
7. What is Mr. AZ’s diagnosis? What is the prognosis for patients with his condition? 

Mr. AZ’s presentation and test results are consistent with a diagnosis of arrhythmogenic 
right ventricular cardiomyopathy (ARVC). ARVC is a genetic disease that causes 
fibrofatty replacement of the right ventricular myocardium. The 2010 Revised Task Force 
criteria for diagnosis require that patients meet a combination of major and/or minor 
criteria based on imaging findings, EKG changes, myocyte characteristics, presence of 
arrhythmias, and family history. 
 
Mr. AZ’s presentation has several features consistent with ARVC. According to one 
cohort study, 26% of patients with ARVC present with syncope as the initial presentation 
(Malal, 2005). A prolonged S wave upstroke is a minor diagnostic criterion. While 
inverted T waves can be found in many cardiac conditions, inverted T waves in the 
precordial leads are part of the task force criteria for ARVC. 
 
One large cohort study found that 23% of patients with arrhythmogenic right ventricular 
cardiomyopathy presented with sudden cardiac death (Malal, 2005). Considering the 
natural history of the disease, all patients who fulfill diagnostic criteria for ARVC should 
undergo genetic testing and have family members tested. Fortunately, patients who are 
diagnosed and treated with an implantable cardioverter defibrillator have low mortality 
rates. 

  



Syncope. Office-based Medicine Curriculum, Tenth Edition, Volume 2, 2019 

Primary References: 
 

1. Runser L, et al. Syncope: evaluation and differential diagnosis. Am Fam Physician. 
2017; 95(5):303-312. https://www.aafp.org/afp/2017/0301/p303.pdf 

2. Shen W, et al. 2017 ACC/AHA/HRS guideline for the evaluation and management of 
patients with syncope: Executive Summary: A Report of the American College of 
Cardiology/American Heart Association Task Force on Clinical Practice Guidelines 
and the Heart Rhythm Society. Circulation. 2017;136:e67-e78 ONLY. 
https://www.ahajournals.org/doi/pdf/10.1161/CIR.0000000000000499 
 
 

Additional References: 
 

1. Kapoor W. Syncope. New England Journal of Medicine. 2000;343:1856-62. 
https://www.nejm.org/doi/full/10.1056/NEJM200012213432507 

2. Kapoor W. Current evaluation and management of syncope. Circulation. 2002;1606-9. 
https://www.ahajournals.org/doi/pdf/10.1161/01.CIR.0000031168.96232.BA  

3. Marcus F, et al. Diagnosis of arrhythmogenic right ventricular 
cardiomyopathy/dysplasia (ARVC/D). Circulation. 2010;121(13):1533-41. 
https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.108.840827  

4. Dalal D, et al. Arrhythmogenic right ventricular cardiomyopathy: A United States 
experience. Circulation. 2005;112(25):3823-32. 
https://www.ahajournals.org/doi/pdf/10.1161/CIRCULATIONAHA.105.542266  

 
 
 
 
 

 
Aba Osseo-Asare received her M.D. degree from the University of Rochester School of 
Medicine. She completed her residency training at the Yale Primary Care Internal Medicine 
Residency Program, where she served as chief resident and then joined the faculty. Her 
scholarly interests include physician workforce diversity and health disparities, specifically 
related to the intersection of race and medicine. 
 

  

https://www.aafp.org/afp/2017/0301/p303.pdf
https://www.nejm.org/doi/full/10.1056/NEJM200012213432507
https://www.ahajournals.org/doi/pdf/10.1161/01.CIR.0000031168.96232.BA
https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.108.840827
https://www.ahajournals.org/doi/pdf/10.1161/CIRCULATIONAHA.105.542266


Syncope. Office-based Medicine Curriculum, Tenth Edition, Volume 2, 2019 

CME Questions: 
 

1. Which feature is not associated with cardiac syncope? 
 

a. Lack of prodrome 
b. Age > 60 years 
c. Male sex 
d. Frequent prior episodes of syncope 
e. Syncope in the supine position 

 
 

2. Which of the following medications are potential causes of orthostatic syncope? 
 

a. Chlorthalidone, trazodone, levodopa, and amiodarone 
b. Chlorthalidone alone 
c. Amiodarone and trazodone 
d. Chlorthalidone, isosorbide mononitrate, and amiodarone 
e. Chlorthalidone, trazodone, amiodarone, isosorbide mononitrate, and levodopa 

 
 

3. Multiple guideline committees recommend which test(s) for the initial work-up of 
syncope, regardless of suspected etiology? 
 

a. EKG alone 
b. Holter monitor 
c. EKG and orthostatic vital signs 
d. EKG and telemetry monitoring 
e. Head CT and carotid ultrasound 

 
 
 
Answers: 
 

1. d    A low number of prior episodes of syncope is more suggestive of a cardiac etiology  
2. e     All of these medications are known to cause orthostatic hypotension 
3. c    All patients with syncope should have orthostatic vital signs checked and an EKG 

performed. While EKG is usually low-yield, the presence of a conduction abnormality 
is important for risk stratification. 


