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SYNCOPE  

ÅThe transient loss of consciousness and 

postural tone with spontaneous recovery 

 

ÅDerived from the Greek word SYNCOPA, 

meaning ñto cut shortò 

 

ÅTransient Loss of Consciousness (TLOC) 



ñfaintingò 

Rembrandt drawing from the book of Ester: 

Queen Ester fainting after news of husbands plot 

ñyvanouissementò  

ñOhnmachtò 

ñsottouò 

ϣтϠϼЛЮϜ  









ñThose who suffer from frequent and 
severe fainting without obvious 
cause often die suddenly.ò 

 
Hippocrates 

Aphorisms 2.41 

 



Potentially lethal conditions that 

may present with syncope: 

1. VT/VF post MI 

2. Heart block 

3. Hypertrophic cardiomyopathy 

4. Dilated cardiomyopathy 

5. Long QT syndrome 

6.  RV dysplasia 

7. Anomalous coronary arteries 

 



Even if the cause is benign, 
recurrent syncope places 
a huge psychologic 
burden on both patients 
and their families. 





16 yr old with  

recurrent neurocardiogenic 

syncope (NCS, NMS)   

had syncope at school 

and fell down 2 flights 

of  concrete stairs 



The majority 

of individuals 

who suffer 

from syncope 

have a 

disturbance  

in the 

Autonomic 

Nervous  

System  



Orthostatic Intolerance: 

 

Provocation of symptoms upon standing 

that are relieved when becoming supine 

Symptoms include exercise intolerance, 

fatigue, lightheadedness, diminished  

concentration, tremulousness, nausea, 

headache, near syncope, and syncope 

Joint Consensus Statement of the American Autonomic Society and 

the American Academy of Neurology 



Grubb & Olshansky, 2005 





The autonomic centers control most of 

the functions considered essential to life 

itself 

1. Heart Rate 

2. Blood Pressure Control 

3. Body Temperature 

4. Bowel Motility 

5. Sweating 

6. Breathing 

7. Genital-urinary function 

 

This system works as a single functional unit, 

 all of the functions are interrelated 



Three principle areas that control autonomic tone 

1. Medulla: nucleus tractus solitaris: gateway to neuro-circulatory control 

2. Pons 

3. Hypothalmus: Mediator of all autonomic tone (anterior hypothalamic nuclei) 



Hypothalamic nuclei: 

urinary bladder contraction, hr, bp, oxytocin, vasopressin, thermoregulation, panting  

 circadian rhythms, thirst, hunger, satiety, neuroendocrine, memory, sweating 



Autonomic Nervous System 









Effects of upright posture 







Once upright you must maintain cerebral blood flow 

otherwise gravity will displace blood downward 

Å Tired  

Å Poor focus, concentration, brain fog 

Å Lightheaded, dizziness 

Å Vision disturbances (black spots, tunnel vision) 

Å Syncope  

 



Nature gives you a backup system called the skeletal 

muscle pump, or the contraction of leg, abdomen 

and arm muscles that compress the venous system 

to help propel blood back to the heart. 

 



ña healthy good set of legs can raise the blood 

pressure by up to 10-15 pointsò  

 

 



ÅFor most of us the skeletal muscle pump is 

back up system. In people with poor 

autonomic tone they unconsciously become 

very dependent on this system.  

ÅIt is not designed to be a full time operating 

system and at times it may fail. 



Continuous  

orthostatic 

stress 

 

60-70 degree 

 

Inhibit skeletal 

muscle pump 





Cardioinhibitory response 





Normal and Abnormal 

Tilt Response  

Patterns 

 

 



Grubb & Olshansky, 2005 



100/70 mm/hg 

70 b/m 

Consistent failure of peripheral venous system to increase resistance in face of  

orthostatic stress results in compensatory tachycardia 



Postural Tachycardia Syndrome (POTS) 

 

Symptoms of orthostatic intolerance 

accompanied by a heart rate increase of  

at least 30 beats/min (or a rate that exceeds 

120 beats/min) that occurs in the first 

10 minutes of upright posture or head up 

tilt occurring in the absence of other  

chronic debilitating disorders 

Joint Consensus Statement of the AAS and AAN 



Venous Pooling in POTS  

Pooling 

Supine Upright 

Normal 



Symptoms in POTS Pts. (%) 

Lightheadedness   85-95 

Dizziness    60-80 

Palpitations   40-55 

Exercise Intolerance  50-85 

Blurred Vision   70 

Chest discomfort   60 

Clamminess   60 

Near Syncope    50 

Anxiety     50 

Flushing    50 

Syncope    40-45 

Fatigue    45-75 

Headache    50 

Dyspnea    40 

 



 

Patients with classic neurocardiogenic 

syncope have intermittent symptoms and 

episodes of syncope that are generally separated 

by long periods of time.  

 

Patients with POTS have near constant 

symptoms of orthostatic intolerance. 

As in heart failure, it is as if  

patients are ñrunning in placeò all the time. 

 

However both syndromes may look similar. 



There are many different mechanisms that 

may result in POTS 

ÅThus POTS is a heterogenous disorder 

 

ïDevelopmental  

ïAutoimmune 

ïGenetic 

ïChronic Hypovolemia 

ïSecondary Causes 

 

 

 



Figure I :  Subtype s of Postural Tachyca rdia Synd rome

       

POTS = Postural Tachycardia Syndrome

JHS = Joint Hypermobility Syndrome

secondary

JHS

POTS

primary

partial

dysautonomic

hyperadrenergic diabetes

other

post

viral

developmental paraneoplastic

other



Secondary Causes of POTS 

ÅSecondary to other causes. A state of peripheral autonomic 
deinnervation or vascular unresponsiveness 
ïDiabetic 

ïConnective Tissue Disease 

ïAmyloidosis, Sarcoidosis 

ïChemotherapy medications 

ïHeavy metal poisoning 

ïAlcoholism 

ïParaneoplastic syndromes 

ÅJoint hypermobility syndrome (JHM)  

    (Grubb, BP. 2008. Circulation (117) 2814-2817.)  
     



POTS 

The Vanderbilt group has isolated a 

gene defect in a hereditary form of 

POTS affecting a norepinephrine 

transporter substance. 

 

     -NEJM 2000 



Primary Postural Tachycardia: 

Hyperadrenergic 

ÅUpright hypertension 

ÅHigh serum upright norepinephrine > 600pg/ml 

ÅTremor 

ÅPanic attacks, anxiety 

ÅSevere migraines 

ÅDiarrhea 

ÅHyperhydrosis, clamminess 

ÅExcessive isoproterenol response to tilt 



 

Hyperadrenergic POTS: Making the diagnosis 

Norepinephrine > 600pg/ml 

 ÅOrder lying and standing catecholamine levels 

ïLie 30 minutes then draw serum catecholamines 

ïNorepinephrine, epinephrine, dopamine 

ïWalk /upright 30 minutes redraw 

ÅConsider secondary causes 

ïAdrenal tumors (pheocromocytoma) 

ÅSerum metanephrines  

ÅPossible MIBG scan of adrenals  

ïRenal artery stenosis 

ÅRenal artery duplex scan 

ïHyperthyroidism 

ÅTSH, Free T3, T4 

 

 

 



POTS 

In every study a large number of 

patients reports onset of symptoms 

after a febrile (viral) illness, 

suggesting an immune-mediated 

pathogenesis 



Recent Studies at the Mayo Clinic have 

demonstrated antibodies that bind to or block 

acetylcholine receptors in apparent autoimmune 

dysautonomias 

NEJM 2000-343-897-55 



Other reported cases of POTS 
Lightning Injury  

Electrical Injury 

Pregnancy 

Postpartum 

Multiple Sclerosis 

Traumatic Brain Injury 

Lyme Disease  
   (Kanjwal, Karabin, Kanjwal, Grubb, 2007, 2009, 2010, 

2011)  

Post Ablation AVNRT  

Concurrent with Neurocardiogenic Syncope 
   (Kanjwal, Sheikh, Karabin, Kanjwal, Grubb 2010, 2011) 

Mitochondrial Cytopathy 
   (Kanjwal Karabin, Kanjwal, Saeed, Grubb 2010) 





Pure Autonomic Failure 

ÅFirst reported by Bradbury & Eggleston 1925 

 

ÅUsual onset between 50 and 70 years of age 

 

Å2:1 male to female ratio 

 

ÅSlow insidious onset, symptoms develop over years 

 

ÅWhile functionally disabling it rarely leads to death 

 



Pure Autonomic Failure 

A generalized state of autonomic failure associated with: 

 

1. orthostatic hypotension/ supine hypertension 

2. bladder disturbances (neurogenic bladder) 

3. bowel disturbances (constipation, bloating) 

4. sudomotor impairment 

5.  thermoregulatory impairment 

6.  sexual dysfunction (impotence, anorgasmia) 

7.  lack of Somatic Nerve Involvement  



Pure Autonomic Failure 

OH usually the most debilitating symptom 

 

Pts complain of : 

vague orthostatic weakness 

Dizziness 

Presyncope 

Syncope 
1. Mornings 

2. After meals 

3. after exercise 

4. hot baths 

5. hot weather 



Pure Autonomic Failure 

As opposed to NCS pts do not have a prodrome of 

nausea, vomiting, diaphoresis or pallor associated  

with syncope. 

Many will report syncope as a ñdrop attackò 

Other complaints include: 

             1. weakness 

             2. fatigue 

             3. gait disturbance 

             4. neck pain (coat hanger headache) 

             5. visual blurring 

 

Supine hypertension is common 



Multiple System Atrophy 

Autonomic Failure associated with somatic nerve deficits 

First described by Shy and Drager in 1960 

Men are effected twice as frequently as women 

Syncope and near syncope are what usually prompt 

patients to seek medical attention 



The brain scan of a 61 year old man with MSA. Initially 

seen for syncope, fatigue and weakness. The scan was 

done 3 years after onset of symptoms, at which time he had 

severe cerebellar symptoms. 



Multiple System Atrophy 

As opposed to PAF there is significant CNS involvement 

There are three major subgroups according to the 

somatic nerve system involved: 

 

1. Parkinsonian 

 

2. Cerebellar 

 

3. Mixed  



Multiple System Atrophy 

As opposed to PAF , MSA demonstrates relentless 

progression 

 

The majority of pts die within 5 years of onset 

(although rare cases have lived up to 20 yrs) 

 

Aspiration, apnea and respiratory failure are the main 

causes of death 



Parkinsonôs Disease 

An idiopathic neurodegenerative disorder with loss 

of dopamine cells 

 

Effects 1% of the population over age 65 yrs 

 

Causes tremor, bradykinesia, rigidity and loss of reflexes) 



Parkinsonôs Disease 

OH can be seen in 30 % of pts with PD 

 

Most of the dopaminergic drugs used to treat PD may 

cause OH 

 

It is now felt that PD itself may cause OH as well as  

other symptoms of autonomic failure 



Golsdstein et al at the NIH have used I-metaiobezylguanidine 

(I-MIBG) with PET scanning to differentiate different 

forms of autonomic failure 

 

The tracer is taken up by the presynaptic vesicles in  

sympathetic nerve terminals. The heart is used as a ñtargetò 

because of the density of receptors there 



Goldstein et al: NEJM 

 

 

MSA:  Intact cardiac sympathetic innervation 

            ñ a preganglionic lesionò 

 

PAF & PD: No detectable tracer in LV myocardium 

                    ie: depleted presynaptic norepinephrine stores 

                    ñ a postganglionic lesionò 

First definitive evidence that PD is a systemic disease 



Acute Autonomic Failure 

Many pts develop complete chronotrophic incompetence 

with fixed heart rates of 45 to 55 beats/min 

 

Some pts develop agonizing neuropathic pain 



Acute Autonomic Failure 
Å  90% of cases have onset after viral illness, suggesting a 

   immune mediated process 

Å   Widespread and severe sympathetic and parasympathetic failure 

   relative or total sparing of somatic nerve fibers 

Å   Usually in relatively young patients who were previously 

    healthy 

Å  Verino et al have reported AAF pts have high serum levels of 

   ganglionic acetylcholine receptor (ACLR) autoantibodies 



Secondary Autonomic Failure 

1.Paraneoplastic; often associated with adenocarcinomas 

   also due to autoantibody production (ANNA-1) 

2. Diabetes 

3. Amyloidosis 

4. Sarcoidosis 

5. Enzyme deficiency syndromes 

6. AIDS 

7. Multiple Sclerosis 

8. ALS 

9. Mitochondrial Cytopathies 



Reflex/NCS

Syncope 

Pure 

Autonomic 

Failure 

Multiple 

System 

Atrophy 

Postural 

Orthostatic 

Tachycardia 

Syndrome 

     Disorders of the Autonomic Nervous System 



TREATMENT OPTIONS 

Fixing Ourselves 



Before embarking on Medical 

Therapy one must: 

1. Avoid predisposing conditions or 

medications 

2. Have adequate fluid & salt intake 

3. Reconditioning and lower extremity 

strength building 

       a. aerobic training 30 min. 3/week 

       b. resistance training 



Non-Pharmacotherapy 

1. Diet 

2. Exercise 

3. Counterpressure maneuvers 

4. Support Hose 

5. Tilt/resistance training 

6. Biofeedback 



Pharmacotherapy is employed to 

make the patient feel well enough 

so that they can begin a reconditioning 

program 



Pharmacotherapy 

1. Fludrocortisone / DDAVP 

2. Methylphenidate 

3. Midodrine 

4. Beta blockers 

5. SSRIs 

6. Clonidine 

7. Erythropoietin 

8. Yohimbine 

9. Pyridostigmine 

10. Norepinephrine reuptake inhibitors 

11. Octreotide 

12. LDOPS 

13. Modafinil  

 


