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Nonsustained Ventricular Tachycardia (NSVT)

Definition:

NSVT is defined as 3 (sometimes 5) or more consecutive beats 
arising below the atrioventricular node with an RR interval of 
600 - 500ms (100-120 beats/min) and lasting <30 sec



Non-sustained Ventricular Tachycardia (NSVT): 
Initial Evaluation

• Substrate 

• Symptoms 

• Morphology (monomorphic, polymorphic or 
pleomorphic VT)

• Site of origin 

• Further evaluation 

• Risk stratification 

• Treatment 



Substrate

• Asymptomatic 

• Coronary Artery Disease

• Dilated (non-ischemic) 
Cardiomyopathy

• Hypertrophic 
Cardiomyopathy 

• Athlete’s Heart

• No detectable substrate 
(Idiopathic VAs) 

• RBBB morphology, superior axis 



Ventricular Arrhythmias in Exercise Stress Test



Ventricular Ectopy as a risk factor 

Jouven et al. NEJM 2000;343:826-33

• 6101 asymptomatic men (42 to 53 
years of age) who were free of 
clinically detectable cardiovascular 
disease underwent a standardized 
graded exercise test between 1967 
and 1972.

• 23 years follow-up

• 271 subjects with a positive exercise 
test for ischemia → 3% had frequent 
PVCs during exercise.

• 138 subjects with frequent PVCs 
during exercise → only 6% had an 
exercise test that was positive for 
ischemia

138
271



Ventricular Ectopy in Exercise Stress Test

Frequent ventricular ectopy during recovery after exercise is a better predictor of an increased

risk of death than ventricular ectopy occurring only during exercise.

Frolkis et al. NEJM 2003;348:781-90



• 2,099 subjects (mean age: 52 years; 52.2% 

male)  underwent a mean of 2.7 tests
• 79 (3.7%) developed NSVT during at least 

1 exercise test
• Mean follow-up of 13.5 ±7.7 years

Marine et al. JACC 2013;62:595–600



NSVT in Acute MI



Echt et al NEJM 1991;324:781-8

CAST



NSVT in the setting of acute non-STEMI
MERLIN – TIMI 36 trial:
• A total of 6560 pts (6345 patients in NSVT sub-analysis) 1,2

• Ranolazine vs pacebo in acute non-STEMI pts (Ranolazine reduced 
recurrent ischemia but not major cardiovascular events) 1

1 Morrow et al JAMA. 2007;297:1775-1783
2 Scirica et al. Circulation 2010;122:455-462

VT occurring within the first 48 hours after 

admission was not associated with SCD 2

Patients with VT lasting 4-7 beats were at increased risk of SCD 

compared with patients with triplets only (HRadj, 2.13; 95% CI, 1.30 to 3.57;

P=0.003), but there was no difference in risk compared with patients with 

VT lasting ≥8 beats (HRadj, 0.83; 95% CI, 0.45 to 1.56; P=0.59) 2



Harkness et al. Am J Cardiol 2011;108:1373–1381

The presence of 

myocardial ischemia or VT 

alone, and particularly in 

combination, was 

independently associated 

with poor cardiovascular 

outcomes and thus 

provides incremental 

improvement in early risk 

stratification

NSVT in the setting of acute non-STEMI



• 196 pts with previous  (≥3 weeks before entry) 
MI

• LVEF≤ 35%
• Unsustained VT (a run of 3 to 30 ventricular 

ectopic beats at a rate >120 bpm)
• Inducible, nonsuppressible ventricular 

tachyarrhythmia on electrophysiologic study

• Randomized to receive an ICD (n=95) or 
conventional medical therapy (n=101)

54% reduction in 

mortality rate

Moss et al NEJM 1996;335:1933-40

Number needed to treat (NNT)=5

NSVT in patients with Ischemic Cardiomyopathy (MADIT I): 
The ultimate tool for risk stratification in primary prevention



• Five-year NNT values to prevent 1 major cardiovascular event in comparable 
primary prevention populations for statin therapy, antihypertensive therapy, 
and aspirin

NSVT in patients with Ischemic Cardiomyopathy (MADIT I): 
The ultimate tool for risk stratification in primary prevention
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Ridker P. Circ Cardiovasc Qual Outcomes 2009;2:279-285

Number Needed to Treat (NNT) of different  

cardiovascular therapies in primary prevention 



MUSTT: Study Design 

Enrollment: 2,202 Patients 
Ischemic Cardiomyopaty, LVEF≤40%, 

asymptomatic NSVT (lasting for three or 

more beats)

Inducible Sustained VT

767 (35%)

Randomized 

704 (92%)

Non-randomized 

63 (8%)

Standard Therapy 

353

EP-Guided Therapy 

351

Buxton et al. NEJM 1999;341:1882-90



Buxton et al. NEJM 1999;341:1882-90

MUSTT: Arrhythmic and Overall Mortality

Arrhythmic Mortality Overall Mortality

ICD

ICD



The presence of NSVT correlates with total mortality, with a persistent increased risk 

of 1.63 after adjustment with other variables.

total mortality
progressive heart 

failure death
sudden death

Doval et al. Circulation 1996;94:3198-3203 



Strickberger et al. JACC 2003;41:1707–12



Grimm et al. Circulation. 2003;108:2883-2891



• 319 DCM patients were evaluated after adequate stabilization on optimal ACE 
inhibitor (88%) and beta-blocker (82%) therapy.

• 96 months follow-up
• Tested if NSVT is a prognostic factor for major arrhythmic events (unexpected 

SD, Sustain VT, VF, and appropriate ICD interventions)

• A significant reduction in NSVT incidence after optimization of medical 
treatment was evident.

• In patients with LVEF≤ 35%, event rate was similar regardless of NSVT (3.6 and 
4.1 patient-years, respectively, in those with and without NSVT, P = NS), while 
in patients with LVEF > 0.35, event rate (3.1 per 100 patient-years vs 0.9 per 
100 patient-years, P = 0.003) was significantly higher when NSVT were present.

Zecchin et al. PACE 2008;31:290-9

Are NSVTs predictive of major arrhythmias in patients 
with DCM on optimal medical treatment?

LVEF > 0.35LVEF ≤ 0.35



• 53 year-old man 
• Symptomatic 2nd degree AV block
• LVEF:55% (no apparent structural heart disease)
• DDDR PM impalantation 2012



• NSVT in routine PM interrogation 
• Coro: (-) 
• 3 years later → 

• CHF, LVEDD: 62mm, LVEF: 30%

VDD pacing, 

frequent  PVCs



• CRT-D implantation

• Medical treatment 
optimization



Hypertrophic Cardiomyopathy and NSVT

Spirito et al. Circulation 1994;90:2743-2747



• NSVT is associated with a 
substantial increase in sudden 
death risk in young patients with 
HCM. A relation between the 
frequency, duration, and rate of 
NSVT episodes could not be 
demonstrated.

Monserrat et al. JACC 2003;42:873–9



• 217 consecutive HCM patients→ 136 (63%) 
fibrosis; 81 no-fibrosis (37%)

• Prospective study; FU 3.1+/- 1.7 y

• Primary end point: CV death, unplanned 
cardiovascular admission & Arrhythmic Events 
(sustained VT or VF, or appropriate ICD shock)

• NSVT remained an independent predictor of 
arrhythmic end points, but the extent of fibrosis 
did not

O’Hanlon et al. JACC 2010;56:867-74



2014 ESC Guidelines on diagnosis and management of HCM Eur Heart J. 2014;35:2733-79



Ventricular  Ectopy and NSVT in Athlete’s Heart

The absence of adverse clinical events with the 
resumption of training supports the continued 
eligibility in competitive sports for such athletes and 
is also consistent with the benign nature of 
physiologic athlete’s heart syndrome

(29%)

Biffi et al, Am J Cardiol 2011;107:697–703

ARVC: n=6

Mitral Valve Prolapse: n=6 

Myocarditis: n=4

DCM: n=4.



Idiopathic Ventricular Arrhythmias (VAs) 

1. Outflow Tract VAs

RVOT

LVOT

Pulmonary Artery

2. Left Idiopathic Fascicular    
Anterior Fascicle

Posterior Fascicle

Left

Right

Aortic Root (cusps of Valsalva)

3. AV Annular VAs 

4. Left Papillary Muscles VAs 

5. Epicardial VAs 

VAs from Mitral Annulus 

VAs from Tricuspid Annulus 

~70%

~10%

~10%



Outflow Tract Ventricular Arrhythmias: 
Developmental basis for electrophysiological heterogeneity



Idiopathic NSVT

• 47 years-old man

• Palpitations

• No structural 
Heart Disease

24h Holter: 

• 8,000 PVCs

• 15 episodes of 
NSVT

• No response to 
beta-blocker 
therapy



• Catheter Ablation

• Activation, Pace and 3D Mapping

Low voltage areas 

• 24h Holter: Elimination of 
arrhythmic activity 

• Cardiac MRI: (-)
• Recent 24h Holter: 1000 PVCs 

probably from RVOT; patient 
asymptomatic 



Left 

Nucifora et al. Circ Arrhythm Electrophysiol. 2014;7:456-462

Right  

19% of pts with structural 

abnormalities (late 

gadolinium enhancement, 

fatty replacement)



Cardiomyopathy from 
High Ventricular Ectopy Burden 





• 55 year old 
woman

• Palpitations, 
Shortness 
of breath

• EF:35%

• Coro:(-)

PVCs from posterolateral mitral annulus 



Cardiomyopathy from 
High Ventricular Ectopy Burden 

Right Origin

Left Origin

Munoz et l. J Cardiovasc Electrophysiol 2011;22:791-8



Συμπεράσματα

• Η μη εμμένουσα κοιλιακή ταχυκαρδία συναντάται 
σε ένα μεγάλο εύρος νοσολογικών καταστάσεων

• Η παρουσία της μπορεί να αναδείξει καρδιακό 
υπόστρωμα και η προγνωστική της σημασία 
διαφέρει ανάλογα με αυτό 

• Η αντιμετώπισή της κυρίως στρέφεται στην 
αντιμετώπιση του υποκείμενης καταστάσεως

• Η ανάγκη καταστολής της ίδιας της αρρυθμίας 
υπαγορεύεται από την παρουσία συμπτωμάτων 



Ευχαριστώ για την προσοχή σας!



Back-Up Slides



Idiopathic Ventricular Arrhythmias

• 61 year-old man 

• No structural heart 
disease 

• Coro: (-)

• Symptomatic PVCs, 
couplets and runs of 
NSVT (up to 3 beats)

• Medical treatment: 
ineffective and 
intolerable      

I
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V3

V4

V5

V6









297 post-MI patients with LVEF≤40% (mean age 
64±11.0 y; LVEF: 31±7%) received an ILR within 
11±5 days of the acute MI and were followed up 
every 3 months for an average of 2 years.

Bloch Thomsen et al. Circulation. 2010;121:1258-1264

• 13% incidence of NSVT (≥16 beats and <30 sec) 
• 3% incidence of sust VT 
• 3% incidence of VF



Grigioni et al. JACC 1999;34:2078-85 



Narayanan et al. Heart Rhythm 2015; Sep 28 [Epub ahead of print]



• 650 young adults (≤40 y) 
with SCD - Cardiac 
pathology registry 

• 43 cases with MVP (26 
females; age range, 19–
40 y; median, 32 y) as the 
only cause of SCD were 
identified (7% of all SCD, 
13% of women). 

• Among 12 cases with 
available ECG, 10 (83%) 
had inverted T waves on 
inferior leads, and all had 
RBBB ventricular 
arrhythmias. A bileaflet 
involvement was found in 
70%. Left ventricular 
fibrosis was detected at 
histology at the level of 
papillary muscles in all 
patients, and inferobasal 
wall in 88%.

Basso et al. Circulation 2015;132:556-66



2130 AMI patients

33,7 months mean FU

Analysis of various risk parameters from Holter monitoring

Makikallio et al. European Heart Journal 2005;26:762-769



• Ενεργοποίηση του 

ΙΚΑΤP ►αύξηση 

εξωκυττάριου Κ+

• Υπερφότηση σε Νa ►

υπερφόρτηση σε Ca

Aρρυθμιογένεση στην στεφανιαία νόσο

• Αποσύζευξη των 

μυοκαρδιακών 

κυττάρων με 

μείωση των 

χασματικών 

συνάψεων

• Δημιουργία 

νησίδων νέκρωσης 

– ίνωσης που 

ευνοούν την 

βραδεία αγωγή

Οξεία Ισχαιμία

Δυναμικά εξελισσόμενο υπόστρωμα Σταθερότερο  υπόστρωμα

Ασταθείς ταχυκαρδίες - Δισωζόμενο δυνητικά μυοκάρδιο Σταθερές ταχυκαρδίες - Μόνιμη μυοκαρδιακή βλάβη 

Polymorphic  VT - VF Monomorphic VT 


