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Etiology of VT storm

Structurally abnormal hearts Structurally normal hearts

Ischemic heart diseases Abnormal electrical substrate (structurally normal hearts)
Acute or recent myocardial infarction Primary causes
Prior myocardial infarction Idiopathic

Brugada syndrome

Early repolarization syndrome

Long QT syndrome

Short QT syndrome

Catecholaminergic polymorphic ventricular tachycardia

Non-ischemic cardiomyopathy
Dilated cardiomyopathy
Hypertrophic cardiomyopathy
Arrhythmogenic right ventricular dysplasia/cardiomyopathy

Valvular heart diseases Secondary causes
Corrected congenital heart diseases Electrolyte abnormalities
Myocarditis Toxic/drug related
Cardiac sarcoidosis Endocrinologic

Chagas disease Perioperative
Metastatic cardiac tumor latrogenic (T wave pacing)

Mitsunori Maruyama. Journal of Arrhythmia 30 (2014) 242-249
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Pace Mapping and Scar Mapping







Epicardial ablation

| S/P Open heart surgery — Pericardial adhesion — Hybrid procedure |




Case 1




ECG on presentation
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TPI placed, pt. develops a VT Storm
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VPC:28

RR:32

ST: 0.17mV
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Unsuccessful Burst Pacing
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Patient presents with VT storm

VT/VF Counters
Device: Maximo |l DR D284DRG Senal Number: PZME&11060S Date of Visit: 15-Nov-2017 11:54:32
Patient TN D Physician. DR.ULHAS.M.PANDURANG 044-26561801

Prior Session Last Session  Device Lifetime
16-5ep-2017 to 07-Nov-2017to  Total
07-Nov-2017 15-Nov-2017 (Since 10-Oct-2011)
52 days 8 days 13 months

VTI/VF Counters

VF +

VT

VT +

Monitored VT {133 =150 bpm) +

VT-NS (=4 beats, =150 bpm) +

PYC Runs (24 beats) i per hour 4
PYC Singles i ) per hour 4+
Runs of VRS Paces ) i per hour
Single VRS Paces ) ) per hour
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Arrhythmia Episode List
Device: Maximo || DR D284DRG Serial Number: PZM611060S Date of Visit: 15-Nov-2017 11:54:32

Patient 1D: Physician: DR.ULHAS.M.PANDURANG 044-26561801

ATP Time Duration Avgbpm Max bpm Activity at
Type Seq Shiacks' Success; ID# Date hh:mm hh:mm:ss AN AN Onset
Yes 154 05-Nov-2017 03:40 :08 797200 —-/200 Rest
Yes 138 04-Nov-2017 10:33 16 73182 —-/188 Rest
Yes 137 04-Nov-2017 10:33 08 71182 —-1182 Rest
Yes 136 04-Nov-2017 10:31 0141 73171 771207 Rest
Yes 111 03-Nov-2017 23:36 0206 941176 97/188 Rest
Yes 89 03-Nov-2017 19:15 25  80/176 —-/178 Rest
Yes 83 03-Nov-2017 18:37 15 80/188 —-/188 Rest
Yes 87 03-Nov-2017 17:55 39 80/158 —-/158 Rest
Yes 85 03-Nov-2017 17:14 26 85/167 —-/167 Rest
Yes 84 03-Nov-2017  10:49 10 82/167 —f—- Rest
Yes 59 03-Nov-2017  09:03 28 79M62 80/162 Rest
Yes 58 03-Nov-2017  04:51 08 71/188 —-/188 Rest
Yes 57 03-Nov-2017 02:34 :09 73/188 —-/188 Rest
Yes 56 03-Nov-2017  01:51 :09 77188 —-/188 Rest
Yes 5 11-Oct-2017  16:05 10 83/158 —-/158 Rest
Yes 53 11-0ct-2017  16:04 18 85/158 86/158 Rest
Yes 52 11-Oct-2017  16:03 34 86158 87/158 Rest
Yes 51 11-Oct-2017  16:02 32 87/158 —-/158 Rest
Yes 49 11-Oct-2017  16:01 19 88/158 —-/158 Rest
Yes 43 11-Oct-2017  16:00 21 91/158 —-/158 Rest
Yes 47 11-0ct-2017 15:59 19 91/158 —-/158 Rest
Yes 45 11-0Oct-2017 1557 30 907158 92/158 Rest
Yes 38 11-Oct-2017  15:26 20 87/158 —-/158 Rest
37 11-0ct-2017  15:25 29 91/158 92/158 Rest
36 11-0Oct-2017  15:24 10 86/154 —-/154 Rest
16 02-Apr-2014  13:15 1 74154 —-/154 Active
13 22-Mar-2014  13:23 79/154 —-/154 Active
11 22-Mar-2014  13:20 88/154 88/154 Active
9 22-Mar-2014  13:18 : 83/158 Active
1 10-Oct-2011 11:08 : —/316 Rest

VT
VT
VT
VT
VT
VT
VT
VT
VT
VT
VT
VT
VT
VT
VT
VT
VT
VT
VT
VT
VT
VT
VT
VT
VT
VT
VT
VT
VT
VF
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Replacement Indication

Quick Look Il Report
Device: Maximo || DR D284DRG Serial Number: PZM611060S Date of Visit: 15-Nov-2017 11:54:32
raient D Physician: DR.ULHAS.M.PANDURANG 044-26561801

History: Unexplained Syncope + Inducible VT, Normal Sinus, Normal AV Conduction, NYHA Class ||
Device Status (Implanted: 10-Oct-2011)

Battery Voltage (RRT=2.63V on 02-Nov-2017) 261V RRT (15-Nov-2017)
Last Full Charge 153 sec (12-0ct-2017)

Atrial{4076) RV(6947)
SVC
Pacing Impedance 437 ohms 951 ohms
Defibrillation Impedance RV=44 ohms
SVC=49 ohms

Programmed Amplitude/Pulse Width 250V /10.40ms 250V /0.40 ms

Measured P/ R Wave 21mV >20 mV
Programmed Sensitivity 0.30 mV 0.30 mv

OBSERVATIONS (4)

- RRT (02-Nov-2017f REPLACE DEVICE)Less than 3 months to EOS.
- Alert: RRT, battery v

- Patient Activity less than 1 hr/day for 1 weeks.
- VF detection may be delayed: VF Detection Interval is faster than 300 ms (200 bpm).

9995 Software Version 8.5 Quick Look Il Report
Copyright © Medtronic, Inc. 2015 Page 1 Printed: 15-Nov-2017 11:46:12
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Remote Monitoring Data: 14/12/17
1 month post procedure

@ Medironic Quick Look Il

Device: Evera MRI™ S DR DDMC3D1 Serial Number: CWCE018925 Date of Interrogation: 14-Dec-2017 10:48:02

N Physician: Dr.Ulhas Pandurangi
patient: NG Y 044-2656596 1

Device Status (Implanted: 20-Nov-2017)
Remaining Longevity 11.0 years {14-Dec-2017)

Clinical Status Since 25-Nov-2017 Cardiac Compass Trends (Nov-2017 to Dec-2017)

Treated

WF 0 = — »
reate

FVT(om WTAVF

VT (#iday)

AT/AF(Monitor)

PI

Monitored ATIAF —
WT (133-162 bpm) (min/day) 40
WT-MNS (=4 beats, =162 bpm) 30
High Rate-NS 20
SWT: WTNVF R Withheld 10
V. Oversensing-TWave Rx Withheld ¢]
W Oversensing-MNoise Rx Withheld Patient 4
3
2
1
o]

ATIAF Activity
(hriday)

Time in AT/AF 0.0 hr/day (0.0%)

Functional Last Week |}| — — — T . T — .
Patient Activity 1.3 hr/iday Dec-17 Feb-18 Apr-18 Jun-18 Aug-18 Oct-18 Dac-18

Therapy Summary VTVF Pacing (% of Time Since 25-Nowv-201T7)
Pace-Terminated Episodes Total WP 0.1% (MNP OfT)
Shock-Teminated Episodes AS-VS 100.0%
Total Shocks AS-VP = 0.1%
Aborted Charges AP-NVS 0.0%

AP-VP 0.0%
Medtronic CarelLink Network Confidential Patient Information 14-Dec-2017 10:26:13
Copyright & 2001-2017 Medtronic, Inc Page 1
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T1:21.9

P1:108/24(51)
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HR:198 PR:0
VPC:24 ST:-0.05mV

RR:29

T1:21.9
P1:27/13(19)
P2:122/115(118)
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P1:114/46(68)

P2:7/1(4)

VPC RUN

M |

N

|

YT

|
\ |
S ey | |

'HE ARRHYTHMIA -H : v/

HR:130 PR:46
VPC:15 ST:-0.05mV
Sp0::100

RR:21

T1:21.9

P1:117/24(43)

P2:7/2(4)

26-4-2018 16:39:5

|
N

BIGEMINY

B

HR:79 PR:40
VPC:20 ST:-0.04mV
Sp0O::100

RR:21

T1:21.9

P1:107/41(59)

P2:6/2(4)
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26-4-2018 20:49:36
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BIGEMINY

HR:75
VPC:4

PR:62
ST:-0.04mV

RR:31
T1:20.5
P1:95/41(59)
P2:4/-2(0)
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HR:239 PR:0
VPC:19 ST:-0.05mV

RR:27
T1:20.6
P1:28/19(22)
P2:7/4(5)

26-4-2018 20:50:57

HR:143 PR:0
VEPC:27 ST:-0.09mV

RR:21
T1:20.6
P1:44/16(26)
P2:28/7(15)




Management strategy




CASE 5




Fast VT
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|Endocardial VT ablation- RV septal scar +, VT persists |
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Post RFA ECG
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Management of VT storm

>3 episodes of VT, VE, or ICD shocks

L

* Begin ACLS
measures

* Sedation

EP consult

Y

ECG morphology

4 r

Monomorphic VT Polymorphic VT

I
1 v ¥ v ¥ ¥

* Amiodarone Normal QT Prolonged QT Ischemia PVC-initiated Brugada
* B-Blockers
*» Procainamide ¥ ¥ ¥ ¥ ¥
» Lidocaine » Lidocaine * Isoproterenol » Amiodarone * Amiodarone » Isoproterenol
* Sedation » Amiodarone » Magnesium * B-Blockers * B-Blockers * Quinidine

* General anesthesia * B-Blockers * Replace potassium | |+ Lidocaine » Ablation * Ca® channel
*IABP * IABP/Revasc » Overdrive pacing * IABP/Revasc blockers

* VT ablation +1.SGB «L.SGB

Fig. T Management of electrical storm.

ACLS = advanced cardiac life support; ECG = electrocardiographic; EF = electrophysiclogy; IABF = intra-aortic balloon pump; ICD =
implantable cardioverter-defibriftator; LSGB = left stellate ganglion blockadea; PVC = premature ventricular contraction; Revasc =
revascularization; VIF = ventricular fibriffation; VT = ventricular tachycardia

Eifling M et al. Tex Heart Inst J 2011,38(2):111-21




Take home messages
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DOIl: 10.1111/jce.13835

ORIGINAL ARTICLE WILE

Ibutilide for the control of refractory ventricular tachycardia

and ventricular fibrillation in patients with myocardial
iIschemia and hemodynamic instability

Mauricio Sendra-Ferrer MD € | Mario D. Gonzalez MD ®




(A)- Before Ibutilide

1second




(B)- After lbutilide
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FIGURE 4 Termination of sustained ventricular tachycardia after
ibutilide administration. Case 4. Following administration of ibutilide

1 mg intravenously, ventricular tachycardia terminated
spontaneously
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