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Disclosures	
  
•  Mr.	
  Brave	
  is	
  an	
  employee	
  of	
  TASER	
  InternaHonal,	
  Inc.	
  (TASER),	
  

TASER’s	
  primary	
  PMK	
  (Person	
  Most	
  Knowledgeable),	
  a	
  TASER	
  
Master	
  Conducted	
  Electrical	
  Weapon	
  (CEW)	
  Instructor,	
  and	
  
legal	
  advisor	
  to	
  the	
  TASER	
  ScienHfic	
  and	
  Medical	
  Advisory	
  
Board	
  (SMAB)	
  and	
  TASER	
  Training	
  Advisory	
  Board;	
  and	
  
Manager/Member	
  (owner)	
  of	
  LAAW	
  InternaHonal,	
  LLC.	
  	
  

•  Drs.	
  Karch	
  and	
  Wetli	
  previously	
  retained	
  as	
  consultants/
expert	
  witnesses	
  for	
  TASER.	
  

•  Dr.	
  Kroll	
  is	
  a	
  paid	
  consultant/expert	
  to	
  TASER,	
  and	
  a	
  member	
  
of	
  the	
  TASER	
  SMAB	
  and	
  Corporate	
  Board.	
  

•  Dr.	
  Graham	
  is	
  a	
  member	
  of	
  the	
  TASER	
  SMAB,	
  and	
  a	
  paid	
  
consultant/expert	
  to	
  TASER.	
  	
  

•  All	
  authors	
  are	
  frequent	
  expert	
  witnesses	
  for	
  law	
  enforcement.	
  	
  



Very	
  Brief	
  Background	
  

•  Involved	
  in	
  reviewing	
  and	
  analyzing	
  >	
  350	
  Law	
  
Enforcement	
  Officer	
  (LEO)	
  contact	
  temporal	
  
related	
  deaths	
  (Arrest-­‐Related	
  Deaths	
  (ARDs))	
  
–  (to	
  my	
  knowledge)	
  more	
  than	
  anyone	
  else	
  

•  Monitor	
  medical,	
  scienHfic,	
  electrical,	
  
engineering,	
  animal,	
  FEM	
  literature	
  	
  

•  CerHfied	
  as	
  instructor	
  in	
  all	
  LEO	
  common	
  field-­‐
use	
  force	
  opHons	
  

•  Designated	
  expert	
  in	
  >	
  200	
  civil/criminal	
  cases	
  
•  Presented	
  >	
  400	
  force-­‐related	
  presentaHons	
  



Very	
  Brief	
  Background	
  
•  Involved	
  with	
  electroshock	
  weapons	
  (ESW)	
  
since	
  1984	
  
– Conducted	
  Electrical	
  Weapons	
  (CEWs)	
  

•  MulHple	
  ESW/CEW	
  instructor	
  cerHficaHons	
  
•  TASER	
  InternaHonal,	
  Inc.	
  (TASER):	
  

– NaHonal/InternaHonal	
  LiHgaHon	
  Counsel	
  
– Member	
  of	
  Training	
  Advisory	
  Board	
  
– Member	
  of	
  ScienHfic	
  &	
  Medical	
  Advisory	
  Board	
  
– Designated	
  Person	
  Most	
  Knowledgeable	
  (PMK)	
  

•  Presented	
  >	
  100	
  CEW-­‐related	
  presentaHons	
  
–  in	
  U.S.,	
  Canada,	
  U.K.,	
  Mexico,	
  Panama,	
  &	
  Austria	
  



Basics:	
  
•  Typical	
  Medical	
  Examiner	
  (ME)	
  will	
  have	
  <	
  1	
  
Conducted	
  Electrical	
  Weapon	
  (CEW)	
  temporal	
  
Involved	
  Arrest-­‐Related	
  Death	
  (ARD)	
  in	
  career.	
  

•  Proper	
  collecHon	
  and	
  documentaHon	
  of	
  all	
  
available	
  evidence	
  is	
  imperaHve	
  to	
  reasonable	
  
medical	
  conclusions.	
  

•  Important	
  to	
  have	
  literature	
  support	
  for	
  
opinion	
  held	
  to	
  a	
  reasonable	
  degree	
  of	
  
scienHfic	
  certainty.	
  
– Current	
  literature	
  incomplete,	
  inconsistent	
  
and	
  contradictory	
  



TASER	
  CEW	
  
Electricity	
  101	
  



TASER	
  CEW	
  Electricity	
  101	
  

TASER	
  X26	
  CEW	
  (basic	
  electrical	
  parameters)	
  

• ~	
  19	
  (18.3)	
  pulses	
  per	
  second,	
  each	
  pulse	
  is	
  ~	
  
– 0.00001	
  coulombs	
  (C)	
  or	
  100	
  microcoulombs	
  (µC)	
  
– 0.00001	
  seconds	
  (s)	
  or	
  100	
  microseconds	
  (µs)	
  
– 0.1	
  joules	
  (J)	
  	
  

• ~	
  53	
  milliseconds	
  (ms)	
  between	
  pulses	
  
– No	
  delivered	
  charge	
  for	
  99.8%	
  of	
  a	
  second	
  



TASER	
  CEW	
  Electricity	
  101	
  
TASER	
  X26	
  CEW	
  (basic	
  electrical	
  parameters)	
  

•  Power	
  Source:	
  a	
  balery	
  of	
  two	
  3	
  V	
  cells	
  
•  Wire:	
  insulated	
  127	
  microns	
  (0.000127	
  m)	
  
•  XP	
  Darts:	
  13	
  millimeters	
  (mm)	
  
	
  



TASER	
  CEW	
  Electricity	
  101	
  
TASER	
  X26	
  CEW	
  Power	
  Source:	
  balery	
  of	
  two	
  3-­‐V	
  cells	
  (CR123)	
  
Duracell	
  CR123	
  cells	
  
	
  -­‐	
  3	
  volts	
  
	
  -­‐	
  used	
  in	
  some	
  digital	
  cameras	
  (e.g.	
  Nikon®	
  F6)	
  
	
  -­‐	
  each	
  balery	
  provides	
  195+	
  5-­‐s	
  discharges	
  
	
  -­‐	
  at	
  19	
  pulses	
  per	
  second	
  (PPS)	
  x	
  195+	
  
discharges	
  =	
  18,525+	
  pulses	
  per	
  balery	
  
Thus,	
  baNery	
  of	
  2	
  3	
  V	
  cells	
  providing	
  

18,525+	
  pulses,	
  
how	
  big	
  can	
  a	
  pulse	
  be?	
  

	
  



TASER	
  CEW	
  Electricity	
  101	
  
TASER	
  X26	
  CEW	
  (Wires	
  –	
  127	
  microns	
  (0.000127	
  m))	
  	
  
Cartridge	
  wires:	
  
-­‐	
  	
  	
  smaller	
  than	
  some	
  human	
  hair	
  
	
  -­‐	
  ~	
  2	
  pounds	
  break	
  strength	
  
	
  -­‐	
  these	
  wires	
  not	
  automobile	
  jumper	
  cables	
  
	
  



TASER	
  CEW	
  Electricity	
  101	
  
TASER	
  X26	
  CEW	
  (XP	
  Darts	
  –	
  13	
  mm	
  (0.013	
  m))	
  	
  
	
  
	
  
	
  



Electricity	
  101	
  –	
  Charge	
  (coulombs)	
  
Charge	
  –	
  	
  is	
  given	
  in	
  the	
  unit	
  coulomb	
  (C)	
  

Minimum	
  transthoracic	
  pacing	
  thresholds:	
  
	
  
	
  
	
  

	
  	
  

~	
  12	
  x	
  -­‐	
  Capture	
  to	
  VF	
  Safety	
  Margin	
  	
  
(Which	
  is	
  why	
  emergency	
  room	
  doctors	
  are	
  not	
  concerned	
  with	
  
inducing	
  VF	
  when	
  they	
  alach	
  a	
  transthoracic	
  pacemaker.)	
  

Subjects	
   Minimum	
  pacing	
  thresholds	
  

Adults	
   1,680	
  -­‐	
  4,000	
  microcoulombs	
  (µC)	
  

Pediatrics	
   1,160	
  -­‐	
  3,920	
  microcoulombs	
  (µC)	
  



Electricity	
  Concepts	
  –	
  Energy	
  (joule)	
  

	
  
	
  



Electricity	
  Concepts	
  –	
  Energy	
  (joule)	
  

	
  
	
  



Electricity	
  Concepts	
  –	
  Energy	
  (joule)	
  

	
  
	
  



Theore0cal	
  &	
  Actual	
  CEW	
  CoD	
  
Theore0cal	
  Mechanisms	
  

• ElectrocuHon	
  (cardiac)	
  
• Respiratory	
  insufficiency	
  
• Pain	
  response	
  leading	
  to	
  
cardiac	
  arrest	
  	
  

• Physiologic/metabolic	
  
derangements	
  caused	
  by	
  
CEW-­‐induced	
  muscle	
  
contracHons:	
  
	
  -­‐	
  acidosis	
  
	
  -­‐	
  rhabdomyolysis	
  

Actual	
  Mechanisms	
  
• Fall	
  trauma	
  (~	
  15	
  cases)	
  
•  IgniHon	
  of	
  flammable	
  
substances	
  (~	
  7	
  cases)	
  



No	
  Clinically	
  Significant	
  Biochemical	
  or	
  
Physiologic	
  Changes	
  

•  No	
  clinically	
  significant	
  biochemical	
  or	
  
physiologic	
  changes1	
  

•  In	
  probe	
  mode	
  (with	
  at	
  least	
  12”	
  probe	
  spread)	
  
muscle	
  contracHons	
  are	
  46%	
  of	
  voluntary	
  
maximum.2	
  

•  Impact	
  on	
  acidosis	
  less	
  than	
  prolonged	
  
exerHon.3	
  	
  

1.  Pasquier,	
  M.,	
  Electronic	
  Control	
  Device	
  Exposure:	
  A	
  Review	
  of	
  Morbidity	
  and	
  Mortality,	
  Annals	
  of	
  Emergency	
  Medicine,	
  May	
  2011.	
  Vilke	
  GM,	
  Bozeman	
  WP,	
  Chan	
  TC.,	
  
Emergency	
  Department	
  EvaluaHon	
  aver	
  Conducted	
  Energy	
  Weapon	
  Use:	
  Review	
  of	
  the	
  Literature	
  for	
  the	
  Clinician,	
  The	
  Journal	
  of	
  Emergency	
  Medicine,	
  In	
  Press,	
  
Corrected	
  Proof.	
  PosiHon	
  Paper	
  Approved	
  by	
  the	
  American	
  Academy	
  of	
  Emergency	
  Medicine	
  Clinical	
  Guidelines	
  Commilee.	
  

2.  Sweeney	
  J.	
  TheoreHcal	
  Comparisons	
  of	
  Nerve	
  and	
  Muscle	
  AcHvaHon	
  by	
  Neuromuscular	
  IncapacitaHon	
  Devices.	
  Conf	
  Proc	
  IEEE	
  Eng	
  Med	
  Biol	
  Soc.	
  2009;1:3188–3190.	
  
3.  Ho	
  J,	
  Dawes	
  D,	
  Cole	
  J,	
  et	
  al.	
  Lactate	
  and	
  pH	
  evaluaHon	
  in	
  exhausted	
  humans	
  with	
  prolonged	
  TASER	
  X26	
  exposure	
  or	
  conHnued	
  exerHon.	
  Forensic	
  Sci	
  Int.	
  Sep	
  10	
  

2009;190(1-­‐3):80–86.	
  Vilke	
  G,	
  Sloane	
  C,	
  Suffecool	
  A,	
  et	
  al.	
  Physiologic	
  Effects	
  of	
  the	
  TASER	
  Aver	
  Exercise.	
  Acad	
  Emerg	
  Med.	
  Aug	
  2009;16(8):704–710.	
  Five	
  (5)	
  year	
  NIJ	
  
study:	
  Laub,	
  J.,	
  Study	
  of	
  Deaths	
  Following	
  Electro	
  Muscular	
  DisrupHon,	
  NaHonal	
  InsHtute	
  of	
  JusHce,	
  May	
  2011	
  



Electrocu0on	
  
Controversial:	
  InducHon	
  of	
  ventricular	
  fibrillaHon	
  (VF)	
  
or	
  “electrocuHon.”	
  
• TheoreHcally	
  possible	
  with	
  perfect	
  probe	
  placement	
  in	
  
extremely	
  thin	
  individual.1	
  

• 12	
  published	
  case	
  reports.2,3	
  
Detailed	
  review	
  of	
  case-­‐specific	
  facts	
  casts	
  doubt	
  on	
  many,	
  if	
  not	
  all,	
  of	
  
these	
  opinions.	
  
Included	
  a	
  case	
  where	
  the	
  probes	
  missed	
  the	
  subject	
  
	
  	
  Published	
  rebulals	
  

• InvesHgaHon:	
  Discern	
  iniHal	
  pre-­‐resuscitaHon	
  recorded	
  cardiac	
  
rhythm	
  
1.	
  Kroll	
  MW,	
  Lakkireddy	
  D,	
  Rahko	
  PS,	
  Panescu	
  D.	
  Ventricular	
  fibrillaHon	
  risk	
  esHmaHon	
  for	
  conducted	
  electrical	
  
weapons:	
  criHcal	
  convoluHons.	
  Conf	
  Proc	
  IEEE	
  Eng	
  Med	
  Biol	
  Soc.	
  2011;33:271-­‐277.	
  

2.	
  Zipes	
  DP.	
  Sudden	
  cardiac	
  arrest	
  and	
  death	
  following	
  applicaHon	
  of	
  shocks	
  from	
  a	
  TASER	
  electronic	
  control	
  
device.	
  Circula6on.	
  May	
  22	
  2012;125(20):2417-­‐2422.	
  

3.	
  Kroll	
  M,	
  Lakkireddy	
  D,	
  Stone	
  J,	
  Luceri	
  R.	
  TASER®	
  Electronic	
  Control	
  Devices	
  and	
  Cardiac	
  Arrests:	
  Coincidental	
  
or	
  Causal?	
  Circula6on.	
  7	
  Jan	
  2014;129:93-­‐100.	
  



VF	
  Threshold	
  Small	
  Swine	
  vs.	
  Humans	
  

q 30	
  kg	
  swine	
  (Dennis/Walter)	
  had	
  VF	
  induced.1,2	
  
q Swine	
  are	
  3	
  Hmes	
  as	
  sensiHve	
  as	
  humans	
  

q VF	
  threshold	
  proporHonal	
  to	
  W.437	
  

q Use	
  square	
  root	
  for	
  simplicity	
  
q These	
  swine	
  correspond	
  to	
  human	
  weighing:	
  
q 17.3	
  kg	
  =	
  30	
  kg	
  ÷	
  √3	
  

q Equivalent	
  to	
  38	
  lb	
  human	
  
	
  

1.	
  Dennis	
  AJ,	
  ValenHno	
  DJ,	
  Walter	
  RJ,	
  et	
  al.	
  Acute	
  effects	
  
of	
  TASER	
  X26	
  discharges	
  in	
  a	
  swine	
  model.	
  J	
  Trauma.	
  
Sep	
  2007;63(3):581-­‐590.	
  

2.	
  Walter	
  RJ,	
  Dennis	
  AJ,	
  ValenHno	
  DJ,	
  et	
  al.	
  TASER	
  X26	
  
discharges	
  in	
  swine	
  produce	
  potenHally	
  fatal	
  
ventricular	
  arrhythmias.	
  Acad	
  Emerg	
  Med.	
  Jan	
  
2008;15(1):66-­‐73.	
  



VF	
  can	
  be	
  Induced	
  in	
  Small	
  Swine	
  
•  VF	
  has	
  never	
  been	
  induced	
  in	
  swine	
  in	
  human	
  field-­‐use	
  
condiHons	
  

•  Out	
  of	
  745	
  myocardial	
  capture	
  events	
  there	
  were	
  6	
  
instances	
  of	
  VF	
  

•  Webster:	
  Probe	
  Hp	
  has	
  to	
  be	
  within	
  6	
  mm	
  of	
  the	
  heart.
1	
  	
  
– DTH	
  (Dart-­‐To-­‐Heart	
  distance)	
  is	
  criHcal.	
  

•  Swine	
  are	
  3	
  Hmes	
  as	
  sensiHve	
  to	
  electricity	
  as	
  humans	
  
– Translates	
  to	
  2-­‐3	
  mm	
  DTH	
  for	
  humans.2-­‐4	
  

•  Probe	
  anterior	
  to	
  sternum	
  is	
  not	
  “close”	
  since	
  sternum	
  
is	
  an	
  electrical	
  insulator.5	
  

	
  	
  

1.	
  Wu	
  JY,	
  Sun	
  H,	
  O'Rourke	
  AP,	
  et	
  al.	
  Taser	
  blunt	
  probe	
  dart-­‐to-­‐heart	
  distance	
  causing	
  ventricular	
  fibrillaHon	
  in	
  pigs.	
  IEEE	
  Trans	
  Biomed	
  Eng.	
  
Dec	
  2008;55(12):2768-­‐2771.	
  

2.	
  Brave	
  MA,	
  Lakkireddy	
  D,	
  Kroll	
  M,	
  Panescu	
  D.	
  Studies	
  Using	
  Small	
  Swine	
  May	
  Exaggerate	
  Electrical	
  Safety	
  Risks.	
  Conf	
  Proc	
  IEEE	
  Eng	
  Med	
  
Biol	
  Soc.	
  2014;36:in	
  press.	
  

3.	
  Walcol	
  GP,	
  Kroll	
  M,	
  Ideker	
  RE.	
  Ventricular	
  FibrillaHon:	
  Are	
  Swine	
  a	
  SensiHve	
  Species?	
  .	
  manuscript	
  under	
  review.	
  2014.	
  
4.	
  Kroll	
  MW,	
  Lakkireddy	
  DR,	
  Stone	
  JR,	
  Luceri	
  RM.	
  TASER	
  electronic	
  control	
  devices	
  and	
  cardiac	
  arrests:	
  coincidental	
  or	
  causal?	
  Supplement.	
  

Circula6on.	
  Jan	
  7	
  2014;129(1):On	
  Line	
  Supplement..	
  
5.	
  	
  Panescu	
  D,	
  Kroll	
  M,	
  Iverson	
  C,	
  Brave	
  MA.	
  The	
  Sternum	
  as	
  an	
  Electrical	
  Shield.	
  Conf	
  Proc	
  IEEE	
  Eng	
  Med	
  Biol	
  Soc.	
  2014;36:in	
  press.	
  



Short	
  Checklist	
  for	
  CEW	
  Electrocu0on	
  

•  DTH	
  distance	
  ≤	
  4	
  mm	
  
– AlternaHvely,	
  body	
  mass	
  <	
  17	
  kg	
  
– Sternum	
  or	
  bone	
  not	
  shielding	
  heart	
  

	
  



CEW	
  Dart-­‐to-­‐Heart	
  (DTH)	
  Distances	
  



Examples	
  of	
  DTH	
  Analysis	
  



Short	
  Checklist	
  for	
  CEW	
  Electrocu0on	
  

•  PresenHng	
  rhythm	
  of	
  VF	
  
– Not	
  asystole	
  or	
  PEA	
  

•  DefibrillaHon	
  alempted	
  within	
  14	
  minutes	
  
expected	
  to	
  be	
  successful	
  

•  Pulse	
  is	
  instantly	
  lost	
  
•  Blood	
  pressure	
  0	
  in	
  3	
  seconds	
  
•  Normal	
  breathing	
  ≤	
  60	
  seconds	
  

– Agonal	
  breathing	
  ≤	
  6	
  minutes	
  



Electrically-­‐Induced	
  VF	
  
•  Typically	
  successfully	
  defibrillated	
  within	
  14	
  minutes	
  
with	
  any	
  CPR.1	
  Almost	
  always	
  within	
  10	
  minutes.	
  

•  Deteriorates	
  to	
  aystole/PEA	
  at	
  about	
  32	
  minutes.2	
  
1.	
  Kroll	
  MW,	
  Fish	
  RM,	
  Calkins	
  
H,	
  Halperin	
  H,	
  Lakkireddy	
  
D,	
  Panescu	
  D.	
  DefibrillaHon	
  
success	
  rates	
  for	
  
electrically-­‐induced	
  
fibrillaHon:	
  hair	
  of	
  the	
  dog.	
  
Conf	
  Proc	
  IEEE	
  Eng	
  Med	
  
Biol	
  Soc.	
  2012;34:689-­‐693.	
  

2.	
  Kroll	
  MW,	
  Walcol	
  GP,	
  
Ideker	
  RE,	
  et	
  al.	
  The	
  
stability	
  of	
  electrically	
  
induced	
  ventricular	
  
fibrillaHon.	
  Conf	
  Proc	
  IEEE	
  
Eng	
  Med	
  Biol	
  Soc.	
  
2012;34:6377-­‐6381.	
  

	
  



Vital	
  Signs	
  
•  Pulse	
  is	
  lost	
  instantly	
  with	
  VF.	
  	
  

–  	
  False-­‐negaHve	
  pulse	
  findings	
  are	
  common,	
  	
  
–  	
  False	
  posiHves	
  are	
  not.1	
  

•  Aver	
  a	
  cardiac	
  arrest,	
  normal	
  breathing	
  ceases	
  in	
  12	
  to	
  
60	
  seconds.2,	
  3	
  
– Some	
  subjects	
  will	
  have	
  agonal	
  breathing	
  for	
  a	
  total	
  
of	
  6	
  minutes.4	
  

	
  	
  

1.	
  Eberle	
  B,	
  Dick	
  WF,	
  Schneider	
  T,	
  Wisser	
  G,	
  Doetsch	
  S,	
  Tzanova	
  I.	
  Checking	
  the	
  caroHd	
  pulse	
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Electrocu0on	
  Red	
  Herrings	
  
•  Immediate	
  collapse	
  aver	
  CEW	
  applicaHon:	
  

–  CEW	
  is	
  supposed	
  to	
  cause	
  a	
  postural	
  collapse	
  to	
  stop	
  
aggression.	
  

•  Nonresponsiveness:	
  	
  
–  A	
  sternal	
  rub	
  response	
  is	
  oven	
  blunted	
  by	
  the	
  presence	
  of	
  
alcohol,	
  illegal	
  drugs,	
  psychoHc	
  break,	
  and	
  endorphins	
  
from	
  the	
  struggle.	
  

•  Long-­‐duraHon	
  applicaHon:	
  
–  Electricity	
  does	
  not	
  build	
  up	
  like	
  poison.1	
  
–  ElectrocuHon	
  happens	
  in	
  5	
  seconds	
  or	
  generally	
  does	
  not.2	
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Diagnosis	
  of	
  Exclusion	
  
Erroneous	
  for	
  4	
  reasons:	
  
•  ARD	
  is	
  a	
  well-­‐recognized	
  syndrome	
  oven	
  with	
  no	
  clear	
  single	
  

pathological	
  mechanism.1,	
  2	
  
•  The	
  majority	
  of	
  ARDs	
  do	
  not	
  involve	
  a	
  CEW.2,	
  3	
  
•  CEW	
  saHsfies	
  all	
  relevant	
  safety	
  standards.	
  	
  4,	
  5	
  

–  including	
  those	
  for	
  electric	
  fences	
  
–  inclusion	
  should	
  be	
  quesHoned	
  	
  
–  exclusion	
  favored.	
  

•  Swine	
  data	
  suggests	
  that	
  the	
  risk	
  is	
  limited	
  to	
  humans	
  ≤	
  38	
  
lbs.	
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Conclusions	
  
•  CEWs	
  can	
  contribute	
  to	
  death	
  by:	
  

–  Causing	
  uncontrolled	
  falls	
  
–  IgniHng	
  flammable	
  fumes	
  

•  CEW-­‐induced	
  VF	
  (electrocuHon)	
  is	
  a	
  theoreHcal	
  possibility	
  
–  Actual	
  occurrence	
  is	
  controversial;	
  rare,	
  if	
  any,	
  instances	
  
–  Animal	
  studies	
  suggest	
  that	
  the	
  risk	
  would	
  be	
  restricted	
  to	
  
thin	
  person,	
  precordial	
  probe,	
  short	
  probe-­‐heart	
  distance,	
  
immediate	
  onset	
  of	
  VF	
  

•  CEW-­‐induced	
  changes	
  in	
  pH,	
  lactate,	
  and	
  other	
  markers	
  are	
  
comparable	
  to	
  that	
  induced	
  by	
  exercise	
  of	
  the	
  same	
  duraHon	
  
–  No	
  evidence	
  of	
  dangerous	
  respiratory	
  or	
  metabolic	
  effects	
  
CEW	
  discharges	
  up	
  to	
  45	
  seconds	
  

–  No	
  clinically	
  significant	
  biochemical	
  or	
  physiologic	
  changes	
  

	
  



Backup	
  



The	
  Pain	
  Contribu0on	
  Specula0on	
  
The	
  CEW	
  allegedly	
  caused	
  great	
  pain	
  and	
  this	
  led	
  to	
  increased	
  
catecholamines,	
  which	
  caused	
  the	
  death.	
  
	
  

• There	
  have	
  been	
  over	
  1.9	
  million	
  CEW	
  training	
  applicaHons	
  —	
  
all	
  painful	
  —	
  and	
  there	
  have	
  been	
  no	
  deaths.	
  	
  
• Cardiac	
  arrest	
  in	
  someone	
  with	
  an	
  otherwise	
  normal	
  heart	
  is	
  
not	
  induced	
  from	
  the	
  pain	
  associated	
  with	
  severe	
  back	
  
problems,	
  headaches,	
  broken	
  bones,	
  childbirth,	
  or	
  kidney	
  
stones.	
  	
  
• People	
  can	
  faint	
  (from	
  other	
  mechanisms	
  than	
  physiologic	
  
derangements)	
  from	
  pain	
  but	
  they	
  do	
  not	
  die.	
  	
  
• Most	
  ARD	
  subjects	
  are	
  well	
  anestheHzed	
  from	
  alcohol,	
  illegal	
  
drugs,	
  schizophrenic	
  psychosis,	
  or	
  the	
  endorphins	
  from	
  the	
  
struggle.	
  	
  
• The	
  over	
  1.9	
  million	
  CEW	
  officer	
  trainees	
  did	
  not	
  have	
  any	
  
anesthesia.	
  



Necessary,	
  not	
  Sufficient,	
  CEW	
  Electrocu0on	
  
Diagnos0c	
  Criteria	
  (all	
  must	
  be	
  simultaneously	
  sa0sfied)	
  

 	
   Criteria (all must be satisfied)	
   Cutoff Value	
  
1	
   CEW deployed in probe mode	
   Must be present	
  
2	
   Successful delivery of electrical charge	
   Must be present	
  
3	
   Conductive electrical path to the heart	
   Must be present	
  
4	
   Lung not between electrode and heart	
   Must be present	
  
5	
   Short DTH (Dart-to-Heart) distance	
    ≤ 6 mm (millimeters) DTH	
  
6	
   Cardiac capture ratio [BMP (beats per minute)]	
   2:1 capture ratio (550 BPM)	
  
7	
   Immediate loss of pulse (no pulse after VF)	
   Any	
  
8	
   Loss of consciousness (LOC)	
    ≤ 20 seconds	
  
9	
   Cessation of normal breathing	
    ≤ 60 seconds	
  

10	
   Presenting cardiac rhythm	
   Ventricular Fibrillation	
  
11	
   Cessation of agonal breathing	
   < 6 minutes	
  
12	
   ≤3 Defibrillation attempts restoring rhythm	
    ≤ 10 minutes	
  
13	
   Deterioration of VF to asystole	
   ≤ 21 minutes	
  



No	
  Evidence	
  of	
  Dangerous	
  Respiratory	
  or	
  Metabolic	
  Effects	
  
with	
  CEW	
  Discharges	
  Up	
  to	
  45	
  Seconds	
  

“A	
  rapidly	
  evolving	
  body	
  of	
  literature	
  has	
  examined	
  a	
  range	
  of	
  
physiologic	
  and	
  cardiovascular	
  effects	
  of	
  conducted	
  electrical	
  weapon	
  
exposure	
  in	
  human	
  volunteers	
  (Table	
  6).	
  These	
  studies,	
  which	
  include	
  
arHcles	
  and	
  published	
  preliminary	
  reports	
  in	
  abstract	
  form,	
  
demonstrate	
  no	
  evidence	
  of	
  dangerous	
  respiratory	
  or	
  metabolic	
  
effects	
  using	
  standard	
  (5-­‐second),	
  prolonged	
  (15-­‐second),	
  and	
  
extended	
  (up	
  to	
  45-­‐second)	
  conducted	
  electrical	
  weapon	
  discharges.”	
  
“Other	
  studies	
  of	
  conducted	
  electrical	
  weapon	
  exposure	
  in	
  
combinaHon	
  with	
  exercise	
  designed	
  to	
  simulate	
  the	
  physiologic	
  effects	
  
of	
  fleeing	
  from	
  or	
  struggling	
  with	
  police	
  demonstrate	
  changes	
  in	
  pH,	
  
lactate,	
  and	
  other	
  markers	
  comparable	
  to	
  that	
  induced	
  by	
  exercise	
  of	
  
the	
  same	
  duraHon.”	
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Non-­‐Firearm	
  Arrest-­‐Related-­‐Death	
  
~	
  1.5	
  Uses	
  of	
  Force	
  (UoF)	
  per	
  100	
  contacts	
  

	
  ~	
  1	
  (non-­‐firearm)	
  ARD	
  per	
  500-­‐1000	
  UoF	
  
	
  ~	
  1	
  detenHon	
  (jail)	
  death	
  per	
  700	
  detainees	
  

Average	
  LEO	
  involved	
  in	
  <	
  1	
  ARD	
  in	
  career.	
  

ARD	
  is	
  a	
  well-­‐recognized	
  syndrome	
  oven	
  with	
  no	
  clear	
  
single	
  pathological	
  mechanism.1,	
  2	
  

The	
  majority	
  of	
  ARDs	
  do	
  not	
  involve	
  a	
  CEW.2,	
  3	
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Conducted	
  Electrical	
  Weapon	
  (CEW)	
  Basics	
  

• 	
  About	
  4.63	
  million	
  human	
  CEW	
  exposures	
  
– >	
  2.73	
  million	
  human	
  field	
  CEW	
  exposures	
  
– >	
  1.9	
  million	
  training	
  CEW	
  exposures	
  

	
  



CEW	
  Dart-­‐to-­‐Heart	
  (DTH)	
  Distances	
  


