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" Autonomic Nervous System

» Helps regulate rate and strength of
myocardial contractions

—Divided into sympathetic and
parasympathetic nervous systems



Presenter
Presentation Notes
Instructional point: 
Both branches exert their effects via neurotransmitters that bind specific receptors.


' Autonomic Nervous System

Cardioaccelerator

Cardioinhibitor

T
J’ \ Sympam!etlc nerves e >

J Medulla
Descending The medulla is an area of the brain

nerve pathway involved in vital body functions
I from brain such as heart rate and breathing.




’ Sympathetic Stimulation

* Nerves arising in
thoracic and lumbar
ganglia

* |nnervate both atria
and ventricles

* Receptor sites:
— Alpha
— Beta

b




i Sympathetic Stimulation

Sympathetic system
Activates beta receptors

Cardioaccelerator
effects

} Rate of pacemaker firing

) Spead of impulse conduction
through heart

+ Force of contraction

Coronary vasodilation



Presenter
Presentation Notes
Instructional points: 
Stimulation of the sympathetic nervous system produces what is described as the "fight or flight" response. Sympathetic fibers exert their effect by stimulating special receptors. These receptors are divided into categories depending on their response. The two major categories are alpha and beta receptors. 


'Parasympathetic Stimulation

* Vagus nerve

* Primarily innervates atria, but some fibers
to ventricles

 Effect: slows heart rate and AV conduction
« Methods of manual stimulation:
Valsalva maneuver
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- Parasympathetic Stimulation

Parasympathetic system
Activates cholinergic receptors

Vagus nerve
Cardioinhibitor

effects
¥ Rate of SA node pacing
¥ Speed of AV conduction Inhibits

Stimulates




. Parasympathetic (cholinergic)
control

« Effects of parasympathetic
(vagal) stimulation

— Decreased firing rate of SA
node,

\ decreased AV conduction,
— little effect on ventricles




Propagation of the Action
Potential

 All or nothing event

 Action potential travel from their point
of origin in outward

» Cardiac Conduction system is
USUALLY one way

* Horizontal Septum acts as an
Insulator

L




Synchronized Cardioversion




Indications for use of

Cardioversion

SVT or VT at a rate of greater than 150 bpm

WITH significant signs and symptoms:
@ Chest pain
@ Hypotension

@ Respiratory distress (SOA, pulmonary edema)

@ Syncopal episode, cyanosis, diaphoresis




Screened boxas 8 10, 11, 13, and
14 are designed for in-hospital use
with expert consultation available.

tn

s Establish IV access

* Obtain 12-lead ECG
(when available)
or rhythm strip

Is QRS narrow (<0.12 sec)?

J

Cardioversion

Stabla

TACHYCARDIA

With Pulses

2

» Assess and support AEGH as. narsdad

* Give oxygen

* Monitor ECG (identify rhsf‘rhmj mmd
pressure, oximetry

» Identify and treat reverstble calses

Symptoms Persist

s patient stable? “‘\
Unsta;ble signs include shersd
mental status, angoing chest pain,

Unstahle

hypotension or other signs of shock
Note: Rate-related symploms
uncommon If heart rate <150/min

Wide (20.12 sec)

4

Perform immediate =~
synchronized cardioversion
* Establish |V access and
give sedation if patient ia
- conscious; do not delay
cardioversion
* Consider expart consultation
= |f pulseless amrest develops,
$08 Pulseless Arrast Algarithm




May be caused by reentry, usually at the
AV node, or by increased automaticity of
a single atrial focus.




PSVT

Sino-Atrial Reentrant Tachycardia - A rare
form of PSVT where the reentrant circuit
is between the sinus node and the right
atria.

Atrial Tachycardia — Since the arrhythmia
does not involve the AV node, vagal
maneuvers and adenosine usually are
ineffective.




Atrioventricular Reentrant
Tachycardia

SINUS
NODE

REGHT
ATRIUM

ACCESSORY
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VENTRICLE
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LEFT
VENTRICLE
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FUSION
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 Rarely, the antegrade limb
uses the bypass track and
the retrograde limb uses the
AV junction.

* The PSVT then resembles
a wide QRS tachycardia and
must be differentiated from
ventricular tachycardia.




Ventricular Tachycardia

Wide complex

Can deteriorate to V-Fib




Interrupting the Reentry
Pathway

Vagal maneuvers increase
parasympathetic tone and slow
conduction through the AV node.

Adenosine slows conduction through the
AV node.

Neither usually work with V-Tach




Vagal Maneuvers

Indications — Hemodynamically stable
SVT
Precautions:

® Must establish ECG monitoring and IV prior
to vagal maneuvers.

@ Atropine, lidocaine and airway equipment
should be readily available




T IR,
Vagal Maneuvers

Valsalva

@ Place patient seated or semi-seated with head
down.

@ Instruct patient to take a deep breath and “bear
down” as if for bowel movement.

Ice pack

@ Contraindicated in ischemic heart disease

@ Place ice pack on patient’s anterior neck
Children

@ Place washcloth soaked in ice water across
patient’s face, about nostril level.




Synchronized Cardioversion

Used to reset the heart and convert

tachycardias when the patient is
symptomatic.

@V-tach with a pulse
@PSVT



Presenter
Presentation Notes
Also used for A-fib, A-flutter, but NOT authorized for these rhythms in our standing orders.



Synchronized Cardioversion

Cardioversion terminates reentry loops;
defibrillation — either atrial or ventricular
— terminates fibrillation by depolarizing
the entire fibrillating myocardium.

The most frequent cause of sustained
ventricular tachycardia is reentry along
the margin of old infarcted myocardium.




Synchronized Cardioversion

Using unsynchronized shocks to convert
tachycardias may produce V-fib if the
shock occurs during repolarization (T-
wave).

A defibrillator in “sync” mode
“synchronized shocks” delivers the shock

a few milliseconds after the peak of the
R-wave.




T IR,
Synchronized Cardioversion

Indications:

@® Hemodynamically unstable SVT or V-tach with a
pulse.

® Chest pain

® Shortness of breath

= Altered LOC

= Low BP

= Shock

= CHF

® Pulmonary congestion

@ EMT-IIl must contact medical control for
permission.



Synchronized Cardioversion

Contraindications and Precautions

® Immediate cardioversion is seldom required
for pulse rates less than 150 BPM

® Treat pulseless V-tach like V-fib
@ A-fib>48 hours: risk of clots and stroke




— SYNCHRONIZED CARDIOVERSION —

SVT or V-Tach with pulse?
Ventricular Rate >1507
Hemodynamically unstable?

Yes
G No

Prepare to Cardiovert
(May give brief trial of medications)

| | Do NOT Cardiovert
.
[ EMT-Ill — Contact Medical Control 1

!

Establish Oxygen, IV Access
Prepare suction, intubation equipment

v

Premedicate whenever possible
Valium 5 to 15 mg IV
If BP >90, Morphine 2 to 4 mg IV

!

Apply Multi function electrodes or
prepare paddles

v

Press Sync button, verify
synchronization

!

[ Charge to appropriate energy |

v

' Apply paddles, if not using MFEs |

[ Clear Patient I
v
| Press “Shock” |

YES ' NO
— Does Tachycardia persist

Version 2.0 53 April 8, 2004
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Synchronized Cardioversion

Complications:

Pain from delivery of the shock.

Skin burns due to inadequate contact between paddles
and skin.

Rescuer defibrillation due to contact with stretcher or
patient.

Notes:

Sedation of conscious patients with an amnesic such as
Valium or Versed is strongly recommended. If the
patient’s blood pressure is adequate, use of morphine
is also recommended.




Synchronized Cardioversion

Complications ( cont’d):

@ Rescuer defibrillation due to contact with
stretcher or patient.

@ Skin burns due to inadequate contact
between paddles and skin.




Svnchronized Cardioversion







Transcutaneous Pacing

Delivers a shock causing depolarization
and contraction of the myocardium.

No risk of electrical injury to providers.
Delivers less than 1/1000 the energy used
in defibrillation.




Transcutaneous Pacing

Indications

® Symptomatic bradycardias, including AV block

m Use transcutaneous pacing only for bradycardias
not resonsive to oxygen, ventilation and
atropine.

@ Significant signs and symptoms include:
m BP<80 systolic
® Chest pain
= Altered LOC
® Pulmonary edema




Transcutaneous Pacing

Indications

® Symptomatic Bradycardia unresolved by
atropine

® Symptomatic Mobitz Il and third-degree
blocks.




Transcutaneous Pacing

Contraindications

@ Bradycardia due to severe hypothermia
= May be physiologic

® Increased risk of refractory V-fib

@ Most bradycardia in children results from
hypoxia or hypoventilation and responds to
adequate airway intervention.




Transcutaneous Pacing

Procedure:
1. Consider valium.
2. Apply defib electrodes, generally (-) left anterior, (+) left

posterior. _
3. Apply four-lead electrodes. ______ Ve
4. Follow with application of 12-lead ECG .-@ 5 H
e )
e @ |
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Transcutaneous Pacing

Procedure:.

4. Turn Zoll to “Pacer.”
5. Zoll E Series presets: Energy=30 mAmps, Rate=70 BPM

6. Zoll M Series presets: Energey=0 mAmps, Rate=60 BPM
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Transcutaneous Pacing

Procedure:

Slowly increase current to 40 mAmps, check for capture.
Continue increasing mAmps until capture reached.
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Transcutaneous Pacing

A wide QRS (generally) and a QRS after every pacer spike signify
capture.
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—1 Pacer senses intrinsic beat

If no capture, increase current 10 mAmps every 10-15 seconds until
capture or 200 mAmps.
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Transcutaneous Pacing

Set pacer to the lowest output required to
maintain capture, usually 2-10 mAmps above
the capture threshold.

Verify pulse and check blood pressure.

@® Check femoral pulse.
@® Muscle twitch due to pacing may be mistaken for carotid or left radial
pulse.

When pacing in asynchronous mode or without 3-lead ECG tracing, the Zoll
will pace at the indicated rate regardless of intrinsic beats.




Transcutaneous Pacing

Adverse Effects:
Muscle tremors

Diaphragmatic stimulation

VF and VT are rare complications. Treat according to
protocols.

Notes:

CPR is safe during pacing. You may feel a mild shock if
you make direct contact with defib pads.




Transcutaneous Pacing




l ' QUESTIONS??
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