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The art aof palpating the pulse and its relationship to
the heart dates to antiguity. The Egyptians during the
Pyramid Age (3000 to 2500 B[) recognized and counted the
pulse and this was employed to evaluate the status of the

heart. (Springman and Atlee, 198%).

Among the most common vexing and perplexing problems
encountered in the operating suite is the patient with an
abnormal cardiac rhythm which eccurs in 60% or more of the

anesthetized patients. (Atlee, 19861},

Certainiys one must +1rst preceive the existence of a

rhythm disorder before a diagnosis and subsequent carrective
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measures are taken. In the operating sulites one must
interpret the implications ot dysrhythm: as differently
accrording to the tynes acuteness and durations clinical
settings the pati:ent’s genersl condition and finally the

hemodynamic ceonseguences. (Rayster, 1%89).

It is worth to regard the abrupt onset of dysrhythmias
as a sign ot an underlying problem rather than a finatl

diagnosis. (Rosehys 19887 .

In this essay the sub ject ot intracperative
dysrhythmiaj; which may occur during non cardiac surgery and
that faces the anesthesiologist with a problem that may
dangerously affect the hemodynamics of his patient: will be

discussed.

The pathophysiology and the etinlogy of intraoperative

dysrhythmia will be presented. Alsos the pharmacology of
different drugs and electrical methods that can be used to
control intracperative dysrhythmia tonether with the art ot

managing ditferent types of dysrhythmias will be discussed.
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PATHOPHYSIOLOGY OF CARDIAC DYSRHYTHMIAS

¥ Anatomical consideration:-—

The sinpatrial! node (S5AN) is located at the junction of
superior vena cava and the right atrium.(Fig. 1} Impul se
arising in the SAN spreads throughout the atria but may be
conducted throngh the anterior: middles and posterioar
internodal tractss and interatrial tract (Bachmann’s

pundle). i(Becker, et al., I981}.

The impulse is conducted from atria to ventricles via
the atrioventricular node (AVN): which 1s located in the
right atrial endocardium. The AYN contains slowly conducting
rells that significantly delay transmission of electrical

impuise. (Ganong, 198%9).

Bachmann's bundte

Sinus node

Internodal |

pathways
—4t- Lefl Bundle
AV node -— Branch
Rundte -— Posl. division
of His L
- Ant. division
Right Bundle " Purkinje fibers
Branch
Fig 1 — Ningrammalic reprasentating of cardiac conduction

system  {oouted from Ganongs 198790

b
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From the AVN the impulse is conducted by the His-
Furkinje system to ventricular myocardium. The His bundle
arises from AVN and divides at the muscular interventricular
septum into right and left bundle branches (REBBs [ BB). The
LBR wusually divides into anterior and posterior divisions.
The terminal Purkinje fiber network extends from the bundle
branches tao the ventricular subendocardium delivering
electrical impulse to both ventricules nearly

Simultaneously. (Becker, et al., I981).

Sympathetic innervation of heart arises from the

thoraric segments T1 to T4. Catechol amines increase pacemaker

discharge rates shorten AVN conduction times but donot

affect normal His—bundle conduction. (Ganong, 1989).

Parasympathetic innervation wvia vagi nerves provide an
opposite effects to those of sympathetic stimulation and are
mediated by acetylcholine (ACh). It 15 currently known that
vangal fibers are nrobabty distributed only to the nodal and
atrial tissue. 1n facts at least two tvpes of ACh receptors
are 4ound 1n the ventricles: fype | receptors are vagals
whiie type 11 receptors are not blocked by atropine (Rogers.

1PHAY .,
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The inside of the myocardial cell is negatively charged

in respect to the outside» with transmembrane potential of
(-60) to (—90) mv. This is known as resting membrane
potential (RMP). This RMF results from unegual distribution
of ione across cell memberane. The chiet intracellular ion
is potassium (K+)u while the chief extracellular one is

+
sodium (Na )Y (Katz, et al., 1782}.

Cardiac cell membranes possess ion channels (protein
molecules)s that permit ions to move across the sarcolemma.
These innic movements give rise to depolarizing and
repolarizing currents that are responsible for electrical

activity of the heart. (XKatz, et al., 19827.

The action potential (AF) is a self propagatings all—-
or-none sequence of transmembrane potential changes caused
by changes in memberane permeability to various 1noss and

accompanied by transmembrane ion currents. (Rosen, 19882,

The cardiac action potential has five distinct

phases:—- {(Fig.?)

(1} The initial depolarization (phase o)s due to a rapid

. + .
increase 11 Na conduction.
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(?} The initial rapid repolarization (phase 1> due to

closure of Na+ channels and chioride (cl_ Y o influx.

(3) Plateau (phase 2)s due to a slower but prolonged opening

++
of ca channels.

44
(84) Final repolarization (phase 3): due to closure of ca

+ .
channels and prolonged opening of K channels. This

restors the resting potential.

(5) Spontaneous diastolic depolarization {(phase 4)» mainly
++ +

due to slow Ca rather than Na current. In generals

there are cells that typically display spontansous

depolarization {(5low response type) or pacemakerss and

those that usually do not {(fast response typel) or

Purkinje cells. (Springman and Atlee, 890 .

¢ Fast Response cells:- (purkinje cells)

They have the following characteristicsi-—
{1) Maximum negative diastolic potential is about -8 to
- Q0 mv.
2 The thresholid potential is usually greater than - 70 m\.

{3) Phase O is rapid.

(4) There is an early rapid phase 1 repolarization,
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(5}

The AF 15 completed by a pbase Z plateai

final repolarization.
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Figure 2. Stylized cardiac action potentials from fast and slow cells. {A) A typical
action potential from a fast response fiber displaying automaticity (Purkinje). (B} Action
potential from a slow response fiber displaying automaticity {SA and AV nodes).

Figure continued on following page.
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et it

Transmembrane Potential (mMV)

Resling membrane
E potentiat
r 1
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Panel C.

Figure . Continued). (C) A fast response action potential from cardiac muscle,

not usually showing automaticity.

{pouted from Springman and Attless 19891

+ Slow Response Cells: - (SA and AY nodal cells)

i1)

2}

(953

(4

They exhibit +features as follows:—
The maximum diastolic potential is about — 40 to
my .
Threshold potential is less than - FO omy.
Fhase G 15 slower.

Fhase 1 1s not apparent. (GFanofid. 12871,
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