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aberration: deviation from a normal course 

ablation: removal of a part, as by cutting or radio-frequency catheter

accelerometer: detects accelerations perpendicular to sensor

acetylcholine: a neurotransmitter at the myoneural junctions of striated muscles, at autonomic effector cells innervated by parasympathetic nerves, and at the preganglionic synapses of the sympathetic and parasympathetic nerves
action potential: all or nothing response when threshold is reached that travels at a constant velocity and unattenuated along the membrane of an excitable cell

activity estimate (level): proportional to the activity level and is usually generated after filtering, amplifying, and using threshold levels on the raw sensor signal

adrenergic: activated by or secreting epinephrine or substances with similar activity; those nerve fibers (sympathetic) that liberate norepinephrine at a synapse when a nerve impulse passes

afferent neuron: a neuron whose cell body lies outside the ANS and carries information from the receptors at its peripheral endings to the ANS

afferent: bringing to; nerves carrying sensation to brain

ALU (Arithmetic and Logic Unit): a functional unit in the microprocessor that does arithmetic and logic calculations
angina: brief attacks of chest pain due to insufficient oxygenation of the heart muscle tissue

anisotropy: a property of cardiac muscle in which the tissue properties vary depending on the direction of measurement
anterograde: forward propagating, in a direction which is considered normal

arrhythmia: disorder of the rate and rhythm of the heartbeat; linguistic purists advocate the use of dysrhythmia

arteriolar constriction: constriction of the arteries
asynchronous pacing: pacing at a constant, preset rate, also known as fixed rate pacing

asystole: a cardiac arrhythmia characterized by a lack of electrical or mechanical activity

atrial escape interval (AEI): the time between a paced or sensed ventricular event to the next atrial event; also known as ventriculoatrial interval

atriomegaly: an abnormal dilation or enlargement of an atrium of the heart

atrioventricular interval (AVI): the electronic analog to the P–R interval; it is the programmed interval from a paced or sensed atrial activity to the following paced or sensed ventricular activity

atrioventricular: pertaining to an atrium of the heart and to a ventricle

automaticity: the ability to generate an action potential spontaneously

AV synchrony: for every atrial beat, there is a corresponding ventricular beat

baroreceptor: a sensory nerve ending that is stimulated by changes in pressure
bathmotropic: influencing the response of tissue to stimuli

bradyarrhythmia: resultant dysrhythmia caused by bradycardia

bradycardia: where processes act to interfere with the control of the heart by the sinus node, resulting in normally slower heart rates

bradykinin: a peptide produced by activation of the kinin system, in a variety of inflammatory conditions; it is a potent vasodilator; it also increases vascular permeability, and causes contraction of a variety of extravascular smooth muscles
cardiac output: blood volume pumped by each ventricle per minute

cholinergic: activated by or stimulated by acetylcholine; those nerve fibers (parasympathetic) that liberate acetylcholine at a synapse when a nerve impulse passes

chronotropic: affecting the time or rate, as the rate of contraction of the heart

circadian: a rhythm of biological activity of about 24 h

concomitant: accessory, taking place at the same time

contractility: the state of the muscle tissue which describes the speed of contraction

CVT: central venous temperature; the temperature of the blood in the right ventricle

datapath: the hardware components that perform arithmetic calculations and execute instructions under the direction of control unit
debounce: to filter the electrical signal from a switch so as to eliminate intermittent pulses caused by mechanical bounce

decode: the reverse process of encoding; to convert a formatted signal into its original values

defibrillator: an electronic apparatus used to counteract atrial or ventricular fibrillation by the application of a brief electroshock to the heart, either directly or through electrodes placed on the chest wall

depolarization: neutralization of polarity; a change in membrane potential from –90 to –70 mV since it is a decrease of the potential difference, or polarization
diastolic depolarization: the spontaneous rise from maximal diastolic potential to threshold in a pacemaker cell

distal: farthest from the center

diurnal: see circadian

dromotropic: affecting the conductivity of a nerve fiber

dysrhythmia: disorder of the rate and rhythm of the heartbeat

ectopic rhythm: a cardiac rhythm generated by any nonsinus pacemaker

efferent neuron: a neuron that carries information away from the ANS

efferent: bearing outward, away from brain

efficacy: producing or sure to produce the desired result

ejection fraction: a ratio of the blood volume ejected from a ventricle in one beat divided by the blood volume present in the ventricle before contraction (i.e. the SV divided by the End Diastolic Volume); used an indication of sympathetic activity in rate–adaptation 

ELT: Endless Loop Tachycardia, a pacemaker-mediated tachycardia common in AV block and sick sinus node patients using DDD mode pacing

embolism: the sudden blocking of an artery by a clot or foreign material that has been brought to its site of lodgment by the blood current

encode: to represent a signal in a particular format; in pacemaker programming, the numbers which specify parameters are encoded into a stream of pulses

end-diastolic volume: the amount of blood in the ventricle just prior to systole

endocardium: inside of the heart
entrainment: any stable condition with definable monomorphic periodicity resulting from the interaction of two rhythms

epicardium: outside of the heart
epinephrine: a hormone secreted by the adrenal medulla and involved in regulation of organic metabolism; it is a catecholamine neurotransmitter

escape rhythm: a cardiac rhythm generated from any of the latent pacemakers of the cardiac conductive tissue; escape rhythms are a subset of ectopic rhythms

esophageal: pertaining to the esophagus, which is the passage between the throat and the stomach

fixed-ratio block: as the atrial rate continues to increase above the URI, P waves occurring within the TARP are ignored, or blocked

FSM (Finite State Machine): a control unit which maps the current state and the inputs to a new state

ganglion: cluster of neuron cell bodies outside the central nervous system
hemodynamic: forces involved in circulating blood through the body

HR: heart rate

humoral: pertaining to elements dissolved in the body or body fluids
hyperpolarization: a change in membrane potential from –90 to –100 mV since it is an increase of the potential difference
hypothalamus: brain region below the thalamus responsible for correlation of neural and endocrine functions
hypoxia: a state of low oxygenation

hysteresis: occurs when the hearts spontaneous rhythm drops below the LRI; the pacemaker responds by pacing the heart at a fast rate, until the heart’s spontaneous rhythm exceeds the LRI

ICD: implantable cardioverter/defibrillator

idioventricular: intrinsic to the ventricle

infarction: a cardiac disease in which a coronary blood vessel becomes blocked; it often leads to ischemia

infarction: an infarct; area of tissue which undergoes necrosis death following loss of blood flow

inhibition: the effect of an impulse unable to conduct though a depressed area, leaving the area refractory so that a subsequent impulse is also blocked

inotropic: affecting the force or energy of muscular contraction
intercalated disk: dense structure that separates neighboring myocardial fibers; gap junction present to facilitate conduction
interrogation: reading back the value of a pacemaker parameter; used to verify that programming was successful or to determine the currently set parameters if they are unknown

interventricular septum: the partition that separates the left ventricle from the right ventricle, consisting of a muscular and a membranous part

intracavitary: pertaining to the cavity within the heart muscle

ischemia: local and temporary deficiency of blood supply due to obstruction of circulation to a part; cardiac disease in which the blood supply can no longer meet the oxygen or metabolite demands of the tissue

lower rate interval (LRI): also known as the automatic interval, is the longest period between consecutive paced or sensed events occurring in the relevant chamber

mapping: converting an activity estimate to target pacing rate using a programmable curve or lookup table

maximal diastolic potential: the most negative membrane potential achieved during repolarization

mean arterial blood pressure (MABP): average blood pressure during cardiac cycle; it is approximately equal to diastolic pressure plus one-third pulse pressure.

monolithic: a form of integrated-circuit construction in which all circuit elements are fabricated on one common semiconductor substrate; from Greek mono (one) and lithos (stone)

monomorphic: unchangeable in form

morphology: science of structure and form without regard to function

multiprogrammer: a type of pacemaker programmer that can communicate with many types of pacemakers using different formats

myocardiolysis: local necrosis of the myocardial fibers due to arterial obstruction, in which the fibers are replaced by scar tissue

myocardium: cardiac muscle (generally refers to atrial and ventricular musculature)
myogenic response: this is a response originating in muscle (cardiac) to some stimuli

necrosis: death of areas of tissue or bone surrounded by healthy parts

noise sampling interval: an interval incorporated into the ventricular refractory period (VRP) of modern pacemakers; during the noise sampling interval, if a significant amount of electromagnetic interference is sensed, the pacemaker will pace the ventricle regardless

nonactivities: activities not correlated with heart rate increases

nonmaskable interrupt: a signal that interrupts the normal execution of instructions in a microprocessor and causes special subroutines to be executed; the signal cannot be blocked or disabled; used by programming hardware in pacemakers to put the device in programming mode

norepinephrine: one of the naturally occurring catecholamines; it is a neurohormone released by the postganglionic adrenergic nerves, having some alpha-adrenergic and some beta-adrenergic activity

orthostatic hypotension: excessively low blood pressure while standing

overdrive: to pace the heart at a rate higher than its normal sinus rhythm often used to suppress trigger events

oversensing: interpretation of false signals as cardiac events; used in reference to detection accuracy of pacemakers operating in automatic mode

PAC: premature atrial contraction; sometimes referred to as PAB (premature atrial beat), a trigger mechanism for tachycardia

papillary muscle: conical muscular projections from the walls of the cardiac ventricles, attached to the cusps of the atrioventricular valves by the chordae tendineae

parasympathetic: causes fall in blood pressure and slowing of heart and other organs

patch: a change to an existing portion of software without replacing the entire program

pathological: due to a disease

phase 4 depolarization: the spontaneous rise from maximal diastolic potential to threshold in a pacemaker cell

physiological: concerning body function

piezocapacitive: capacitive sensor which detects accelerations

piezoelectric: sensor which produces a voltage when compressed or bent

piezoresistive: resistive-based sensor which detects strains or accelerations

PLA (Programmable Logic Array): a device to generate any set of output conditions for any set of defined inputs
pleomorphic: having many shapes, changing in form

polymorphic: occurring in more than one form

postventricular atrial refractory period (PVARP): an atrial refractory period following a paced or sensed ventricular activity

postganglionic nerve cells: lie in ganglion and have axon terminals forming neuroeffector junctions
pre-ejection period (PEP): the time interval between the onset of ventricular excitation and the opening of the semilunar valves
preganglionic nerve cells: cells that have axons that lie in ganglions
proarrhythmic: resulting in the creation of arrhythmia or dysrhythmia

programmer: the external device used to communicate with a pacemaker for programming and telemetry

programming: the process of putting information into a pacemaker, usually parameters which change its operation or behavior

proximal: nearest the point of attachment, center, or point of reference

pulse-position coding: a method of encoding a series of bits into a pulse stream by using the interval between successive pulses to represent one and zeros; for example, a short interval may represent a zero whereas a long interval may represent a one

Purkinje fibers: complex network of conducting fibers in the subendocardial surfaces of both ventricles

PVC: premature ventricular contraction; sometimes referred to as PVB (premature ventricular beat), a trigger mechanism for tachycardia

Q–T interval: the time from the onset of electrical activity in the ventricles to the maximum negative derivative of the ECG T wave

radiopaque: visible on x-ray images as an opaque object

rate of increase/decrease: how fast/slow the pacing rate can changes as a function of time

reed switch: magnetically-sensitive switch used in pacemakers to control when programming or telemetry is enabled

reentry: reactivation of a tissue for the second or subsequent time by the same impulse; a mechanism of tachycardia characterized by a cyclic excitation of the heart tissue

reflection: a linear form of reentry

refractoriness: the inability of a fiber to respond to a second stimulus after it has responded to a prior stimulus

refractory period: period during which excitability is depressed; if stimulated it will respond but a stronger stimulus is required and the response is less

refractory: resistant to stimulation

retrograde: backward propagating, in a direction opposite to that which is considered normal

rhythmicity: regularity of pacemaking activity
sarcoplasmic reticulum: a specialized conducting tubule in the cardiac muscle responsible for storing Ca2+
seismic mass: mass used to sense accelerations

semilunar valve: valves having semilunar cusps such as the aortic and pulmonary valves

sensitivity: pacemaker’s ability detect appropriate exertion levels for various activities

sinoatrial node: a microscopic collection of atypical cardiac muscle fibers at the superior end of the sulcus terminalis, at the junction of the superior vena cava and right atrium; the cardiac rhythm normally takes its origin in this node, which is, for that reason, also known as the pacemaker of the heart

specificity: pacing rate should be specific to activities which increase heart rate so pacing should not change due to activities not correlated with heart rate increases (nonactivities), environmental factors such as travel, or other noise components

stroke volume: the volume of blood ejected from a ventricle during one beat of the heart

supraventricular: above the ventricle

supine: reclining in a horizontal position on your back

sympathetic: causes general excitation under emergencies such as fright/fight, mediated through release of transmitter agent norepinephine

tachyarrhythmia: resultant dysrhythmia caused by tachycardia

tachycardia: excessive rapidity in the action of the heart; the term is usually applied to a heart rate above 100 bpm and may be qualified as atrial (160–190 bpm), junctional, and ventricular (>150 bpm); where processes act to usurp the control of the heartbeat for one or more cycles from the normal pacemaker locus the sinus node, resulting in normally faster heart rates

target pacing rate: the pacing rate which should be obtained for the present activity estimate (level)

telemetry: the process of getting information out of a pacemaker, usually data about the patient or pacemaker

temporary programmer: a type of pacemaker programmer which can place any pacemaker into a basic asynchronous mode (in case of an emergency); a strong magnet is usually sufficient

threshold: point of sufficient cell depolarization to fire an action potential, typically between –60 and –70 mV for fast response tissue

thrombosis: clotting of blood in the vessels

thrombus: a blood clot that obstructs a blood vessel or cavity of the heart

torsade de points: a type of polymorphic tachycardia that occurs against a background of long Q–T intervals and extra beats preceded by long coupling intervals; usually treated with drugs

total atrial refractory period (TARP): represents the total amount of time that the atrial channel is refractory; it consists of two separate timing intervals; the TARP begins with a paced or sensed atrial event and extends through the AVI; the atrial sensing amplifier is always refractory for the duration of the AVI; finally, the TARP ends with the completion of the PVARP

total peripheral resistance (TPR): the total resistance to flow in systemic blood vessels from the beginning of the aorta to the end of the venae cavae

transconductance: the ratio of the change in output current of an electronic amplifier to the change in input voltage which caused that change in output current; the most common symbol for transconductance is gm, which derives from the alternative term mutual conductance
trigger: an impulse that results when an afterdepolarization reaches threshold potential; see also PVC and PAC

triggered rhythm: repetitive action potentials derived from early or delayed afterdepolarizations

underdrive: an antitachycardia pacing protocol using a steady pulse rate well below the tachycardia rate, it is successful when one of the pulses interacts appropriately to terminate the reentrant tachycardia circuit

unidirectional block: phenomenon in which cardiac impulses can pass through the cardiac tissue in one direction only; it is a major component in reentry

universal programmer: a type of pacemaker programmer which can communicate with many types of pacemakers, all using the same format

upper rate interval (URI): the shortest period allowable between paced or sensed events in the relevant chamber, while still maintaining one-to-one (1:1) atrioventricular (AV) synchrony

VACT: ventricular to atrial conduction time used to detect ELT

vagus nerve: 10th cranial nerve with motor and sensory functions and a wider distribution than any of the other cranial nerves, a parasympathetic nerve via the medulla

vasoconstriction: constriction of the blood vessels

vasodilation: dilation of the blood vessels

ventricular blanking period (VBP): a brief 10–60-ms interval, incorporated into the first half of the AVI; it begins with the release of the atrial stimulus, and continues for a brief period after the atrial output pulse; the ventricular blanking period can be thought of as an absolute ventricular refractory period

ventricular depolarization gradient: the area under the QRS complex in the ECG, measured by integrating the ECG voltage during the QRS complex

ventricular elasticity: the expansion characteristics of the ventricles of the heart
ventricular refractory period (VRP): in a ventricular-based single chamber pacemaker, the VRP is defined as the period following a paced or sensed ventricular activity during which no sensing occurs

ventricular safety pacing (VSP): a period incorporated into the second half of the AVI; any signal (crosstalk, QRS complex, etc.) sensed by the ventricular channel during this period will not inhibit the pacemaker; instead, the sensed signal will initiate a pulse to be delivered by the pacemaker

ventriculoatrial interval (VAI): is the time between a paced or sensed ventricular event to the next atrial event; also known as atrial escape interval (AEI)

visceral organ: muscles that line the walls of the internal organs

VLSI: technique of laying out millions of transistors on a single chip to produce high density circuits
WARAD: window of atrial rhythm acceleration detection used to prevent ELT; it is an atrial event observation window defined as 75% of the previous P–P interval

wavelength: in reentry, the product of conduction velocity and the effective refractory period of the tissue; for reentry to exist, the wavelength of the circuit must be shorter than the length of the circuit

Wenckebach pacemaker response: as the atrial rate increases above the URI, the AVI is lengthened so as not to yield a ventricular pacing pulse prior to the end of the upper rate limit






