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HISTORY ©F FACTHG

The fundemental principles for utilizatiorn of artificial pacing were

estaklished as early as 1332 by Hymen{l]. HJe sugpeated that the effezct of
intracardiac epinevhrine injection was nonspecific, and that the effect
was actually due to the injecting needle creating an irritable focus whi-
ch produces a nrensturs beat and stimilztes beat formation. To test this
theory, he constructed an electrical needle which he inserted into the
right atrizl wall of animalis to act as 2 peeemaksr, he used this needle

with some apparernt auccess in Guina Pigs during cardiac arrest by suaffoc-

aticn,

In 1351 Zaliaghan and Bigelaw{2'} stimulated the canine sinoztrial
note with irensvenously inftrcduced unipolar and bipelar catheters duxing
hynothermic cardiac arrest, to increases the »ate of ths heart with intact

atrioventricular conduction,

In 1952, Paul 3011(3] succeeded for the first time in reviving an
arrested human heart by the anplication of an exiemal, transthoracic ele-
ctric shock. Pe used puises of 2 msec, duration and 75 to 157 volts in atw
rength repeated 40 to 90 times per minute to rroduce cardiac systole. This

techrique proved to be 1ife saving, and ovened the ers of wide spread
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elactriesl =tirm:iztion of the heart.

In 1957, spurred by the imvetus of surgicaliy produced A~V dissocia-

tion, Weirich(4) and associates demonmsirzted the clinical feasihility of
direct eleéctrical stimilation of the myccardivm, They inserted a stimulat-
ing wire to the myocardium throuch the zlosed chest and connected it te an
external pulge generator to produce sustained yepititive wentricular cont-

ractions.

In 1998, Furman(5} introduced a catheter electrodse inte the right
ventricle ané thus peved the way for transvenous sndocardial slectrostim—

Wation of the heari,

P ¥ z -
In 1959, Furman ané bchwedelkéj renoried the acute and chyonic ther-
apeutic apuliecaticn of exitermal transvenous cardiac stimulation in  human

boeings when thay used this technique on 2 large sczle,

The development of transister in 1959, enabled Flmguist =nd Senning
{7} in sweden 1o implant a pacemaker subcutanecusly, utilizing radio-fregqu-
ency induction of pacemaker stimuli into an inmplanted recieving unit, which
deliver stismli to the myocardium wiz two stainless steel wires inserted %o

the myocardium after thoracctomy,
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Mercury Zinc Cells enabsld Chardack and Greatbatch{e} in aoril 1960
to constract a completely implarntable pacemaksr unit independernt of any
external power source, The electrods was fixed to the myocardium via th-

oracotonly.

With demonestration thet transvencus electrodes could he left in
nlace indefinitely with continued stimulation, and that infection and dls-
location of =lectrodes placed by troracotonmy could oceur, with the high
ineidence of secondry thoracotomy for remalr or replacement of leads, the
first pulse generator and slectrodes for tetzl transvenmous implant were ma-

de swvailzble in 1945(9).

Tnitially, all pulse genevater produced regulaxly timed stimuli yei-
iding = fixed cardiac rate, usually se* batwzen 60 and 70 bzal per mirmate,
Tn 1563 Kathan{10) and nssociates produced A pacemaker which stimulats the
ventricle in response te atrial systols, with a cardiac rate gensitive to
those physiclogic (and somatimes patholegic) stimull which contrel atrial

rate,

The development of non-competitive (Demand) pacemakers about 1365(311)
resolved the problem of whetker heart block is fixed or intermitient. The
demand pacemakers allew sinus rhythm to exist, and stimlate the heart when

the ecardiac rzte fall helow a predetermined rate,
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I, TITHECICATIOIE ©F  CARNICS PACING

The artificial eczrdiac pacemzker has beer zn important advance in the

arolieation of modern electronics to humen biolegy and medicine,

Tatil sbout 1970 most vhysicians and surgeons would have considered
carefully whether to imptant a pacemzker in the abeence of demonstrzted
Adams-Stokes attacks, Gradually a variety of miner neurologic lapses and
vrophylactic indicaticns have become dominant., Tor purnoses of clarity and
utility in comprehensing Adans-Siokes Seimures, we should know *mazft  any
condition which lead to dimiretion of left ventricular sutput, will produ-
ce episcdic cersbrol iscnemia, =nd any disturbarce in the action of the
heart that begine and ends abrurtly will alse eauss interruptisn of car-
dizc outpit and wence cercbral iscremia will result, so symptoms mzy inc-
lude dizmziness, 1isht headedness, brief iapses of conscioususss, and fai-
nting, with or without scenvilsions~zll hesed on intervuption of cardiac
output. These dsfinitions ire useful as *they direot modern therapy to the
circulatory arrest and its consequsnces, with only sccondery atteniion to

the waderlying cardiac rhythm,

Freguently the determination of whether a patient had any Adams-Stokes

selzure, cspecially where it entails less neurelgic menifestation, could
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aroef most difficuit, e diagnosia of aguired intermnittent or raertial com—

plete heart block, 2:1 or Mokitz IT vioeck car be made electrocandiographi-

b

eally, Once rade there ars few who would dispute the ne2d for cardiac pazeo-
ing. Tnfortunately, cepturs of the moment of 4T dissociation mey nct be
sasy and a carcful neurclogiec svaluation may still be reguired, The prese-
noe of bifascicular block while strongly sagecstive of 2 cardine basis for
accompanying syncopz, does not preclude the sesaibility of neuwrologic dia-
pase, The arohlem Yecomes oven more complex when dealing witk bradycarcia
wrelated to Meart biock, Jor example, now ofter does aivial fibrillation
with 2 ventricular rate helow 50 in 2 patisnt 70 years of zge or oldor
causc symproms of any sort and in the specific instance, 18 pacing requi-
reft to prevent firther bradycartiz® Tre answsr is prebebly theit the rela-
tively asymptomstic matinmt with that comolex showdd he naced =nd medica-

ticn such as digit=lis =2nd dianretics should be continmeed as neeied{l? .
[

Hew slow a bradycardiz is pathologic in mn 2lderly verson with a sinus

mecharism zad A4-V conduction? How siow iz sinus bradycardisa that reguires

L

troatment and what complex of symptoms should be sonsidersd as indicatins
the need for pacing? Clearly =lderly uwatients can tolerate 2 sinas rote of

4550 per minuts spparently without deletericus =ffects, finm "asympiomztic"

simas rate of 40 por minute or zbove In the alder patients arsuss agsnist

pacenaker implant. Again if =0, what durstion of sinus arrest and asysisle
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become patholozic? We would probably a1l agree that a2 ainus arrest of J.0seo,
Apmands treatment, but does an episcde of 1.5 to 1,8 seconds during an oth-

erwise more rapid rate and without symptoms reguire pecing”

The decisicn conceyning vacemaker imwlantaticn iz often 4ifficult and
careftl evaluation is required, Folier monitoring, carried cut around the
clock(13), cbeservation witr continuoua monitoring in a coromary szare unit,
and provocative teats such as bundle of His studiea(14,15) and sinms node
recovery time afier rapid alrial pacinz{1l8) and programmed cardiac atiml-
ation may be reguired, Bven with 2]l ihesc technigues a definitive answer
concerning whether to pace or neot io pace may not be availakls, IS necess-
ary temporsry cardizc pacing ander obzervation, may be reguired to resolwvo

=

th

)

nroblen of whetber an inerease in a sinus bhradycerdizs of AD ger minute
to &0 or 70 chanses =2 patieni's meniation, cardiac compsnsation, or fesl-

irg of well being, Often only such an approach, with the assessment by oth-

o

er coileagues, the patient himself znd famiiy will enable 2 decision to e

mada,

In general the current ccncepts for cardise pacing today, put forwards
the followings as indieatioms for pacing: (12, 17, 18, 44, 62, 65, 723,
L= Temporary racing,

1- Symptomatic seccnd degree, trifascicular or complete 4-F Mlack espacial ly
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during acute myocardisl infarction requires temporary pacing. It should

he noted that A=Y block per se does not reguire pacing,

6]

Symptomatic and drug resistent, sinus arrhythmiz inciuding sipus brady-

cardia, ginus arrcst and sino-airial block.

Left bundle Branch block, bifascicular block ard trifascicular Bleck
with acute anterior wall infarcticn usuzlly reguire a short tesrm pac-—
ing tecsuse tac above findings 2re often forsrummers of cooplste hea-

ri hlack.

Emergency treatment for Adama-Stcekes syadrome and sympiomatic bllate-

rol bundle branch hleck.

Sympromztic digitalis induced irifascicular or compleis AV biock or 34

Mook,

"

“ofore or during implantation of permenant pacemaker,
Therapsutic trial “or intmactable congsstive Meart failure, cordicsen—
ic shock and cerebral or renal Insafficiency,

~ -

Prophyiactiic poecing during major surgery when the fAdnms~Ziogkes symdr-

cme is =niicipaied.

rug resistant and refractory tachyoardies.

B, Pzrmenant Pacing,
Symptomatic (Mobiiz II) second Zeg=oe and complete AV block,

Syaptomatic chronic and dwug resistant sinus arruyiiasis inelveding sinus

bredycardia and sinus arrest.
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3. lomplete AV Ylock in acute myocardizl infaretion lagting mors than 2-3

weelss .,
4~ Symptomatic bilatersl bundle branch black.
b~ 3Jick sinus syndroms.
- FEyperser=itivity carctid sinus syndrome.
7- Recurrent Adars-Stokss atlacks,

8- Recurrert dmg resistant tachyarrqythzia,

Sick Sinus Syrndrome

Tyafunetion of biack and parowy=

[

emal atrial fibrilla*ion had been described in 1916 by Levine(l?), whoran
Shcrt(ED] dascribed the =lternzting cims bradyveoardiaz-tachycardlia vhenomen-

on in 1954, Lown in 196 .,x21) fivst uzsd the term sick sinus syndrome fo de-
soribe certain arrhythmias following dirset current cardioversion whern a
cnantic atrizl rhytrm, changing P owsve conteur, bmadycardia, mltipls recu-

rrent setonie bezte with rung of atrial =and nodal tachycardia occared. Fer-

rer{ 22} in 1968 siudied *he sirmus nedal dysfunctions mors elossly anf reve—
rted that taese dysfanctions, referred to a3 the sick sires syafroms, wWere
not rare, but diffismalt to dizgrnose and defired it as including tre follow-

ing: sinus bredycardia, zinus arrost leading to either azyatels ctonie

[

rhyti, chronic atrial fidrillation with slow wentriculsr resporse and jun-

cticnal bradycardias, After Ferrar's descerintion many remcrtz “ollowsd  and
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varicus terms were uged to describe this thencomencn iike, inadeguate sinus
mechaniswl 23), siuggish simue node syndrame(Eﬁ), ginoatrial synccpe(25j,qnd

bradycariia~-tachycardis syndrume(EEj.

In the lzst few years, sick sinus syndrcme as an indication for card-

lac pacing mzke szhout 20-40 percsnt of paceﬁaker'indications(l?,??}.

Te arriythmias of the sick sinue syndrome can be classified in:
A= Generator failure of the sinus node, with:
1- Intermitient or permenant sinue bradycardi-g
2= Intermitient or nermerant cessztion of sinus ytam{sinas arrest)
with or without =trial {Fluiter or fibrillation}, Janectioral or ven-
tricular sscame rivyikms,

omhination of the above in ths bradyeardia-tackyeardia syvadromes

W
|
1

A=  Permenant cessation of ths simns riytam and repl=acemsnt by atrial

fibrillastion often assooiated with 2 alpw veniricular rate due to
accompanying atric—ventricular nedal discasay with

5= Wo or very slow sirmms Yaythm after cardieversion,

t'TJ

Sino~atrial exit bloek, with or witbeut at=isl, justicn=l or vemtrisu-
lar escape rhythms.

Sick simis syndrems iz noi a disease of the sime node it alen a diffuse
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