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The pacemzkers of ioday lotk culie modern... are
otviously the product cf &z very =zdvenced sizie ©
nology. S¢ how new is ithe concept of eleciricsl stimu-

ls3iion of the hesrt 7

1., BARLY HISTCRY (1774 - 13932) :

In %ne znnals ¢f the Roysl Zume Sccietyy London,
there is »ecorded the cese of 2 child whe hes fallen
‘downgtzirss -nd whose hesrt 12d zpperenily siopped 28 2

reguli cF <he shcck. Scme scrt of current scurce wes

=pplied to verious peris <I Ler TO4Y, with nc respcnze.
The -ulses were then zpplied %c ker chezi, cver the

: = Ky - I .y perm o
heart, 2nd signs of life rec. rerrel-the cilld vis re-

3~ h e -+ o T . 7 1
cusciizted, The date ¢ thiz report 1772 1.
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Teltcot's ecxly Lottery, the "Voltzic pile" he sivinule-

ted the heart end produced sitrcng contreciicnse
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THE DEVELOPMENT AFTER 1932 :

Bigelow et =1 (1950) and Cellaghan and 3igelow (1951°
described improved electronic pulse generators, endccerdi-
sc electrodes, and successfully used itrznsvenous endocar-
diac srinulstion in the experimental znimal. The chief

interest of thegse investizgsiors wss the 2rez of tradycar-

Fa

diz znd cardisc arrest during hypothermia.

Barly clinical werk on pacing wes done by Zoll,in
1952. He uged skin elecircdes on the pziieni's chest;
trensnitiing encugh of a shock to cszuse the heari within
to contrescte Eis werk proved the life-scving velue of

pacing, and sperked infensive Znvestigeiicn in a2 number

of mediczl centers in the Foores Ffollowing.

In 1959, ihe first
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stictianecusly, by Elmgulst znd Senting. The elecirodes

were sutured tc ihe eplcerdiun =%
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exrozsed by & ithorccotomy. In Germenys in 1G
Plgssmenn corried out the first pecenzker implanisticn
ofter thorscctonmy. Since this timey, =z lzrge nunter cf
curgicel technigues heve teen cevelcoped. &g 2 ruley, on
cceount of the reliztle fixstion of the elecircdes ic
the heart, heert and chest surgeons gave preference ic
thorscoiony ory later, zfter furiher developmeni; 10 =he

eural, irznsmediszsiinzl cr iransdiephragna
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Thie unit was made smsll and independent of 110-voli
powery by the use 0f itransisiors. Ii made the szfe,
truly portable pulse gnerztor a reality, znd encouraged
videspread investigeiion of eleciricsl stimulation for

hearttlock:.

When open-hesri surgery began ito be conducted in the
ezrly 195C's, interesi in eleciriczsl control of the card-
izc m=te was soon renewed, beccuse the Inadverien induci-
ion of iemporary or permaneni heart block during the re-
peir of intrzcardisc defecis was g fiirly frequent and
often lethal occurrsnce during the develcpmentel pericd
of thig 1iype of surgery. Treatment cf this ceanplicziicn
ty cardiocaccelerating drugs wes unssiisfzctory except
for chort pericds <¢f time, :nd 1ts mensjerentv wes drsna-
ticelly improved ty the inirciucticn ty Veirich ei al
(1957) ef myccrrilzl electrode wires. These wires, of
zrall dismeiery, were anchored itc the nyocardiiz: znd trou-
cht ouf *hrecugh the chest wall 1 the itime of cperzticn,
The currenis reguired 1o cenake through such wires are
(LY 2 Tew riilliawperes =znd well btelow the threshold of

in

m

This opprozch tc the irecinent of surgicelly lnduced
tlock was very effective. It trought ctcout the develop-
o

ment of tattery-driven externcl pzcemakers of small size
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the subtculisneous tissue. Tronsmission of rzdic-Iregquency
waves tc & small receiver nlesced direcitly on the myocer-
dilunm, elininsting the elecirode wires, was reporied by

Couzilli et 21. (1S5l).

Cther invesiigztors pursued the concept of 2 comple~
tely = fully implentatle system carrying it's own power
cupply (Bluquist and Senning, 1555; Cherdack et 21.,196C:
Zcll et 21. 1959; Ksntrovitz 2% 2l.y 1962). The first
gsicceszful long-term clinical use of a self-ceontained
pecemeker opersiing through uyocardizl elecirodes wes
reported in 190 (Chardscik e% 2l1.) znd in the ensuing

years implented pecemzker systems of vericus types h:zve

5

becone *he long~ierm treziment ¢f chcice ¢f symptenntlc

chronic hezrt tlock =ncd rel-ied dlscrderz.

In the trief speon of Tinme singe ithese ezly reports,
new operciive tecrinliive o8 weil zs nedificniions of
clder cnes hove Leen described, and insirumeniciicn of
‘nereccing degrees of cophisiicziion has teen developed.
Long-tern success with 2 fully implznted pzcensier systen
operziing through & iransvenously pleced endoczrdiac
electrode wes reported by Siddons and Dsvies (1%63).
In the sone yeary Nethen et z2l. (1963) reporteld on the
cliniczl uge of zr implznicd synchronous pzacelzier DICg-—

renmed frem setrial ectiviiy, znd more recently, Porsonne

Central Library - Ain Shams University
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o
]

et 21. (1956) reported on the firsgt clinicaliriel of an
inplanted pulge generztor thet{ was programmed ty veniri-
cular zctivity and operated on the demand principle,
emitting stimulionly when the teat 1o ezl rate of the
heart falls below a present level (for instence, 70 bests

ner nimute PPH).

In recent years there have zlsc teen refinements
; $ an g o P (I :

and new epplicetions of femporsry pzcing techniques not
only to the control of chrlnic tlock, buil zlsc tc ihat of
secute zirio-ventriculer tlock in the ccurse of nyocexrdial
infarciions The demein of pacing technigues now zlgc
includes *he %emporary and permanent manzzemeni c¢f cer-
tein uncontrellatle techyarrhyihmiscs; the cdminisgircilen
of "peired electricsl stimuli® - still experimentiel ot
the present itime-hcg teen uzed teo slow ihe rete <7 the
hezrt z2nd ¢ ingrecce its conirszctile erformance.
These itemperary prcing techaigues-cither
sn ancdequeate rete o1 te zuppress tzcchysrrhythnics-heve
Yecome ircreczsingly impertont tools in the posicpercilve
i
L

cere ¢f cardize snd cther surgicel pevisnise

During the early years of cliniccl cpplicaiicn ¢f
pecing techniques, technical aroblems with the elecir—
odes ond power source were srecdominant. Wnile the former

were solved fairly quickly, the developrment of long-term

Central Library - Ain Shams University
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l2sting bet-eries remsined a rether siubtorn otgiacle
until finzlly the cliniczl use of =z nuclesr enersy powe-
red peocemaker was reported in 197C. (Lszurens and Fivnics,
197C). HNewly developed chenicel systems, such ss lithiur
tatleries =nd rechargesble teileries, are now seeing their
initial c¢linical ¥rial snd considerabtle improvements have

been made in the consiruction of the mercury cell znd the

efficiency of the elecircnic circuity:

Feo doutty the ledtronicsuturelsss cork-screw eleci-
rodes vhich hoa bteen commercizlly =vailatle gince 1973,
has gre tly simplified myccordisl implenisiion and cons-

titutes 2 rezslly significant sdvance In the trectoeni of

G

ne*tients requiring permenent pescinz. This elecircie,

i
itizlly used by Hunier znd zgcoeiries, znd oy lozgour

5

and scsocictes, doces 2ot recuire wide surgicel exposure
oh

Auced in 1€72 zand £1llowed the ncn-invezlve progrommalbl.
1ity of both rate sznd ocuipui with impulse durciicn

vyerri-tion 2z g function of roie. Thenks to CPI (zzréicce

Pacenskers, Inc.)which paved the wzy 1o the dizitel
prograrmiztle pacemeckers in 1677. (loshzrrzfm et zl.,

1877) »
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The two decades thzt has elspsed since the first
clinicel gpplicetion of pecing to Arne Larsscn on the
8th Cctober, 1955, 1in Sweden, nzs seen considerctle
chenges in the reletive imporftence of the respeciive
»cles played by the cardizc surgeon end the cerdiologist.
The first pszcemsker systems 10 be ilnplanted used nyocar-
dial electrodes requiring therzcoetomy snd for this rezson
were lergely in the surgicsl comsin. When treansvencusly

placed electrodes Lecame populer in the nid 195CYs, the

"}

cardiolegist, converseni with cerdize crtheferizsiion
tegan $0 plsy zn imporiznt roley, especiclly in the deve—
lopment ¢f temporary peci technigues for therzpeulic

-

znd dizgnesiic puirrcosese The fleld of cezriise zecing is

surgerys caordiiclcegy, and tichcexmiccl cnd elesilcnliz enzgd

neering, zné in the larger zediccl centers tile fzs led
to fthe development cf specicilczed terus devoiing full-

Central Library - Ain Shams University



