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PAYSIOLOGICAL BASES AND REIULTS OF THERAPY OF CHROKIC
OOROWARY INSUFFICIENCY WITH THE AID OF BILATE-
RAL LIGATION OF THE ISTERNAL MAMMARY ARTERY

[Following 18 the translation of an artlcle

by V. I. Kolesov entitled "Fizlologicheskiye
Chosnovaniye i Rezul'taty Lechenlya Khronlchese
koy Koronarnoy Nedostaochnosti pri Pomosheohl
Dvustoronney Perevyazki Vmutrenney Grudnoy Ar-
terii®{¥nglish vevrsion akove) in Xlinlicheskaya
Vedltsira (Clinicsl Wedicine), Veol. XLI, No.

6, Moscow, 1960, phges Ti-T6.)

Pregented o .the Moscow Surglcal Soclety on 25 Septeme
ber 1959.

i
The Departwent of Yacultr Surgery (ircctor ~ Proi.V.l.
iolosov) and tire Denartwent of Lospital Therapy {Director=

Prof,. i, nlatoy) of the Pirst Leningrad MNeoical Insti-

tufe imeni Academician I.P.ifavliov

At the vresent time a rapaber of surgical operativis are

recomuended for the treatment of chranic corsnary insufiiciency:
symnathectomy, removal of vhe stsllate ganglion, suturing of
roishboring organs and tissues 1o tie gurface of tae neart, cre-

ation of an asentic adnesive pericarcitis, abdominization of the

heart, and so forth. Hewever, i advanced cames those operations

ontail a certain rial and, because of tuis, are ot wuch ased.

‘Moreover, sone of the abeve-delineated surpical interventiois

1
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digrupt the normal physiolo,ic conditions of aectivity of the

heart, which is espeeislly undezirable,

UF the pameroug sarsicsl wetloss of irestinzangina pectoris,

‘. we use bilateral ligetion of tae iatersnsl smsmeaavy artery

9). iurticular atiention das drawn

t

{the Piaski operation, 19

to tuis poeraticn by Baitezzati and aseociates, wuo publisbed

siccensful clinical cases 11335, Of soreipn o orks pudblished
redentiy, aticntion is meriied by the article of ulover {(13%7)
ang nis coauntiors and toe gewﬁﬁﬁ pubiicaricns of ﬂgitczmmti
{1959}, iu whose most recent work date were published on
304 operziive case;_(1979}c. .

in the Soviet Undion we wesre tae first te perform the opera-

-

tion of ligaiirﬁg tae iateraal mammary arteries ia dogine pectors-
¢

is and were also the first to puulish articles on thls subiject,

S : 1 {{L 1. N - 4 . : +

in which we presect®lboth tihse lamaviate ane louny-ierm resuits of

3

treatuent of patients,as well as 006G édata. T.o articies of

SV Pelrovesiy and assbciatﬁs, Beielsipov, ALAJusaloy
were wriitten and published 2iter cur vord,

The operatiosn of bilateral internal aawuary artery liat-
ibi ig bosed on lue eoblateval vascular conpncetions between
todis vemsel snd toe myoeardiuvm. After Ligeation of tae artery
at tie level uf taz second or talrd iuntercostal space, tae ari-
erial pressuare préximal to the ligatare inerease: oy ten to 15
ma g, ‘fne blood flow frod the proximal part of the artery

passes tarouigh the sericardiophrenic artory te the vesseds of

ine pericardi w and partiaiiv reaches the wyocardium,




Improvene.t of the collateralblood supply of the myocardium
followi. g Yigatios oi the inteiaal mawiary acteries has been dem-

coastrated Dy tase

croments of an asson o1 our clinic, A.i.

Previna,
in dogs, in one series of experiments, the left dese

cending coronary artery was ligated; in another serles of exzper.

iments, boto isternal memmary artevics were Lirvst ligateo anc,

) after an interval oi time, tne iLeflt aescendiug coroaary artery
wags ligated. 1t turned oat taat, in the lirst seriss of experi-
sents six of eignt dopdg died, wnereas in the second series only
three of L3 died. Consecvzntly, in acute coronary insualficiency
animuiw survive better followiong prelim. bary iigatiﬂn'oi Tne ine-
ter:al mamunry srieries, 4ais fact wey be explainea by tihe de-
velopaeni of collatersal civeslatlion to the nyocardium Cue to
toe Lizatian Of.ﬁue iaternal manmary arteries.

BY ooy we ave oyar&téd or: 163 patients witn chienic coron~
ary insuificiency. in Tals acticle we ghall discass 1.0 resuelts
of trestment ofﬁnly L11¢ of tiose patients, with dotes of subse-
guent obrervaiion rapging tfros {eur montins to twe yeara. &Ll yate

N ients wers subjectea tu bilat&?@;-iigat;oﬁ of the intevrnal mam-

mary arteries. U.ere were 7Y men and 31 womah.  dne age grouns
st the natients vere as follows: from 42 vo 50, 52 palients; from
51 to DO, 5% patients; from 51 to 70, 295 patients. Whe majority
ol watients were suiferers 6f soie duration (ihree to nine years)
and in 1Y the condition nac Lasiea for more than ten years, i.e.

a guration winieh, in theoginion of some surgecns, is incompaiibie

’ 3
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witih successfal surgical treatrent.

canabie ever of Lisat work; tnenasority

valias iv te ol any woii.
Almost anl! of tue nutients {92 of

ayocardisl infarction, and ten ba

infaretiona. dypertensiu. was gseen in 3
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s ra
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conservative Lherapy

been ineffective or
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Ya. Tsalolikhina, Ye. . Ar'yevae). FPatients with complaintl

€

cof pain in the heart weglon agoinst e background of functlo.
nal disturbances but without obviovs EUG changes of chronic,

coronary insufficlency were not advised to have opﬁﬁatiana*g
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Fig. 1. ZElectrocardiogramofl patlent Z. ;

a) prior to bilateral ligation of the internal msmmary ar-
terles; '
L) five and one-half months after operation.

BCG studies showed tiat, during the first days after opera-
: tion




tion, tiae indices of the 20G improved in b patients, ¢id not

change in H%, and deteriorated slivhtly in two {pro.ressive signs

‘

of chrosic corcpary dnsusiiciencyl.  dence, in g shenificait nuae
. 3 1 e
bher of natientas, thers was not only disappearance of angioal ate

taaus‘afxer aperasion, but also an imwprovessnt ip e degree of
corondry insufficiency as recorded on tae ECG, which ig very val-
ushie dr fuc apspoisal of the imsediate resuites of lreatsent,

ihe icnguterm resu:ta of treciment weprn stusded in Llu oa-

tients. Ghe dotes of follow-up ehscrvation ran ed from four

montis to two years. Juring thls period attachs of angina did

not reeor in 42 patients, were much less frequent in 48 (in ad-

aition to heing less prelonged and less severc, deayite reluxas
-

tion of the strict regimen), apeé siuowed no nubsiantial coanyes

K

i1 2 patientis,

0% preat imporiauce arc tue Uisdiugs of BOG investi_ ation
»¥ matients at remste astes sifier operation. 4 cigtinet iwmproves-
went in the BUG pattern was meen i 47 paiients,
et us cite teo cpses.
Patient 4., 05 yoars old.  Fn L3949, with shysical exertion,
. tnig ratient bezan Lo ex-cerience trvansitory raing in the leit

s o

becae more irzaouent and severc. Since 1357

caoests

Tive yatient had roted sevoere sine aprearing seversl times a day

not ondy voen sie was active but algo at rest, yadgi-ting into tie
feft arm and hand and into the scapula. Jigps of
carcdiac inmufiiciency beran Lo develop. 1o patientwas treatoo

twice ic tou titeraseutic clinie. dae ase of nitisylycerin asnd

O
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validol, ss well as repeated intrecutaneous blockade, pro=-

B
!
|
i
|

vided no lmprovemernt. Subseguantly the patlent became Lne
capacitated for even the lightest work end wae compeligd @w%

stay in bed for the greater part of the 4ay.
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Fig. 7. Electrocardlogran of patient O. : |
&) Prior to bilateral ligation of the internal memmary
gr arteries;

b} two months after operatlion.

Nutritlonal status was good. Thnere was slighit cyano-
sis of the 1lips. Heart rate wss 70 per mimute, and regue-

Elar; the blood pressure wWEs 180/100 mm Hg; the heart sounds

were not sharp, and A2 was greater than F2.




Dhe RO pricr to ogeration on 1Y spptesmber 1958 {(Fig.l,a)
showes deviation of thx :1ectri£&1 axis oi the OR? to tbe l@ft,
aul @ horizestsl electric: positin of o bLearty T was dosi-
tive bBui low, and T? was senreely nositive.  ihe 5.0
5li%ft1y below tie iscslecetric lige., OSingvnosis: nypertrop.y

1 the left veoiriecle, coronacy ingufitelency in Lhe aresa suvy-
9 . N

riied by the lLelt corups v artery.
(Vs s .

’ n 24 September we ligsted the intemmnl memusry arteried.
sltacus ¢t augina‘ceageg, Lae patient was releaced from the
clinic on tie lutn postepuraiive day.

Fi@e sne one-nali months afiter operntisn, toe putientts
concition was still good. Attocks of ausina bad not recurrod,
ihe petient was able 1o carsy oul her domegtic duiies.

LG on 6 harveh 1993 {(Fig.l,b) gq&%ﬁd the 11 Ve waves to

W V2
e diﬁiinctiy cositive. Corclusion vas thal ther. was po fur-
therevidence of coronery iusuaflielency.

Fatient U., 53 years Git. "his patieut bhad experiesced
anpinal attacis for three veay .. Attacks of pain cecurred turee
to four times a day sud iasie&iﬁ to % minuted. LHiapgnosis was

. at.eronclerotic cardiosclercsis.

un QQ Treceater 12538, tue intornal mammary arteries wero

iirated. After oreiclion tie anginel att cks disappeared mnd
¢cid not recur at any .aler tiwme,
e S0G prior to operation {Fig.2,a) showed clear siong of

ehronic coronary insuificiency. ‘iwe mauths after oporation tho

AUM hzd reverted to normet (Plg. 2,b.).

10
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These examples show that sometimes the EUG indices
Pimprove somevhat; with this, there 1ls dlsappeereice of the
tehenges of chronie coronary lasufficlency which were pro-
neunced priocr to operatlon,

P However, such good leng-term results were not slways
fortheoming. .

d |

) According to our observatloens, in eight percent of pa-
tients the lorg-ters results were Letler thsn the lmmedlig-

te resulits, which may be due To the graduelly inereased col
leteral oirveulation of the myocardium due to ligation of

the inbternsl mamnary arteriss,

In gevneral, however, the lopg-term results were lesgs
satisfaciory than the ilumediate ones. The findings are
ghown lu the table,

Table

Comparison of Immedlatz and long-Term Results
in Patlerts with Angina Pectoris Treated |
by Blilateral Internal Hammary Ay—

tery Lligation

, ,j}nuﬁarg_ A2 B e
C{} Pezysntat 20 wed f B d
Nem?  BOUSHER PeayianTarT | pEayaptar

B )
wOmmecrm ORIN e

@ Wcueanonene | .
flf BCTYRCE CTe- !
_HoRapuk ] 42 v » o
£y o X3 o
?miﬁﬁfﬁgﬁﬁy rgsults of treatment
HOB CTeROKaPRHD immediate resultis
¥ ozaabacuue ux long=tern resulis

_cnaw : 43 43 nurber of patlents

(> Teucnne sabo- disappearance of
SOBANIA HE W3- o angloel atiacks
MERHIXE 1 20 reductlion in frequen-

cy of attacks and dl-
» _ ¥ _ rinution in thelr gew

@9§3cero.. . Ho ‘ i10 ‘ verity

a ‘ 7) course of the dlsease

unchanged

8} total.

&
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In so.we naticnts, deterioration of tae lons~tors results as
comnaret with the imreciste onos was ¢ ¢ to tae fact thal, once

rel. eveo <f tho pads scensationg, tnese vaticnits began to relax

Y

iheir ouservance oi tay regloen aod to walll ape work too aach, .

dpder these conoitions 1o tunets=na’t stress on tie neaftincreasem

Lo~ ) _ . . : . ,
to, sreater depree than could be counensated for by the increased

blood sarsly.Hovever, the very fact oy disajpearance of

fom

¥ percest of toe patients (42 of 11U} at dates long afler op-
eration is highly signifieant. in aonotier even larger group of
patients {44 percent}, iwmmrovement could be verivied.

Ui LG onerated pavients (inclading the groun of 11U pat-
jerts ruzlyzed in ti- article), no one died as tne resuit oL tee
operation. Five paiieﬁt& aieé from their underlyinz cisease gseve
eral montus attaer surpery. Sharce of thewm died of wyoes. dial ine-
farciion aiter lour o eisat mwootausg, one of pnzamonia, agﬁiu&L a
packgrouansd of gevers ceconpensaliun, ant one of increas.n; circe
uilatory ¥nilare.

Avpparestiiy, lisation of tue intoranal wmawmary arterics coes
ot
gliminate tho posmsipiiity of development of wmyocardial infarct-
iob, as i1t does not reverse tue scleroxis of the coronayy

vessels,  uperation facilivates only the epening up and imnrove-

ment ol natural poaths of blood sapply o toe myocardium. Artili-

cirat closare of tue lumens of toe inter: wmanvary arteries oniy
contriputes socewbat to the Dlood supply to the cardiac susculo-

ture, but it does nst replece any of the coropary cironlation
]

wiich still constitutes the pasic source ol nutrition to the ucart.



maaney ayter-

to pot travmntis

.

the pericareren or ftoe nearst, 31 cventes o ceghaticnl duvedunce
to cavciac aciivity, wareh o- ton disanvientase of 2Tner groriiive

:

metnods which are used to Leprove revascuiacseatlion ol ths Gyn-

cardimm, St Lee distornal Lesmary sviterios iseonly slizhtl
. g S leomly £

trawagtic and is saies are bEiver toaon Las o

other wiceliy-used bub davpero s oneraiions which are of douht-

ful piy=icl sic soundovas, , |
{ :

v following bilateral internaed

y

Rocuntly, 1n sntients

st hao apginal at-

IR B4R

¥oartery Lig

PN iy W s R R o a
Laron lherye wwas no rae}lloel
3

tacks, we anve mepun to lijate ithe nericovdiouarenic artery as

vwell.

Falient G., 32 remrs oid, anc an invalid of eroun 11T
¥ 2 2% . Ll

i
[

viient catierng angiaa cectorie for o ne yvears. weceobly

severe altas & of aryi a4 i 600 rod T R 0s e

cRANKLS CAaTHe
Un Lo Decembey 1230, ve cactdiod ot Bila eral internal

s jess Lrevuent

- . Yoy o 3 b e
VB DD o ann DA

waAauary artery bigatsiu.  ALLS

ot did oV cimasover. 0N reutiabed woachnnoed,

o 3 ot swer L3539, unonr joiratrocaenl ancoio

2 left tioracotomy. oo pericovdiophreatc avtory wvas

igolaterd and trancectled. fogion.rative ¢rnvse van swootlu. Juar

ivp tae two-norniy rerisd ailter caerstion there were no trrtaer

XN . Chanervatinb:

b

1t shoard be stated t.nt 1 .is oserution, ia conjupeltion wiin

i
W1



previous ligatin: of the internsl sawuary arteries, leads to an
incresce in the blooe sapuiy of ths myoecarciwm and, in these ine

stances, moy be ased in the treatwentl of anyics pectoris.

o

Wity
ABEER:

{1} sBilaterai lication of tuc ivterasl mammary arteriog

ig n phyziolosicnaily justified operation based on an iverease in
i;e natural coilatoral cir:%iation ol LQe BV OCAP{LIbi.

(2} Iv a cuosiderabie noawber ol vperated naiientﬁ,-hj}afm
eral iatwru;l morneary artery ligatiron causes a ciainatioc in tue
attacts of anaina pectoris or even complete disa.pearnnce of fuem}
butn dn tie i%mediate sestonerative period sand &t dates long af-
ter oreyration.

(3)  In ar rowimstely oce-tnird of orerated patients, taere
is dmproverent in toe (OO dndices, exnressed sg a reduction in
the caanyos ehnractedestic of myveecardiaol ischemia.

{4} silotersl ligatios of t.e isternal wasmary arterios is

<

saie groceonre, scasse of indg

11y treuuatic and
i1 has icdispatasbe adventages over 2 npumber of other operations
provosad for the treatuent of angiaa.

{#) sitnteral intercal warwaary artery ligation is ef&ea@hve
outly in suae overated patie Yts. Ghe operatiorn is of value in
caqeain waich ap dncresse in tgg colipteral circniatjnn‘is Can-
‘le of sognenting to some deprase the coronary circulatior, which
iz the asic source of nutrition of the caridace musculature.

(5} Etucy is merited by an oporation, propased by us, of

tigation of the pericarvdiophrenic artery followin., ligatiocn of



the ivternal mantoary arterics in cases in wiich atiacks of angina

pectorise ¢ostinue beyooed tuo first operation,
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