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Presented to ,the Moscow Surgical Society on 25 Septem- 
ber 1959. 

The Department of I^calt- Surgery (Director » Prof.V.I,  J 

Jiolesov) anc tue E-epartra^t of hospital T-.er&py (Director-- 

Prof.P.K.Bulatov) of the First Leningrad Medical Insti-  j 
i 

tute Ii'-eni Academician I.P.Pavlov j 

At the present titue number oi" surgical operations are 

rcco,mnencied for the treatment of chranic coronary insufficiency: 

symathectoray, removal ai' tijo stellate   ganglion» BUturlllg Of 

neighboring organs anc tissues to the surface of tue heart, ere- 

jatioü of an aseptic adhesive pericarditis, abäominization «f the 

jaeart, anr; so forth.  Bewever» iu advanced" cases those operations 

Entail a certain risi: and» because of tui*?, are not reach used. 

:Moreover, *o;:;e of the.  above-rleliaeotecl surgical interventions 
)—,__ ,.,— ,„, ..... : .—~—~ —'  —  



disrupt the normal physiologic conditions of    activity- of the 

heart, which is especially undesirable. 

Ui the n:.t serous surgical methods of treat in ^angina pectoris, 

' . wo use bilateral ligaticm of the :L«tc.ro.al «lsnr.nary artery 

(the Me.ski operation, J.9';9)«  Particular attention ias drawn 

to this pperaiioa by IhuioEsati a:,ci associates, who published 

SjeceBeifui clinical cans« (1:)55)«  Of iorüi^.n . orka published 

redentiy, attention is meriled by the article oi hlover (l;i>h) 

and his coauthors arid tin? newest puhlicaih ,-.«i;s of Battesszati 

'(1959)* 1» whose most recent work data were published on 

304 operative cases (19"»?) • 

In  the Soviet Union tec were t/te first to perform the opera- 

tier, of li^alrne- tae i .te.i-.ual >tiaK.;>wry arteries in ah.(.ana nector- 
ß 

is «nd were also the first to pu-jlif-.h articles on tnis subject, 

\i.  which we prewent^uoth. the iünis^iato K5<J loui-term results of 

treatment of patients, GS well as »3G data.  'i\ic articles of 

•i. V.PetrovöKiy and associates,       b.h.Osipov, A. A . ihisalov 

were written and published aster our vorh. 

The operation of bilateral internal mammary artery libat- 

ion is br.soc! on.tii-.; collateral vascular connections between 

tiiif: vessel a no trie myocardium.  After Iig;.>ti...;n of tne artery 

at the level uf t£is second or taird intercostal space, t*».e  art- 

erial pressure proximal to tho ligature increase  oy ten to 1;> 

»Hi! dg.     The blood flow fron the ■proximal part oi   the artery 

passes thro igh the oericarhiophrenic artsry to the vesßeäss of 

tne pericardi im and parti.al.iy reaches the myocardium. 



Improvement of the collateral blood .supply of the myocardium 

following ligatrioo ui   the interaal mammary arteries aas been rtem~ 

castrated by t:a-   exper; scents of an associates of .nur clinic, A.i, 

hreviua. 

in dogs, in cms series of experiments, the left des- 

cending coronary artery V&B  ligated; in another series of exper- 

iments, bota internal mammary arteries vere first li gated anh, 

alter an interval o.l time, toe left .ciescencing coronary artery K 

was fixate«.  It turned o-.it thai, is; the jirst series of  experi- 

ments 'six of eigyit days died, whereas :in the seco.nii series only 

three of 12 tied.  Conse<u.-sntiy, in acute coronary insufficiency 

a.oiii>v< J.w survive better i'oilo^iriii. preliminary lit-atior* ot tue io- 

tergal. mar!v,.;u.ry arteries.  liiis fact ir-ey be explainer;, by the de- 

velOjXKent of collateral, circulation, to the myocardium Cae  to 

ti«e fixation of t.je internal mammary arteries» 

hy now we  ave operated on Lhö patieiris svitü chronic coron- 

ary 'infcsui'liciency. in  t,«i.~ article we shall üiscüüs t .e results 

of treatment ofonly 110 or those patients, with caar.es of subse- 

quent obr.ervatioa ranging irons lour months to t.>;o years. All .at- 

ieo.ts vere so.b.iectea to bilateral lißatior, of the internal ma-si- 

;;>ary arteries.  h..ere were ?9'tnen and .31 worr.en.  lae age groups 

ot t;ie patients v;ere as follows: from h'l  to 50, 32 patients; from 

51 to (>0,   :)J>  patients; from Si to 70, 25  patients.  Tue majority 

of oatients were sufferers of su'^e cusratioo (three to nine years) 

and in 19 the condition naö lasted for more than ten years» i.e. 

a duration which., in tiieopinio.-. of some surgeons, is incompatible 



with successful- surgical treat-rent.  Of 110 patients, onl.y kO  vrere 

capable even of lipat work; tnemajority (70 oi  the 110) were in» 

validrS «;u> ineapa-.le o f any vvoia.:. 

Almost aa'IJ of tue patients ('-'?2 of t<if llv) «art aaffared 

"iyocarciiyl infarction, and ten had hae* repeated (two or three) 

infarctions.  ^yacrtensiu:. was seen ia ,r-} pat tents, circulatory 

oistara-^nce of stay* 1 ia jive, and of strive XI in six.  In two 

patients, in a<ai.:io« to aapina, iaere were frequesit nttacxs of 

paruxys'iisi tachycardia, and in two there was eviCeacc- of cardiac 

astUma. 

Uence, all of our .patients suffered severe atherosclerotic 

cardiosc lerasi,--., often ivsth the presence of .nyoeardial infarction 

la tue history, circulatory failure,, aao asssciatec hypertension« 

Tue moat «'.*rii-jsly ill patioats, who constituted almost 

■ tali of our operative series, and suffered for many years wita 

aty-iaa psctDris.  .Attacks occurred ei^ht to ten times a day in 

tiifcse people and lasted «o^otivacr. as larr:. as an hoar and a half, 

Most of thj time the ■€ patic-ata vasce confine« to bee ant were un- 

able to care for themselves.  - f tola prou--;.-  af.ioat half of t;;.e 

patlerts «aftd narcotics to rc-liave pain.  ■.ore taan 2a patients 

in this gruisa of aeriaaiHly ill hat bo.-n hospital iy-ed repeatedly 

in the taorapeulic clinic.  ,kiJ. mear-a of conservative therapy 

aad been exhausted, s-ince these i»c:d either been ineffective or 

had led to only a transient iiiiorov-.-ment in the clinic-»! state. 

The second group of patients had coronary athcTO.«cies osis 

v;itatr.it uyacarrtial infarction in the history,  lae^o patients 



bnä «iii'ferea angina   pectori.s  i.or  i-criods  of  throe to  live years. 

Attacks  in   x.xr.a often  otcatrec   mily  ano   listed   for  2'  to 

30  iuinute«.     1 .0  ma;:or.kt,y   ■..■!'.   tiit,;c   -.^ticvits  ai.~--o  hon  lioen   üosiri t~ 

aiizöi!   in  the  iheva:.e:iti c  cliiuc   or  clr-o  ».ere  trotted  or,  an  .■■■i.-u»«jlf 

at or./   rjasi;?.     All.  inefuv.--  oh'  c-j;i^erv,Jtive  therapy liar   failed   to 

pro« ace   lastx-ip,  positive  ra^oits. 

In   t.iv   maturity   of   the   operated   pationtr,   only   i i ...-a t i or.   of 

tiie  inteniRl ;un:L.:ary  arteries  RSJ  attempted«.      tfo  operations 

associate«;   with  opening  of  too   pe/icar«3i,i;-o  or,   i.-iueh  less,   v. ith 

Incision   ir.io  t:ie   pleura 1   or  oeritonoaj   cavities  are  included  in 

U.IK   aeries. 

in   all   ;;Hiients   operated   upon   b-   u~i, bilateral   interns! 

i.sa'Yunarv  o--t cry  111 .a t i. 0 o  was  carriot.   o.«t   unter   Local  oaest/issin. 

iSe   level  ^i   lit-atio;.  was  tuo  ßcc..-:...i  or to  rd  intercostal   space. 

Sufficient  access  ^s  &?iv:Qc   to   ooth  arteries   fro*:!, a   «isyie  ioc~ 

i.Kion   ten   to   I?,  cm  in   leui-th,   vhriui  .'j-\.s  *u>s   torn; of a  sliyatly 

carved  arc   (corvex  doivnwaro)   pa«;sinn;  transversely across  the 
mediastinum 

,'ai.u:   contit'uin,?;  to   the   ctiiyr  sure   into   lo.c   corresponcih:^; 

intercostal   space.     After  ice Lsxo*;i'  the  skin  ano  subcutaneous 

tissue-   and  ii^atin«; the  extcvaal.  raani :r r.y  arteries,   vie  used 

blunt   cissectiow   to  free  1*0  the   »ector«; Lift nr./jor nsuscle  silently 

ix'Oii'i  tu«-:   chest,     liic   intercostal   m'if.cks  > ere  ca. efully  dissect- 

ed  v.'it<»   SfiiaJ.i   scissors,   with   care   bei:.-/,   taken  ii<>t   to   enter  toe 

pieural   cavity  lying «ear  thorn»     At   a  distance  of abriut   one   cu 

from  the  ecore   of  the   sternum,   wo   incised   the   fascia  and  beneath 

it,   in   the   fatty  tissues»   ex-:>o«ed  trio  ran;,.«ary arteries vrith   the 
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ftccompatiyiru;;  vein a.     A   Ligature was   passed  under  eacn artery auo» 

it..   the liArrov,   i/iierchoiiorai   aiwice,   iac   vasseift  v;ere   freed  up  for 

a  s.;-:;r1;   uiiKia:iee.     faen   fc>,*<>   i.iL;a'i. ^res uero  .vpylied,   a   .«;.f<..;rt   rijst-- 

arce   fro::;  eacii  otäer.      -ae  vessel:,   >.er!}  then   trisected  r.aar   *;ie 

upper  li^atrire.     *.:'U->  sjsr-ie   : roce<.are was  carried   out   on   botn  srioes. 

Tiie   i.:c>fti.O;i  vjfi!-:   then   closed  vd tno.st   orainaye. 

Alt;-;o:.äi;ü   i i £a t i '. r,   of  irr:   i;it<jr;;«-vt  r.>r:.r,a ry  arteries   is  sell 

tolerated   by  evets   th-.r:  sno.-jt  seric   p;.y   i * 1,   it   ymrrir';   be   carried  out. 
gives  . 

with   particular care to   anestiiceia  nm>  «ixn arpropriate  ps-chc-l- 

oyieal   preparation   of   t;iv  patient.     Under  tue   isviiuenee  of anx- 

iety,   an  att?-cA  of  an ,inn  «nay   De   xr-cfjeef  1 vi  snc>.;.   patients.     Poor 

arest)ieai.M  arte  absence   oi"  contact  v»ith   tin*   patient  may   ue   e-uP..te~- 

ive   to'an  «Ttacs;   of  fusyir.a  at   th-;-   tirno  of   operation*     '.''he   »esst 

iiffUiuncc  Vi'-.iJch  can   re   exerted  or   p-ii. icnts await tag  operaiiar.  is 

taai   of   paiietvts   nryvio.i.^iy   o-\jrated   upon.     i'Pe   disappears.ce   oi' 

,^ii!ria«i auaciifl in taer;- ami discontinuation of the need for ni- 
tres- 
^lyc^rin  ami rarcot. ics  ifl  tue  slr:;nst>f4   for'-t  of   ^ermasion. 

In  tue  poHtop'rative  period  it   is  necessary  to  c.suro   rest 

jf or  tue   patient,   to  observe  iiirc   carefully,   arid  to  -n--ot   »11   t;.te 

requires arts  oi   a   careful   s>UA>ortive  repi men. 

ine  iiüMicoiatc  rerj;ts  of  operation,upon  ob.servati.-i';   of  pa- 

tients  up  to   ti-«c>  t!$o.- thrt  £<itcr  or;: rat inn ?ars   eraracte/ired   in   the 

folioy.'itiR  way.     Att/cP«   oi'  arv^i.jiu   ceaseo   conpietely  in   !>i   pati- 

ent ss,   bocai:.-ö   lews   frequent   in   PP,   ant)   were   unciimp.ed   in   11. 

In ;iil   o:.-cj'atfi(i   patient»,   the   ':-CG  prior  to  operation   showed 

mariiec!  cl'iro^ic  cyr^rary  iu^ui'liciercy   ( xa. *'-. .Vishiievs:;aya  auti  üe. 



tla. Tsalolikhlna"7~Ye. M. "Ar'yevaj. Patients with complaintj 

; of pain in the heart region against a background of funetioj 

I l 
nal disturbances 'but without obvious EOG changes of chronic, 

! ; 

I coronary insufficiency were not advised to have operations»; 

■■lOT^W^l^4^^^ll*^,r1^^^■fJf^^T-'-J.el,;'1**"-fcfct^'•-*ft*l^*fl,■*l*z*^"^>J^*"'< -'• 

in 

&iMU6*t*MI*tlMMto l*fc<iii* AliLiXt 4M**iMJ> UMIAUJ 

/* 

Inspiration Inspiration 

jUltftUw*-'i**w*«*«-'* 

ww»rt|hMwaMw**« 

4rt» ifc-iWif r tu ir •■"*•* * "J """*" ..****JAILUJM»J*«>*M*MA* 

■T-.1W*JBJT*I*"A** .tfeUAgAM^M^M**«*«**»***« 

*? 

Fig. 1. Electrocardiograniof patient Z. 

a) prior to bilateral ligation of the internal mammary ar- 
teries \ 

b) five and one-half months after operation. 

i EOS studies showed that, during the first days after opera- 
! tion 



tion,   tire  inrliccfl  of  the  üCG  improved  in ho patients,   aid  not 

change   in  hl>,   and   deteriorated  slichfcly  in  two   (progressive  signs 

of  cnrorric  coronary  in.su; ficiency) .     'Jonce,   in  a   sienificuii   num- 

ber  ol   patients;,   there  v.v<s  not   only. oisappoaranee  of aneinai  at- 

lacks after opera- ion,   but. also an  ireproventünt   in  tic  decree  of 

coronary  insufficiency as recorded  on  tue  tXG(   v.'Uich  is very val- 

uable   if-   til«   ap-'iraisoi   of   tun   iritineeii-ite   rüstiits   ol'  tre-a f "sect. 

The lo?)i?-ter?:i rosmts ol tro;;i>.<eei wert? retuoiad in lie pa- 

tients. The d;ite& of foiJ.ov.--up observation ran ed from four 

months to two years, fibrin;.; this period attacks of angina did 

not recur in A-2 patient 9, were much less frequent in h-6 (in ad- 

dition to tjeinc; lews prolonged end Leas severe, hes>;ite relaxa- 

tion of 'the strict regimen), ano samved no oubstanT-iai cnan!;es 

in  2) patients. 

Of  great   xn^oi-lsmce arc  t.ie  i'i^tUti^  of ECG investigation 

of  patient« at   remote  e?-tes  niter  op «ration.     A  cistinct   iro.'srove- 

went   Jr.  the  ECU pattern  v.'iss  seen   i..   4}   patients. 

i/et   u.s  cito  t'AO   cases. 

Patient   £.»   65  years  old.     ft.:   12;K>,   with   physical,  exertion, 

this  uaticnt  foeiian   to  experience   transitory  r.air>«  in  the   left 

c.i.est;   t iittfi  tii-snain.".  be-ca>.,e  rare  fracuient  and  severe.     Since  1 ;>t57 

ti*e  patient   hah  iv;:tec  sevoro   > ».ii>s> appearing  sever?!   times  a  day 

not   onjy   i'-;<en  whs  was active   but  also  at  rest,   raoi 'tin,,  ii>to   tue 

left  arm anJ  haue?  as;d   uito  the  fet-apula.     -hgn.«  of 

cardiac  inmf fiexcocy  be ran   to  develop.     r,, ,  pat 1. en t was  treat.ee 

lv-ice  it:   tirj   therapeutic  clinse.     '.hie   use   of nitry,lycerie  ano 



f 

validol, ss well as repeated intracutaneous blockade, pro- 

vided no improvement. Subsequently the patient became in- 

capacitated for even the lightest work and wae compelled t< 

stay in bed for the greater part of.the day« 

LUit^Mib^U^tUi"*"^''^-'^*^-**"»^^ 

ft       " 

<>waa^J*«iu*«**^^'*^»'^<w**MJ^ 
A/tem*Jn*aJ-m**'w*M.-»tMtti 

m m 

Inspiration 
MUUM.W 

Inspiration 

%wA^r**W»JU»»A*a****.| 

<^<<<^^HAJ^Mfc>dWr'W^iJMM*«*«J-*> 

l^AS-J/'-*' 

Pig. 2» Electrocardiogram of patient 0. 

a) Prior to bilateral ligation of the internal mammary 

ar arteriesj 

!b) two months after operation, 

Nutritional status was good. There was slight cyano- 

sis of the lips. Heart rate VCB  70 per minute, and regu~ 

lar; the blood pressure WBS 180/100 ram Hg? the heart sounds 

jwere_p.pt sharp,, and A2 was greater.thanJPg.  ___ 



!he ECti prior-to  operation  on   19  ■Spptember 19 5 3   (Fig,l,a) 

siitnveö  deviation   of  lb.::   electrical  axi.s  ai  the  Oft'5  to the   left, 

;.uiu  a  aorixoatal   electric: ;..   position    of f>;.;   he--art;   'i^  \vas   uofd- 

tivo  but   low,   HII;.
:
  'I., was  ^curcaly   positive.     Ike  S-Tj   ^.^„  vns 

sÜK.itiy   b&iow ti.o  iseeiectric   lice,     Din.v.nasits:   nypertrop ..y 

of  tue   left  ventricle,   ecron/xry  i'u-uli iciency  in  trie  area  sup- 

plied  by  tue   left   corona.■ y  artery. 

On   2'J September we  fi^atec   ti*e  internal   siaw;iar.y  arteries. 

Attacu-H  ol   angina   csaaeü.     uiie patient v<as  released  from the 

clinic  on  tae  l:-:t.»  OOFtoperative  clay. 

Five  P. no.  one-hali . months  after  operationt  tiae patient's 

condition wa«  «till   good.     Attacks of aia-ina  had  not   recurred, 

ihe   patient  was  able   to   carry   ovst   her domestic  duties. 

,,CG on f> ;.arch l-)~>y (I'i^.ijb) .^..-.>«ecl the I, .fl> _, waves to 

be ointin.ct.ly positive. Conclusion v.as thai liter- was no iur» 

tiiereviöcnre  of  coronary   infwi£i'ieie.r<cy. 

i'atient  0.,   ;>"i year» old.     'ij.is  patient  had  experienced 

an/jiivai  attac.is   tor  three  year..     Attacks  of   ;>r.i.R  occurred   tl.ree 

ta  four tiiiiae a  day UMV  iasrteeUp  to  y .■ minutes.     Diagnosis was 

at/ieru^ci.erotic  earui Jt:ctero.His. 

Ort   20 IVocesüber  -l-)5Ö,   tne   internal  mammary   ai-teriBS were 

iirated.     Alter  o>:e ration   the  anginal  att   cks  fisaopeared  .md 

cid  not   recur at  any   .ater  time. 

The GCG prior to. operation (Fi^.2,a) shov/ed clear si^ns of 

chronic coronary insufficiency. Two months after operation- the 

AC" h.&(\  reverted   to  nortnp.l (pig,   2,"b.). 

10 



These examples show that sometimes the BOG indices 
improve somewhat; with this, there is disappearance of the 
ichanges of chronic coronary insufficiency which were pro- 
nounced prior to operation. 

He r, suck good long-term results were not always 
forthcoming« j 

According to our observations» in eight percent of pa-j 
tients the long-ters results were letter than the immedia- 
te results, which may be due to the gradually increased colj- 
lateral circulation of the syoe&räiua due to ligation of  i 
the internal mammary arteries. j 

! 
In general, however-, the long»term results were less j 

satisfactory than the. immediate ones. The findings are   [ 
shown, in the table, I 

'Table 

Comparison of Immediate -and Long-Term .Results 
in Patients with Angina Pectcria Treated 

by Bilateral Internal Mammary Ar- 
tery Iilgation 

Of jteieims 
3> UIBft        & KM ft 

' j tfttoJIH«teCT»(»   60.1 bHfetX 

/§)    HcMC3HOBCflMC 
nfKcryrioB cie- 

K H'äcroru npucty- 
l(OB  CTCHOKapAH» 
aOwiäö.iamje HX 

CH.Ibf 

tfh   TeMGH»?  3360- 
.leöaiiua   He  10- 

42 

4$ 

KEY; 
1)  results 

W ) B c e r 0 110 no 

0 
5) 

i\ 
6} 

?} 

8) 

of treatment 
results 
results 
nattents 

immediate 
long-term. 
number of _ 
disappearance of 
anginal attacks 
reduction In frequen- 
cy of attacks and di-: 
mlnution In their se- 
verity 
course of the disease 
unchanged 
total. 
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In  so.,;e   :o-atj.eists,   Oeterioration  of  tne   lon;.y-ter;j  results  as 

coiiipareo   wixii   the   i.-nvnecuate  ones  was?  d-e  to  the   fact   that,   once 

rcl>. ovet*   of  tnc  pnins  or  sensat ions,   taeso  patients  bea;an  t»   rel^x 

their  observance   of  tut"   re tristen  and   to  walk ait;; work  too  r.iucl).- 

Urn-er  tnese   conditions  t.»o   t'unctj. :>nal  stress  on  tne  iieart increased 

toAsreater decree  tnan  could  be  co-aner,saten  i'or  ny the  xncreaseu 

blood   Siii-nly.Hov'evör«   the  v:?ry  fact   oi  dinanpearance  of  an<ina 

in   >">  percent   of  toe   patients   ('i2 of  110)   at  dates  long after  op- 

eration  is highly significant.     In anotiier  even   larger group of 

patients   ('H   percent),   iumrovement  could  be  verified. 

Of   lli-.i  operated  patients   (incl-Jdinjt;  tiis   group  of  110  pat- 

ients  nnalyzed   in   tdj-.;  article),  no   one  died  as  ti»e  result   OJ.   ti-.c- 

operation«     Five  patients  died   f'ros  their  underlying  disease  sev- 

eral  montisa after  sur^vry.     Throe   of  toe«  died  of  usyoca... d.i al   in- 

farction  alter  lour  to  ei ip;t  mo.,.tns,   one  of   pneumonia,   ag:iinsi  a 

oacknround  of  sever?  o.GCOit>non.satit.m»   ano  one   of  increas.<.nr:   circ- 

ulatory  f-•■ii i-tre. 

Apparently,   libation  of   tue  internal.  Kaui.nany  arteries  ooeel 
;not 
eliminate!  the poissioilit.v oi  development of myocartiial infarct- 

ion,     as it does not reverse the  sclerosis of the coronary 

vessels,  operation facilitates only the opening up and improve- 

ment of natai'ai paths of blood .supply to tne myocardium.  Artifi- 

cial closure of t.-e lumens of t-.:e internal VAP.-I;~>3,V\'  arteries only 

contributes somewhat to the- blood supply to the cardiac Müscula- 

tare,, but it does n:>t replace any of the coroasry circulation 

Wiii ch still constitutes the basic source ol nutrition to the ütart, 
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iVoBethelüss  tae  optr.-.tion  of   lira''ine; tue   i.:\T. DZV.A!  «a:^;ary arter- 

ies  is   !>.'!yr.3.ol.Oi-;'ico.lly  po.iJiC».      lu  aoslition   t s-  not   traoTfüitiKing 

the  pcricaroi.i.v'1  or  tcn>  ütart,   it   cro;:'.te;.i  -vo  .•■.-•ec;i3tri.e-',!t   i .i.oec *::.cs 

to  car&j&c activity,   «■ sich   J.>
:
-   t>,:.   üXÄaav.intape  of  otüt-r  orcr:.«'l;ive 

metliods  v/hi. ;':h  are   use«;   to   improve*  reVri^coin<-ü',axi un  oi'  the  myo- 

cardium.    'Li nation   of   u;r   i;;tjTiv.U   ...v^ar^   arteries   it'OXily  slightly 

traumatic  ami   is  KSI'C;   t:<e   results  arc   bsiter  tAor«  tiie   rc^i i. t:-;  of 

other tvic-eiy-useri bit't  «.iaüpero";-;' opora Li unn  wivicii  are  of  do-alri- 

fui   piijwiol .>,-..;!c  soiinont's-s. .    . '. 

ticct:nt}y,   in   r-atients   in  vho;n ^f o.lloivinp:  bilateral   internal. 

ma^Kiai'v  artery  iiga i-ion^ there  v;as  no  relief   fro si   tue anginal  at- 

tacks,   we   aave   tiegun   to  li;.,ate  the   peri i.-ar<.jio»;arer>i c artory   »s 

well. 

Patient o.t  3:i -ears old, «no an Invalid of group II« 
This 
uatient   ano   «uiieroG anpiua   ..ectori*-   /'or ;s  se  year*.     Heee.r{:Iy 

severe  aitac .K  of.'  sn^i :a  hf.a  occurred  e;ais.y.     Tae ~B0G siio-ied 

c/ianges  ciiaractc-risti c   ->f  e a-jfiic   cro^fsr.','  ii ;-rdiicier.cy. 

or. JU> Deeesfcber ü>u,  we cai.-.:ä....iS o ;t bilateral internal 

ma.-nuary artery   ].ipni:ivn.     AttviCXK  of  angina   beca-r^   less   iremienl 

out   did   ;'ror   ;;i.Ka^vt'sr.     .&CG  rK;".it;eri  uuchr>.ne<i. 

On   5   '-.'•i't ;i..er   1959,   urn-or   J ••.Trstra vierü.  an ;:.iir.:sia ,   ,-.'t; 

perloraeo  a   left   t::or;>cotoniy,     ':-i'te   peric;;rt-i opkreaic  artory vas 

isolated  ants  t rar. sect et*-.     t.; ■gxo;:.. rative  anvr-.e  i.-a.-j  s^oota.   i>ur~ 

irp  t<ic   t»o-:sar,th   peri ;<•  ai'ttr  ooer-ition  ti.t?rc  were  no   i'r; tiier 

attacks   oi  angina.     Obsorvati->r-s   ar.;   belüg  continued. 

It siiO'i.Ld be stated t..^st i :i%  operation, i-. conjunction v.-ita 

15 



previous   ligatio..   of  the  intern»!  mammary  arteries,   leads  to  an 

increase   i r.   tue   faiooo  &,.i>);.>iy   ...f  th-;  my-cardiura arit',   in  thf>se   in- 

stances,   mr.y   be  used  in  the  treatment   ol   an^iua  pectori«. 

(1) iiiiater-Al   litraiior.  of  tue   internal  msnnaary arteries 

is .1  physiologically  justified  operation  based  on  an   increase   in 

ti', c  natural   collateral   cireaintioa   oi   t....e rayocarciiufu. 

(2) If. a  ca;siäerahic rn.tubcr oi'  operated  patients, -bilat- 

eral   intt-rnnl  nia;.;.aary  artery  iiijatjoa   cause.«  a   aiiEiuutiar,. in  tue 

attacks  oi   anyina  peetcris  or  even  complete  cisa ■pear.-ince   of tbenij 

hat»   in  tüi.-.-  immediate   ...ostonerfstive  pei'ioc1   «rti at   dates   long af- 

ter  operati on« 

('■))     In ivr   roxiia-jtely or:8-tai.rci  oi  operated  patients,   taere 

is  improve! ent   in   tap   '.CG  indices,   ex'iref'sed  as  a   redaction   in 

tue  Ciiaä'ji.y;:s  caa.racte   iBtic  o£ rayocarrijal.   ischemia. 

(a)   ^iilaterrf   libation   of  t ,e  internal  t:ia;:::«ary  arteriös  is 

only  slightly  traumatic and  is  a   safe   proceoure.     ^-eca-ise   of  this 

■it   hciB   indisputable  advantages  over a   nucber  oi"  other  operations 

propossd   for  tne  treatment   oi"  nnyiaa, 

(a)     Jiifiterai   internal  mr.inary artery liga'.iori   is  effective 

on l.y  in  soss  operated   patie   tö.     me  operation  IK  of value   in 

casesin  watch  an  increase  i.is   tae  collateral  circulation  is  cap- 

■■hie  of augmenting to  some  decree  the coronary circuiatior.,   which 

is  tue   =-=a.vic  so.srcc   of nutrition   of  tae  caridae  mascuiature. 

(a)  Etuay is» merited by an operation, proposed by us, of 

libation of the pericaroiophx'enic artery foliowin , ligation of 
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the   internal  marK.üary ai'terioj»  in   cases  in  wirich  attacks  of angina 

pectoris  c-.* .•";"£ A uue  beyto..<i  ti;o  fir«!   operation. 
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