Ncientifics basis for refusing complete repair
of the heart in all cases of tetralogy of %Fallot.
Indications of the “Potts and $Blalock

" 11'
operation
By
A, CASTELLANOS, M. In* » A, GIRAL CASIELLES, M, D=

In November of 195381, in the First National Congress of Cardio-
logy of Peri, which was held in Lima, we presented a paper con-
cerning the eriteria that the sargeon should follow to ecarry out the
eomplete reconstruction of the heart in eases of Tetralogy of Fallot.

Aeeording to this paper some eases can be reconstrueted by
means of the method suggested by Lillihed in 1956, while others can
only be treated surgically with the anastomosis or extra cardiac
derivations of Blalock or Potts,

This paper was originated by virtue of the fact that during the
IIT International Congress of Cardiclogy?, which was held in
Brussels, Belgium, in September of 1958, two months before the
Congress in Lima; only eardiae reconstruction of cases of Tetralogy
of Fallat were disenseed while the operations of Blaloek and Potts,
whiech have saved so many lives, were not even considered,

We have subsequently completed others papers whieh will re-
enforce this eriteria, which is followed by eardiologists, pediatrists
and surgeons of our Foundation, eriteria that we will firmly defend
here.

{17 Presented in the First International Symposium on Cardio-Vascular
Diseases of the “Shafo Foundation®. July 27-30, 1959, Bogotd, Colombia.

*  Honorary Fellow of the American College of Radiology., Director of
the “Dr. A, Caztellanos Foundation™ for Cardio-Vascular Research. Habana,
Cuba.

#¢ Head of the Cardio-Vascular Surgery of the Children's Munieipal
Hospital of Havann.
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Very recently. on May 20 of 1955, Dr. Gross, of Boston® owing
to the Shattuek Leeture on devoting himself to the surgieal treat-
ment of Tetralogy of Fallot was of the same opinion that while the
operation of Dr. Lillihei was ideal in the surgical correction of
these cases, there were many eases in wich it was impossible to Carry
ont for a sevies of objections explained in a very clear manner.

In our peruvian paper, we said that in ovder for the eardiae
reconstruction in Tetralogy to be a suecess it was necessary that
the blood which eseaped through the aorta before the operations
conld. after vepair of the septal defect, arrive at the pulmonary
capillaries by passing throngh the main pulmonary artery. its
branehes and divisions, the pulmonary capillary network, the pul-
monary vein and the left auricle. Only in this manner can the eardiae
funetion be normalized.

In our contribution we zive all of our attention to the branches
of the pulmonary artery and its divisions sinee the infundibulum
and the arterial trunk have been well studied, from the anatomiecal
point of view by numerous North American authors and European
one have profoundly studied the infundibulum and the main pul-
monary artery.

In this paper we will study the existing relation between the
diameter of the pulmonary artery and of its branches with the
intensity of the levo-angio-cardiogram in 63 cases of Tetralogy of
Fallot with extra-cardiac shunts whieh were operated on by the
surgeons Angel Giral and Robert Fojo.

Move rveeently, we have studicd these data in 156 cases® many
of which have not been surgically treated as yet, Another work on
the diznmeter of the pulmonary artery and their branches in diseased
children, without congenitals or adquired diseases, have been
written®. Besides, in addition, the same studies were carried out
in normal children, completely healthy, actually living, by means
of the convencional intravenous angio-cardiography®.

In our Paper we cemphasize that in addition to the diameter
of the infundibulum and the pulmonary artery trunk, the diameter
of the branches and their divisions must be considered. This jugge-
ment is based on the faet demonstrated by the eardiac contrasto.
graph in eases of Tetralogy whieh had accentuated hypoplasia or
very intense branches and whose branches had no eontrast in levo
and in ease of making the repaiv of the interventrvicular defeet no

—-304—
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important quantity of blood eould reach the lung making the
vperation a failure,

The angio cardiography permits us to know in a sufficiently
exact manner the quantity of blood that the pulmonary artery
passes to the pulmonary eiveulation and whieh is rveturned to the
left cavities to be distributed by the systemic cireulation,

Making the injection of contrast matier in a peripheral vein
and obtaining a series of plates during several seconds, one can see
if there is what we have named levo-cardiogram, that is, contrast
of the left aurviele, the left ventriele and the aorta. When there is
well contrasted levo-angio-cardiogram, it means that the pre-opera-
tive pulmonary flow is relatively large or sub-normal and therefore,
when eardiae reconstruction is praeliced there will not exist an
acute or sub-aeute pulmonary heart which developes every time
that reconstruction is earvied oul in cases of generalized hypoplasia
af the pulmonary trunk and its branches, These latter cases do not
have a levo-angio-eardiogram,

We have demonstrated that one can have more certainly in the
levo-angio-cardiogram than in the hemo-dynamic estimate to appre-
ciate the pulmonary flow, for which we publish the following
comparative table:

BLOOD VOLT'M® C PER MINUTE

Climieal Leva Systemic | Pualmonary L, L-R
Na. Intensity How Tlow shunt shunt
1492 N T 11,660 3,200 9,643 1.242
257 + 4,030 2,310 1,710 0
L6 oofe e 2,490 1,897 1,170 1.219
294 ] 6,260 1,980 4,280 0
113 [ 2,870 1.500 1,210 0
&4 3 §ef)e 3,456 1,987 1,469 0
a8 o 2,440 1,087 1,353 ]
311 R &,8G0 1,708 2,250 1,665
131 % 14,530 1,215 13,315 0
110 i T.292 2,318 4,911 1.366G
GE 2 2,590 1,280 2,320 4,040
16 2 2,290 1,950 1,440 0
55 == 8.250 5,668 5,335 2,800
34 4 720 9,290 1,090 3.260
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Aetually, the third ease in the table, N* 716, with a very intense
levo-angio-cardiogram has only 1,897 ec/mm/, N*. 55, on the other
hand with an intense levo has 5,668 ce/mm/, Nos. 204 and 113 which
have no opacifiecation of the left cavities in the levo, have 1,950
and 1,500 ce/mm/ respeetivelyd Case N* 84 which has a very con-
trasted leve has only 1,987 ce/m.

The relation between the systemie flow and the pulmonary tlow
has no value either. Case N* 1,492 which has a very intense levo has
a relationship of systemie flow to the pulmonary flow of 3.5 to 1.
On the other hand, N* 34 has a relationship of 1 to 0.75. The same
relationship oecurs in those cases which do not have econtrast in
ihe levo-angio-cardiogram as we will illustrate. Case XN* 294 has the
relationship of 3.1 to 1, while case N* 113 has 1.8 to 1.

If we were to obtain some conelusion it would bhe the following :
In eases with a very intense levo the relationship between systemic
flow and pulmonary flow is wvery changeable; and without any
value whatsoever in cases which have no contrast between the left
cavities, the pulmonary flow will scem to be greater than what one
logically expeets. Actually, if the pulmonary eireulation is reduced
to half, that is, if the systemie flow is double the pulmonary flow
a little more or less than half of the radio-opague matter injected
should reach the pulmonary cirenlation; if this were certain a
moderate or light contrast of the left cavities would be obtained. In
the cases studied there was no contrast of these cavities, which
signifies that not even a guarter part of the contrast matter arrvived
in them.

Neither is there a relationship between the shunts of right to
left and left to right and the intensity of the levo. Case N¥ 204
has no levo and there is no left to right shunt; case N* 84 has a
very intense levo and there is no estimated shunt in this direction
cither.

DEVELOPMENT OF THE PULMONARY ARTERY AND ITS BRANCHES
IN 166 CASES OF TETRALOGY OF FALLOT

It is impossible to make a eriticism of the surgieal treatment
of this anomaly is one does not know well the anatomicals conditions
of the struetures which determine the suceess or the failure of such
treatment. For that reasons 156 cases have been studied from this
point of view.
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Fri. L—Left: Tetralogy of Fallot with severe hypoplasia of the main pulmonary
artery and its branches. Before complete repalr with open heart, Right: After
the surgical correcilon. Even with corrected infundibulum or main pulmonary
artery the branches of pulmonary artery are very narrow and they can not
admits the amount of blood needed. Example of the so-called spesidual pul-

monary stenogis"”,

The exact elasifications of so many cases is very diffienlt and
surely various investigators will not come to an nnanimous agree-
ment, since a great number of variations exist. We pointed out in
a recent paper and proved that there exist at least 27 anatomieal
combinations!? only between the trunk and the branches without
taking into account the pulmonary veins, the left auriele or the

infundibuluam. Cases

Intense hypoplasia of the PLA. trunk and branches . . . 58
Moderate hypoplasia of the P.A, trunk and branches . . T0
Intense hypoplasia of the P.A. trunk and right branch with

left branch normal . . . . . - - . . . - s 1
Intense hypoplasia of the PLA. trunk and right branch with

left branch wvery dilated . . . . . « « . . 3
Intense hypoplasin of the trunk and less nypoplazsin of the

two brapehes . . . « .« o+ s o+ & wa e s [
Light hypoplasia of the trunk and left branch with the

right branch dilated . . . . . . . « . . G
Moderate hypoplasia of the trunk and right branch with the
left branch very hypoplastic . il i T 1
P. A. trunk slightly dilated with normal branches. 2 1
Agenesia of right branc¢h . . . . . . . . . . 1
Deficient angios 4
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In our opinion the intensity of the levo-angiocardiogram is in
very close eorrelation with the pulmonary blood flow and which
the volume of blood that the lung may receive when the V.S.D. is
closed in ecomplete repair. For that reason we have studied the
intensity of the levo in 156 eases of Tetralogy of Fallot:

| | Number of [

i Levo CASEs Porcentaje

| Moleve . . . .. ...k 51 32.68 . |

|oslight. ... .. ... 15 9.62
Medium . . . . . . . . 31 19.88
Intense . . . . . . . . 29 18.60
Deficient(*). . . . . . 20 ' 19.22

(*) Wrong radiclogleals factor or not enough numbers of plates for
knowing whether there is or not levo-angiocardiogram,

Pulmonary circulation time in Tetralogy of Fallot.—From a
theorical point of view one could think that the development of
the pulmonary branches and capillaries eould be anticipated knowing
this time. If this time is normal one could deduet that these struec-
tures are normals. If this time is retarded it should correspond
to undeveloped pulmonary wvessels. In order to determine if this
exploration is useful or not in this way we studied the pulmonary
cireulation time in ecases with intense and slight levo-angiocar-
diograms.

Three methods were used: 1) The determination of the time
between the early filling of the right ventriele and that of the left
auricle; 2) Estimating the maximal radiological density of the
left auricle; 3) By determining the lapse between the entrance
and exit of the contrast media in the left auricle

In our ecase the pulmonary eireulation time has been determined
by estimating the time that the contrast delays in traveling from
the pulmonary arterial trunk and its branches in the left auricle.
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CIRCULATION TIME IN CASES WITH INTENSE
LEVO-ANGIOCARDIOGRAM

Weight Height Duration
Name Age (kilog) {oms) {zeconds)
RGL . . . v v 3 mo. 2.9 50 2
AHM. . .. . .. 4 mo. 5. 61 11
2T R, 5 mo. 6.7 64 2
AGT o o o e & mo, B 61 1%
B3 5 iih St 9 mo. 6.1 69 135
RRR i v was 1 ¥r. T TE 2
| P 1. S 15 mo. ] T4 2
EEN . . « < oo« 2 vr. 10 B2 214
GPIN . . . . 2 wyr. 14 g8 2
GRLE . . . . . 214 ¥r. -} 1] 214
MCVR . Vo 234 ¥r. 10.6 85 2
MEN . .. ... 3 yr. 11.3 a5 234
RYA . . . .. .. g wr. 11 ] 2
lemMe. ...... 3 vr. 16.8 102 2
PBY i owmimion 4 ¥r. 16.8 101 2
ITCM . . . .. .. 6 ¥r. 17 107 ki
MMM. .. ... B ¥r. 18.6 113 214
BMT . . o . T ¥r. 24 124 2
PMC....... 7 ¥r. 19 115 315
LT i s eria 8 ¥r. 15.3 117 2
PPH . . . .. .. 8 yr. 28.6 128 a
L e 10 ¥r. 25 129 214
CIRCULATION TIME FROM R.V. TO L. A.
IN CASES WHICH HAVE A LIGHT LEVO-ANGIO-CARDIOGRAM
Weight Height Duration
IName Age (kiloz) {cms) (zeconds)
G o wiren g 6 mo. 1.6 62 1
OM . . . s s —_ 2 ? 11561}
JLIM . o o 15 mo. 9 T4 2
3 e et et 20 mo. 9.5 79 214
CHRN . . . . « 2 ¥r. 12 86 3
CGT L L L . e . 215 wr. 10 54 2%
Vo ) SR 245 yr. 14 93 2
IATR. . - « « = « — ¥ ? 4i02)
FER . ... ... 3 ¥yr. 15 95 4
E8Y o wia sl 3% yr. 13 a5 214
T3 M R 4 ¥r. 16 95 216
MI . cove s 4 ¥r. 11 91 3
BS . ... ... & ¥r 11 64 215
| L TR T 2 ¥r. 23 122 2%

(1} Operated; new examination.
(2) There is no error in the reading. The second angie was made one
year after the first one.

—308—



CASTRLLANOS ¥ GIRAL CARIFELLES

Fis. 2.—Upper: Dextroanglo-cardiogram. Medium: eapillary
phase. Low: Levo-anglo-cardiogram,

We arrives at the conelusion that the time of pulmonary
circulation measured by this method is almost egual in the two
groups of cases and in turn these two groups are indistinguishable
from normal cases.

What we have noticed is that the time required for the disap-
pearance of the contrast is longer than normal. Also we will say
in passing that in isolated pulmonary stenosis with a pressure near
80 mm of Hg. in the right ventriele as well as in inter-ventrieular
septal defeets and typieal Eisenmenger complexes in early stage
this time of pulmonary cireulation is also within the normal limits,

The anatomical state of the pulmonary wveins and the left
auricle has been very little studied in this anomaly. It is probable
that all cases which have a great lessening in the pulmonary flow
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TETRALOGY OF FALLOT

Fig, 3.—Pulmonary circulation time estimated by angicocardio-

graphy. Upper: Determination of the time taken by contrast

media for arriving to left auricle, Medium: Determination on

the maximun of the radiological contrast of the left auricle.

Low: The time taken zince the early radio-opacification until

the dissappearence of the dye of the left auricle {2 another point
of view for this study.

have very hypoplastie pulmonary veins and an aurviele of more or
less deereased size, This condition has great importance, because
even though by the operation of Lillihei one would eorreet the out-
flow traet of the right ventricle, the trunk of the artery, and its
two branches; the existence of very hypoplastic pulmonary veins
and left auriele eauses an acute or sub-acute cardiae insufficiency.
We have the good fortune to present a case which we know to be
unigue in medical literature. It is a tetralogy in which an angio
was made from a frontal position and an intense hypoplasia of
the pulmonary artery trunk and its branches was observed with
4 lack of eontrast in the left cavities in the levo phase.
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Frc. 4.—Tetralogy of Fallot. Left: Simultanecous filling of the aorta and main
pulmonary artery and itz branches. Right: 2 second later Normal levo-angio-
cardiogram, Good pulmonary blood flow.

First the injection was made in the right side and the right
superior cave was seen to be normal. The injeetion was repeated
in the left side and then one left cave terminated in the left auriele.
[t is important to peoint out that in two plates the image of this
auriele was well scen, in both, the left auriele was noted to be very
atrophiec and even the pulmonary veins, whieh were retrogradely
opague, were also seen to be very hypoplastic. The operation of
this ease, carried out by Dr. Giral, consisted in joining the anormal
vessel and an extra-cardiac derivation. The heart reconstruction
would have determined the death of the patient beeause the pul-
monary vein and the left auricle eould not hold nor handle the
blood that could arrive at the pulmonary capilary network after
the operation supposing that hypoplasis of the two pulmonary artery
branches had occured,

When there is a normal, medium or even light levo-angio-
cardiogram it is easy to appraise the development, number, situation,
ete., of the pulmonary veins and of the left auricle. Bui when it
is necessary to learn these details in cases whieh have a negative
levo the evaluation is not so easy. In these negative levo cases,
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TETRALOGY OF FALLOT

Fra. G —Tetralogy of Fallot. Confirmed by cardiac

catheterization. Lateral view: Simultancous filling

of the aorta and main pulmonary artery and its

branches, This trunk and Its left branche have a
diameter wider than normal.

when the eardiae eathetering is done it is possible to pass from the
rigth auriele to the left by forcing the foramen ovalis as well as
by the existence of a true defect in the atrial septum. The seleetive
injection inside the left auricle permits one to visnalize filling the
eavity elearly and if it is done with great rapidity, it is even
possible to achieve the retrograde of some pulmonary veins.

D, Gross speaks vightly about the existence of two elasses of
patients having tetralogy, the “pink™ patients and the “blue” ones.
He says that the “pink” patients are almost always eandidates for
reconstruction while the “‘blue” ones usually ave candidates for
extra-cardine derivation,
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Fia. 6.—Tetralogy of Fallot with severe hypoplasia of the main pulmonary
artery and its branches. Upper left: Dextroangiocardiogram in frontal projec-
tion. Upper right: levoangiocardiogram whithout late opacification of the left

cardiac chambers. Lower left: Lateral projections. Dextroangiocardiogram.

Main pulmonary artery very hypoplastic. Lower right: Levoanglocardiogram

without radic-opacification of the left cardiac cavities.
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IFor this reason we have shown the relationship between the
intensity of the levo-angio-eardiogram with the elinieal eyanosis.

The rvesults, for patients with an intense levo, are tabulated
Below :

Leta
Reries No. Agre Cyianesis Intensity
7 T ovrs, e Intense
21 3 ¥rs. T Intense
% 9 mao. - Intense
£9 14 yrs. + Intenso
32 1 »rs. e e Intense
35 4 ¥ra. + Intense
50 11 ¥rs. e o Intense
] 4 wrs. i b Intense
63 4 ¥ra. -+ Intense
[ 2 ¥rs, O Intense
i 6 ¥rs. S Intense
=4 3 ¥rs. 4+ Intense
L) 2 ¥yrs, -+ Intense
340 G mo. o Intensc
a2 2 ¥rs. e - Intense
97 T ¥rsa. 44 Intense
HE 5 mo. e e Intense
141 3 yrs. N Intenso

108 2 yrs. T Very Int,
134 1 yrs. 3 Intense
146 5 ¥yrs, + Intense
I51 11 ¥rs. N Intense
155 1 mo. S Intense

We have not shown the intensity of the levo with arterial
saturation taken in the moment of eathetering, because in many
cases, in children, the anaesthesia produces a respiratory depression
and gives a low cifer. If the same is done apart from the catheterism
a little or no anaesthesia, the complaint of the patient modifies
the cifer, On the other hand we do not use the oximeter with an
aurienlar pieece which would be very useful in giving more exaet
cifers.

We will now show the relationship between eclinical eyanosis
and the intensity of the levo in cases which have no radio opacifica-
tion of the left cavities in the levo phase. This study shows that
the majority had a very intense eyanosis.
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| | Levo
Heries No. Age [ Cyanosiz | Intensity

22 3 yrs ! 944+ | None
26 T ¥ra. | b e None
30 T ¥rs. ! + i None
36 25 yrs. | 4+ None
47 5 ¥rs. i 4 _ None
51 & yrs. - None
52 1 ¥rs. B e None
o4 5 ¥ra. o o None
58 2 yrs. I None
67 2 yrs. | En i None
86 2 yra i T o | None
40 2 yrs. | B 1 | None
102 2yrs. | 44+ | None
104 5 ¥ra. B None
106 5 yrs. { ek i None
116 13 ¥rs. e o | None
180 2 yra, { 44+ | None
149 11 yrs. { R e | None

Fia. 7.—Tetralogy of Fallot. Frontal projection: Left: Simultaneous filling of

the main pulmonary artery and the aorta. The dinmeter of this structures are

almost normal. Valvular stenesis of the pulmenary artery. Right: Levo-angio-

cardiogram. Pulmonary veins very well contrasted. Left eardiac chambers and
aorta with normal contrast.
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It is well illustrated that the cases of intense levo have, in
reneral, a evanosis which is quite inferior to those which have no
intense leve, This confivms Dr. Gross statements,

All these data foree us to maintain the opinion that in the
Tetralogics one must keep a liberal or broad and not rigid eriterion.

One important aspect of the problem is the class of hospital
or clinie serviee in which the ecardiological work is developed. The
experience of pediatrie cardiologists is not the same as that which
is acquired in a practice in which the majority of the patients are
adoleseent, children and adults,

The pediatrieian and the surgeon who work in an infant hos-
pital have distinet human material. They have a series of daily
problems which those who attend adolescent children and adults
do not have. The former have the opportunity to see children of a
few weeks to a few months of age with Tetralogy, intensely c¢yano-
pathie and dyspnoeie with polyeithemia with asphyxial erisis at
the slizhtest effort, ete. These cases, on not being operated on,
will die before they reach one year of age. All these patients, with
rare exeeptions, have general hypoplasia of the pulmonary trunk
and its branches. Tt is difficult to maintain the eriterion, that the
cardiae reconstruetion of Lillikei is indieated in these eases. We believe
that all pediatricians and child surgeons are in agreement that the
indieated correction is that of Potts and rarely that of Blalock.
We have already explained the fundamentals of this method,

We do not wish at this time to relate the post operative course
of the eases operated under the above eriterion. There is already
sufficient literature on this phase,

When the shunt is correct the ¢hild many times improves in a
spectacular manner. When shunt is very great after a variable
period of improvement, an aggravation of symptoms with cardio-
megalia, dyvspnoea, even in repose, ete. takes place.

When the operation has been well done. the majority continue
to live many wvears and suvely will continne many more years or
all of their lives with a tolerable eardiopathy.

There is evidenee that when everyvihing has heen ecorreet, the
extppeovdine shunt amplifies the pulmonary artery and its branches.
[n a new paper to be published we have collected the cases of Tetra-
looy which were operated on at least seven yvears before and those
in which angio-cardiographie studies were completed both before and
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after the operation. The usual is an inerease of the diameter of the
arterial trunk and its branches,

An important report by Richard 8. Ross, Helen B. Taussig and
Melvyn H, Evans, reports 17 cases of Tetralogy operated with extra-
eardiae shunts which had very ample anastomosis and as a result
of thiz the cases developed a pieture of ecardiae insufficiency vears
after being operated. Four eases received the Potts method and
thirteen the Taunssig-Blalock method??.

Fia., 8.—Tetralogy of Fallot. Leit: Frontal view: Stenosis of the main pulmoenary
artery above the valves. Right: Lateral view,

In some cases there was an ancurismatic Inerease in the lefi
pulmonary brauch; in others an inerease in thie trunk forming a very
projected mild areh. In all there was an inerease in the eardio-
thoraeie index and a radiclogical inerease in the pulmonary eireula-
tion, Unfortunately only in one ease (with a very convex 14 arch)
was eardiae catheterism done and the pulmonary arteries were found
to have a 959 saturation with pulmonary pressure of 40/22 mm,
of He.
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It is eertain that these 17 cases had a very ample surgieal
communication and that the exeess of shunt was the cause of the
hemodynamie ecomplications although the hypothesis made by
Dir. Taussig herself that there could previously exist a vaseular
alteration'? of the pulmonary eireulation from the moment that
Europeans and North-Amerieans deseribed tetralogies with relative
pulmonary hypertension without operations of any kind, has not
been eliminatel®.

Fie, 9—Tetralogy of Fallot., Frontal view. Dextroangiocardiogram. Left: In-

temse hypoplasia of the main pulmonary artery and its branches. The trunk

has 7 mm of diameter. Right: 6 years later. Pott's operation was carried out.

The main pulmonar artery has 18 mm of diameter, that iz, almost three times
that before the surgical correction.

It is possible that the diameter of the anastomosis was correet.
but that the vaseular network had anatomieal ehanges which did
not permit the blood from the shunt to pass. This corroborates the
thesis exprounded by Dr. Gross, which is strengthened by us, that
in some cases of tetralogy there can be unfavorable anatomieal
conditions,

That is to say, there ean be cases with such great hypoplasia
or so many vascular changes that they can not endure even the
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best made shunt. This of course does nol diseard the explanation
of a too ample anastomosis,

Even though the operation has been correet and in the absence
of a demonstrable anatomieal alteration of the pulmonary vessels,
there is always an evident inerease in the diameter of the artery
and its branches. We present wvarious illustraions in this paper
proving this statement.

If the artery and its branches increase in size in the years follow-
ing the operation, and surely including all the arteriole ramifica-
tions and the pulmonary venous system, then the patient is in the
same position as one who congenitally has these strueture almost
normally developed, In these civeunstances, ithe eardiae reconstrue.
tion of Lillihei can be well earvied ount.

We know of no sound or important argument which says that
the reconstruetion in these eases, causes a greater visk than in those
which do not have a previous extra eardiac shunt,

CONCLUSIONS

1.—We maintain the criterion that in the surgieal treatment of
Tetralogy of Fallot one most have an ecleetie criterion and while
some cases should be treated by complete reconstrnetion with the
heart open, in others the only remedy is to make an extra-cardiac
shunt (Potts or Blalock),

2.—From the anatomical point of view eases of Tetralogy of
Fallot for a eomplex of anomalies that affect the cardiac ecavities,
aorta, pulmonary artery and branehes, arterioles. pulmonary veins
and venas eavas,

3.—There ave cases which have a moderate hypoplasia of the
trunk of the pulmonary artery and its branches in which the pul-
monary flow is sub-normal or slightly diminished, These eases
generally have a light evanosis at least in repose. There are the
“pink™ cases of Dr. Gross,

4. —0ther eases have an intense hypoplasia of the trunk of the
artery and its branches and likewise of the divisions of the branches,
the pulmonary veins and the left auricle. These are the “blue”
cases of Dr. Gross,

3.—Cases which have a sub-normal development of the pulmo-
nary artery and its branches, with a little eyanosis in repose and a
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relatively mood functional tolerance, have a normal levo-angio-
cardiogram,

6—The cases with intense hypoplasia of the artery and its
branches with intense evanosis even in repose, have no levo-anglo-
cardiogram but they have a left auricle more or less diminished in
sige, and in some cases alresia.

T.—The anatomieal study of the pulmonary artery branches,
their divisions, the pulmonaey veins and left auriele is very hmpor-
tant in making an operative decision and algo aiding this deeision
the study of the dextro and levo-angio-eardiogram have much
importanee while the determination of time of ecireulatory veloeity
of the pulmonary cirenlation has no value to the method utilized by
the anthor,

8.—The study of the radio-opacifieation of the left cavities
permits and always ecertain idea of the degree of pulmonary flow
and in our hands this study has been move veliable than the hemo-
dynamic estimate in many cases.

O—It is necessary to intensify our knowledge of artevioles,
capilavies and veins in this anomaly, sinee there exists the suspicion
that many cases of Tetralogy have anatomical ¢hanges whieh make
the extra-eardiac shunt as well as the eomplete veconstruction of
little sueeess,

10.—The eases of intense generalized hypoplasia of the pulmo-
nary artery trunk and its branehes which is accompanied by atresia
of the pulmonary veins and of the left anriele, complete reconstrue-
tion must fail due 1o the fact that once the inter-ventricular com-
munieation has been elosed the blood from the right ventricle can
not reach the left eavities. In these cases, even when an infundibular
hypoplasia should one exist, is supressed, the reconstruction has to
end fatally, Only the extra-cardiac shunt ean improve sueh patients,

11.—When the extra-eardiae shunt is well done; in the majority
of cases it produces, in after years, an amplification of the pulmo-
nary arterial branches and pulmonary venouns branches, an increase
of the left auriele, thus putting the patient in condition for a
complete eure using the eardiac repair method with the heart open.

12.—In this work we do not mention the importanee of the
infundibulum to the fact that it has been well sindied by surgeons,
eardiclogists and anatomists,
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