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ABSTRACT

The left internal mammary artery is the conduit of choice for left anterior descend-
ing coronary artery grafting. A huge body of evidence shows that the short and
long-term outcomes of coronary artery bypass grafting depend on specific factors
related to the preparation of the artery, namely, its blood flow and residual sternal
vascularization degree. Accordingly, the internal mammary artery harvesting has
received as much attention as the grafting construction technique in recent dec-
ades. However, the story of its origins and subsequent progress has not always
been properly told as many inaccuracies have been passed on over the years.
Keywords: Coronary artery bypass graft surgery, Internal mammary artery, Dis-
section, Vineberg operation, History of Medicine

Diseccion de la arteria mamaria interna en cirugia cardiaca: Una
historia no siempre bien contada

RESUMEN

La arteria mamaria interna es el hemoducto de eleccion para injertar en la arteria
coronaria descendente anterior. Un enorme cuerpo de evidencia demuestra que
los resultados de la cirugia de revascularizacion miocdrdica en el corto y largo
Dplazo dependen de determinados factores relacionados con la preparacion de la
arteria, como su flujo y el grado de vascularizacion esternal residual. Por ese mo-
tivo, en las iltimas décadas el procedimiento de diseccion de la arteria mamaria
interna ha recibido tanta atencion como la técnica de construccion de los injertos.
Sin embargo, la historia de su origen y posterior evolucion no ha sido siempre
adecuadamente contada y muchas imprecisiones se han trasmitido a lo largo de
los anios.

Palabras clave: Revascularizacion miocdrdica quirdrgica, Arteria mamaria inter-
na, Diseccion, Operacion de Vineberg, Historia de la Medicina
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INTRODUCTION

Coronary artery bypass graft surgery is without any doubt one of the most
researched and published surgical procedures in the history of medicine'”.
Countless books and articles expose, scientifically or anecdotally, the lives
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of its most important pioneers or protagonists, and
tell the events that have stitched together over a
century of breathtaking events. However, the history
of the internal mammary artery (IMA) harvesting
procedures is still waiting to be properly written.
Plagued by inaccuracies are many works that have
sown more doubts and ignorance about the histori-
cal evolution of the simple, but essential technique,
on whose success may depend the addition of many
years of life to patients suffering from coronary ar-
tery disease. This brief review has been written in
the humble hope of shedding some light; we also
wish to serve as a simple tribute to the 70 years that
are commemorated in this 2020, of an event that
marked a milestone in the long struggle of man
against heart disease: the first surgery to implant an
IMA in a human heart.

Background of a revolutionary technique
In 1927, inspired in a lecture by Professor Horst Oer-
tel at McGill University in Montreal, Canada, on how
coronary artery disease primarily affected the super-
ficial epicardial vessels, medical student Arthur Mar-
tin Vineberg considered the possibility of using an-
other artery to implant it within the heart muscle,
thus, that its branches could gather undamaged in-
tramyocardial arterioles. Then, he considered the
IMA as the most viable graft due to its proximity to
the left ventricle and the possibility of removing it
without significant consequences for its surrounding
tissues’. In the following 18 years, different events,
both family and scientific, created the conditions so
that in November 1945, the surgeon Vineberg (Fig-
ure 1) began his experiments, consisting in tunnel-
ing the artery in canine myocardia until he could
demonstrate the existence of the theorized anasto-
moses””®, which occurred in dog 8A, operated on
February 8, 1946 and killed 99 days later™®. Unfortu-
nately, in his first publications, he did not sufficiently
detail the technique used to separate the IMA from
the thoracic wall and only reported that it was a
partial removal. Nevertheless, in the photomicro-
graphs accompanying his articles, only the light of a
grafted vessel in the myocardium was observed,
which allows the presumption that only the arterial
graft was dissected, probably between the 4th and
6th intercostal space (ICS), through a thoracotomy.
On the other hand, at the same time that Vine-
berg carried out his experiments, at the Johns Hop-
kins Hospital in Maryland, United States (USA), Wil-
liam Polk Longmire Jr. became, perhaps, the first

surgeon in history to dissect a small pedicled seg-
ment of human mammary vessels to use their blood
flow and venous drainage in other organs, in this
case, for irrigating —in the thoracic cavity- a portion
of tgnlas jejunal loop used for esophageal reconstruc-
tion™ .

The first harvesting of (a segment of) IMA in hu-
man cardiac surgery

On April 28, 1950, the modern era of coronary artery
bypass graft surgery procedures probably began. A
patient suffering from angina, for 14 years, had been
admitted four days earlier to the Royal Victoria Hos-
pital in Montreal, to undergo a practically experi-
mental surgery. After almost five years of experi-
ments in dogs, Vineberg decided that the time had
come to implement his novel procedure in humans.
Mr. J.P, a 53-years-old tailor, was operated by left an-
terolateral thoracotomy in the 5th ICS with a 10 cm
resection of the 4th and 5th ribs, near the sternum.
Regarding the IMA harvesting, the Canadian surgeon
only pointed out in his article'® that it was released
from the thoracic wall between the 4th and 6th ICS,
with ligatures of the 4th and 5th intercostal arteries.

Figure 1. Arthur M. Vineberg (1903-1988).
Inventor of the “mammary implant”, also
known as Vineberg operation. Taken from
Zalaquett R. Rev Chil Cardiol. 2017;36:162-95
(License CC BY-NC-ND 4.0).
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Probably the few data related to IMA preparation
that Vineberg provided in most of his articles, or the
misguided practice of some researchers to transmit
information without adequately corroborating the
original sources, has caused unfortunate errors
when trying to tell the story of that procedure. Some
authors have indicated that he carried out the IMA
harvesting in a pedicled way”’ls; also, it has been
commented that he did not specify his harvesting
method in any of his articles,19 and others have stat-
ed that he began to skeletonize the artery as late as
in 1964%°. All of these claims are wrong. First, it
should be noted that in the early 1950s the terms
“skeletonized” or "pedicled” dissection had not yet
been coined; therefore, whoever tries to find this
characteristic literally in the works where Vineberg
describes his technique, will be wasting time. None-
theless, in the first articles where he commented his
clinical practice, he always pointed out that he only
released the artery —initially a segment of a few cen-
timeters— and in the publications dated 1951 and
1954, he again showed photomicrographs, where
only the light of an arterial vessel is seen in the
preparations of deceased patients; this last publica-
tion is accompanied by an drawing (reproduced
with other details in 1958 and 196121’22), where clear-
ly, only the IMA implanted in the wall of the left ven-
tricle is observed (Figure )

Certainly, in none of those early Vineberg works,

Figure 2. Drawing showing internal mammary artery detached from
chest wall and buried in myocardial tunnel made in left ventricle.
Taken from Vineberg A. Can Med Assoc J. 1958; 78:871-921, with

permission from the Canadian Medical Association Journal.

there is a reference to the fate of the mammary vein.
It may be speculated that not needing it for the suc-
cess of his procedure, he left it intact in the thoracic
wall (which is why he did not consider important to
mention it) or, on the other hand, it could be thought
that he separated the artery along with its vein,
which he later discarded, but this last possibility
seems improbable because, for ethical reasons, be-
ing an almost experimental technique, surely he
would have been careful to mention that detail, in
anticipation of the possible and unknown conse-
quences of eliminating that venous drainage. So far,
the circumstances point, with little doubt, to the fact
that Vineberg harvested the segment of the mamma-
ry artery in a skeletonized way, but the final confir-
mation was yet to come.

First IMA harvesting for its direct anastomosis to
a coronary artery

As already mentioned, for most of the 1940s, Bill
Longmire worked at the Hopkins. There he was
eventually considered by his Professor Alfred Bla-
lock to be a “specialist in difficult surgeries”24. From
that stage of his life, it should not be forgotten that,
on November 29, 1944, he was the first assistant in
the operation in which, for the first time, an anasto-
mosis was successfully performed between the pul-
monary and subclavian arteries (Blalock-Taussig
procedure) in a 15-month-old girl diag-
nosed with tetralogy of Fallot””. However,
ten years later, Longmire was the brand-
new Chief of Surgery at the Medical Cen-
ter of the University of California (Los An-
geles, USA), and had passed through vir-
tually every branch of that specialty. Fur-
thermore, throughout the 1950s, he had
boldly dabbled in heart valve surgery
and, in 1958, he felt that the time had
come to leave his mark on the surgical
treatment for coronary artery failure.

Two years earlier, Charles Bailey had
performed the first closed endarterectomy
using a blind technique, but Longmire
considered it best to perform the proce-
dure with cardiopulmonary bypass, with
the longitudinal opening of the vessel, di-
rectly on its diseased segment24. Thus,
probably on March 17, 1958 (date never
published beforeze), while performing his
method, a highly calcified right coronary
artery was destroyed in his hands and, in
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a desperate attempt to save his patient's life, he de-
cided to dissect the ipsilateral IMA and anastomos-
ing it to the cardiac vessel’'. That was the first time
in history that an extracardiac artery was directly
connected to a coronary artery, for increasing blood
flow to an ischemic myocardium, but Longmire ap-
parently considered the procedure too daring for its
time and never reported those details of the sur-
gery24. For this reason, the characteristics of the IMA
harvesting procedure used will never be known
exactly; the authors of this article venture to theo-
rize that only a proximal segment of the artery was
prepared, given that the patients underwent surgery
through an anterior bilateral thoracotomy, and that,
the majority of the lesions that were then addressed
were located in the first coronary segmentgz. Be-
cause Longmire had dissected the two mammary
vessels in 1946, and knew that they were not neces-
sary in the thorax, he was able to choose to separate
the pedicle to save time, but being a very practical
and skilled surgeon, he probably only separated the
artery by needing just its flow; it is hard to guess.

Birth of pedicled harvesting technique

Until the early 1960s, all of the mammary artery seg-
ments implanted around the world were dissected
as described by Vineberg. However, some groups
continued to conduct experimental studies in the
belief that the Canadian's technique could be im-
proved. Around 1954, William Horace Sewell, a sur-
geon at a Veterans Administration Hospital in Oteen
(North Carolina, USA), had begun his research to
better understand the physiological factors that con-
trolled the development of collateral channels to the
coronary arteries™. Five years later” he was in a po-
sition to experimentally propose a new way of pre-
paring the IMA, on the grounds that a deficiency of
the Vineberg’s procedure was the absence of a ve-
nous vessel which could accompany the artery,
drain excess blood into the postoperative period
and could avoid the formation of hematomas in the
myocardium35’36.

It has been impossible to pinpoint the date when
this procedure designated as “pedicle opera\tion”36
was first performed on humans, despite the fact that
almost all of Sewell's articles, published during those
years and later digitized, were reviewed. Neverthe-
less, evidence has been found that the fourth patient
who underwent this surgery was operated on Janu-
ary 28, 1963. In essence, the technique was similar to
that currently used during the pedicled IMA harvest-

ing, with the only differences that it was performed
through an anterolateral thoracotomy and probably,
only the vessels between 2° and 6° ICS were sepa-
rated, although the detail is not explicit™. It is diffi-
cult to determine whether it was in late 1962 or dur-
ing January 1963 that the IMA pedicled harvesting
was first performed; it will probably never be known
with complete accuracy, but as previously men-
tioned, Sewell's need of modifying the Vineberg’s
procedure became the final confirmation that the
Canadian only dissected the left IMA.

1960s: Pedicled or skeletonized harvesting?
By 1965, René Gerénimo Favaloro (Figure 3), from
the group of the Cleveland Clinic (Ohio, USA), and
probably with him many other surgeons, had real-
ized that the IMA harvesting, together with its veins
and surrounding tissue, was a faster procedure and,
at least in theory, less traumatic for the graft5‘37.
Nonetheless, during the rest of that decade, the mam-
mary arteries were implanted skeletonized or pedi-
cled, according to the preference of surgeons, since
Vineberg's work eventually showed that hematomas
never occurred in the myocardium of his patients38,
hence, the alleged advantage of venous drainage in
the artery pedicle, as Sewell argued, was unfounded.

In turn, on January 31, 1966, the Canadian per-
formed the first right IMA implantation in the ipsilat-
eral ventricular myocardium in a 43-year-old New
Yorker. This was probably the first IMA harvesting
through a median longitudinal sternotomy; he had to
choose this approach because the patient had un-
dergone a thoracotomy in the left parasternal region
two years before, due to an accidental wound with a
knife, which was perhaps the cause of the subse-
quent stenosis of her right coronary artery. In this
case, also, possibly for the first time, the IMA was
dissected in its entire length, between the 1st and 6th
ICS, since the anatomical relationships between the
ventricle and the left conduit had not required, up to
this time, an extensive preparation of the artery. In-
terestingly, in that surgery, the implantation of the
two mammary arteries was planned, but the left one
turned out to be very small and with little flow, due
to an inadvertent injury to the artery in one of the
previous incisions. Finally, a month later, on March
3, 1966, Vineberg achieved the implantation, for the
first time, of both mammary arteries in the heart of a
48-year-old cook™,

Also during 1966, Favaloro performed intramyo-
cardial implants of one and both mammary arteries,
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always using the Sewell’s technique. It was probably
the Argentinian who first, in that same year37’39, cre-
ated a sternal retractor specially designed to prepare
the IMA4O; which, with few modifications, is still in
use nowadays. In May of the following year, he per-
formed his first reconstruction of a right coronary
artery with an intervening segment of the saphenous
vein, but aware of the limitations of this technique,
he promptly decided to connect one end of the vein
to the anterolateral wall of the aorta. By December
1968, the Ohio group had successfully operated 171
patients with this method®™”, and a period began in
which mammary implantations commenced to de-
crease and aorto-coronary connection surgeries with
vein grafts began to increase. Until the beginning of
the next decade, there are few reports of revascular-
ization with the IMA.

1970s: Direct coronary artery bypass grafting

During the first years of the 1970s, surgeons aban-
doned mammary implantation and adhered to direct
coronary artery bypass grafting. The most common
grafts were the internal saphenous vein and the IMA.
In 1971, George E. Green introduced papaverine into
the practice of coronary artery surgery“, recom-
mending its injection within the IMA*. It was an im-
portant moment in the historical evolution of inter-
nal mammary harvesting because it was the begin-

Figure 3. René Favaloro (left) and Mason Sones (right). Photo taken
at the Hemodynamics Laboratory of the Cleveland Clinic. Obtained
from Zalaquett R. Rev Chil Cardiol. 2017;36:162-9° (License CC BY-

ning of the era of surgeons' efforts to
overcome, with drugs, the spasm of arte-
rial grafts43, which on many occasions,
makes it impossible or hinders their use.

The following year, in the month of
January, David L. Galbut's group from the
Heart Institute of Miami, USA, began to
harvest all the IMA in a skeletonized form
in an extensive series of revascularized
patients44. Everything seems to indicate
that in the era of direct coronary ap-
proach, these surgeons were the first to
develop mammary skeletonization as a
habitual practice in their patients, over a
long period of time™. Conversely, few au-
thors acknowledge this achievement to
the Florida physicians, probably because
it took 13 years to publish the first results
of their work, or because it took until 2012
to include the term “skeletonization” in
the description of their technique46. Until
then, they limited themselves to pointing
out that the artery was not mobilized as a
pedicle; instead, it was isolated from its lymphatics
and endothoracic fascia, and the mammary vein
divided near the subclavian vein and separated
from the IMA*,

Moreover, this series was also one of the first
with patients revascularized with both mammary
arteries, started at least two years before the first
relationships between this technique and the com-
plications of the sternal wound were established”’.
Therefore, although Galbut does not specify the rea-
sons why his group began to dissect the mammary
in a skeletonized way, it seems that it was not relat-
ed to better sternal protection. Their articles do not
allow to specify whether the skeletonization was
used from the very beginning of the series. Proba-
bly, in the first cases, the harvesting was pedicled,
but the need to construct sequential anastomoses
and the possibility of accurately inspecting the graft
while preparing it, led them to skeletonize the artery,
in a similar way as it was still done in the Vineberg
operation48. This hypothesis seems to be confirmed
in the group's publication in 1990, where they not-
ed that: “although the risk of injury to the IMA dur-
ing its mobilization may be greater (...) this method
allows the visualization of the entire graft to ensure
that no damage or intramural hematoma has oc-
curred (...) and it provides superior length”.

Thanks to the work of Galbut, Suzuki, Barner and
others, in the mid-1970s the IMA acquired a certain

(1
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prominence in cardiac surgery’s operating rooms**
) By 1975, most surgeons had once again adopted
its use as a graft to revascularize the stenotic coro-
nariesso, and it became the bridge of choice for the
left anterior descending (LAD) artery o,

During that time, the pedicled dissection was,
without doubt, the most widely used technique, but
its “relationship” with the skeletonized must be ul-
timately clarify. In recent years, some authors™
* have suggested that the skeletonization of the IMA
is a recent technique, which emerged as a strategy
to limit the degree of sternal devascularization dur-
ing pedicled dissection of the arterial conduit gratft,
through the intentional preservation of arterial col-
lateral branches and venous drainage from the tho-
racic wall. However, Vineberg's early practice and
the start of Galbut's extensive series, before the first
links between sternotomy complications and use of
the two mammary arteries were reported, demon-
strate that this was not the true historical relation-
ship of these surgical techniques.

1980s: Longer mammary arteries are needed
According to HicksSS, in the early 1980s, the selection
of blood vessel grafts in coronary artery surgery de-
pended on the availability of the saphenous vein
and the experience of the surgeon in mammary har-
vesting. Those first years witnessed an increase in
interest in performing a greater number of arterial
grafts, but this desire was opposed by the shorter
length and lateral pedicle of the IMA in the way it
was usually prepared. For this reason, in 1985, Delos
M. Cosgrove and Floyd D. Loop56, of the Ohio group,
proposed a technique to maximize the length of the
artery previously dissected as a pedicle, by making
multiple cross sections in its pleura and fascia, thus
achieving an additional length of 1 cm for each per-
formed fasciotomy.

Two years later, Samuel B. Keeley, at Scripps
Memorial Hospital (California, USA), suggested sepa-
rating the IMA from its bed in the traditional way
and then stripping the mid-distal segment of its pedi-
cle, with the help of a bipolar electrocautery. He en-
titled his work as “The skeletonized internal mam-
mary artery”57, and by quoting this term —“skeleton-
ized”- in the body of his article, it gave rise to one of
the most reproduced inaccuracies in the history of
cardiac surgery, since in the following three decades
a large number of authors™*% have wrongly con-
sidered that Keeley was the father of the IMA skele-
tonization technique. As it has already been shown,

this recognition to the American surgeon is unde-
served, and he cannot even be credited for having
coined the term “skeletonization” in relation to the
IMA, since a year earlier, Lester R. Sauvage and his
group (Seatle, USA) had already done it in one of
their articlesGS, but neither can the creation of the
method be attributed to these, as other authors have
claimed®.

Before finalizing the balance of this decade, it
cannot be ignored that on November 1, 1988, James
M. Cunningham and his collaborators, from the Cali-
fornia Center for Cardiothoracic Surgery, began a
series that, in the end, would consist of more than a
thousand patients, whose analysis would culminate
three years later. The significance of this study is
that it resulted in a simple article in 1992, where they
exposed their main considerations concerning the
skeletonization of the IMA, and for the first time, the
procedure is explained in detail, as it is currently
done™, which has earned some authors to consider
it the description of the “classic technique” or —erro-
neously- the true start of skeletonized dissection of
the IMA*"™. In the operation, equal attention was
paid to the protection of the sternum and the vessel
graft, the mammary vein was cut if it interfered with
the proximal dissection of the artery and they tried
not to open the pleura. Apparently, at the time, Cun-
ningham did not assess the true value of his article
and he would admit years later, that he had only
written it in the hope of decreasing the learning
curve of the procedure and avoiding unnecessary
technical setbacks'”.

1990s: End of story?

The recent history of the development of classical
IMA harvesting techniques probably ends in 1997,
when Taiko Horii and Hisayoshi Suma”, at the Sho-
nan Kamakura General Hospital, in Japan, described
a method, which combines the advantages of skele-
tonization and pedicled dissection, which was called
semi-skeletonization”". After this innovation, the
three IMA preparation methods have not undergone
major changes, except for those related to the intro-
duction of technological advances, such as thoraco-
scopic or robotic dissection in the late 1990, as
well as the harmonic technology in the year 2000*.

Internal mammary artery harvesting in Cuba
The history of coronary artery surgery in Cuba is
waiting to be written, thus, trying to sketch the evo-
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Figure 4. Some pioneers of cardiovascular surgery in Cuba. From left
to right: professor Julio Tain Blazquez, nurse Oralia Gonzalez Cas-
tillero, professor Noel Gonzalez Jiménez, nurse Amparo Gonzélez

Giménez, professor Gilberto Gil Ramos and professor Felipe Rodiles
Aldana. Taken from: Bejerano Gil, et al. Rev Cuban Med Int Emerg.

2018;17(3)8¢ (License CC BY-NC-ND 4.0).

lution of IMA harvesting procedures is a task that
borders on the impossible.

Presumably, the first surgical procedure on a
cardiac vessel in Cuba was performed in 1974, at the
Instituto de Cardiologia y Cirugia Cardiovascular, in
Havana; when, during an aortic valve replacement
surgery, an aneurysmal right coronary artery was
grafted. In the same center, the following year, the
first coronary artergf bypass graft surgery also took
place on the island®.

Unfortunately, we have not been able to access
the original reports of these interventions, but we
can affirm that the grafts were venous and probably
performed by Dr. Julio Noel Gonzdlez Jiménez (San-
to Domingo, Las Villas; December 2, 1928 - Havana;
January 17, 2016) and Dr. Julio Tain Blazquez (Co-
16n, Matanzas; December 20, 1930 - Havana, May 4,
2019) (Figure 4%).

In 1986, this type of intervention began at the Hos-
pital Hermanos Ameijeira387. Two years later, exact-
ly on March 9, 1988 (Figure 5), doctors Mauricio Al-
berto Cassinelli Arana (Montevideo, Uruguay; De-
cember 17, 1953) and Alvaro Luis Lagomasino Hidal-
go (Havana; December 15, 1947) (Figure 6) per-
formed the first coronary artery bypass graft surgery
in another province outside the country's capital
(Figure 7): at the Cardiocentro Ernesto Che Gueva-
ra of Santa Clara citygs, to a 48-year-old patient with
LAD artery disease, who received pedicled left IMA
graftsg. Probably before, in Havana, an IMA had been

dissected for the first time in Cuba, but we
have not been able to identify that date. A
year later, it would correspond to initiate
this type of surgery to the Cardiocentro of
Santiago de Cuba”™?"".

Undoubtedly, the saphenous vein was
the most frequently used conduit during
the first years of coronary artery surgery
in Cuba®"™; it is difficult to pinpoint exact-
ly when the IMA became the graft of
choice for routine LAD revascularization.
In the center of the island, as a result of
the tense economic situation of the 1990s,
due to the lack, above all, of specific in-
struments to manipulate the IMA and of
the sternal retractor to dissect it, arterial
grafts to the LAD were stopped during
approximately two years (personal com-
munication, Dr. Alvaro Lagomasino Hidal-
go). Finally, from May 1992, this practice
was restarted, and a period of time en-
sued, in which the construction of multi-
ple arterial grafts became frequentgz.

In the Hospital Hermanos Ameijjeiras, the skele-
tonized harvesting of the IMA probably started
around 200693; the date in Santiago de Cuba has not
been specified. In Santa Clara, until 2012, if any skel-
etonized dissection of the IMA was performed, it oc-
curred anecdotally; in January of that year, the
abandoned practice of constructing multiple arterial
grafts was regularly resumed”, and the IMA of these
patients began to be systematically skeletonized. In

Figure 5. Graphic proof of the date and signature of the
participants in the first coronary artery surgery performed
“to the east of the tunnel” (outside Havana). Archive from

Cardiocentro Ernesto Che Guevara.
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/
Figura 6. Doctors Mauricio A. Cassinelli Arana (left) and
Alvaro L. Lagomasino Hidalgo. Courtesy of Dr. Cassinelli.

S

Figure 7. First coronary artery bypass graft surgeryperformed at the Cardiocentro Ernesto

this center, in recent years there has been a su-
tained growth of revascularizations with the two
mammary arteries, which has become an important
stimulus for the rise of the skeletonized dissection
technique; at the time of writing this article, almost
all of the mammary arteries are prepared in this
way. On the other hand, in the absence of works that
specifically address this topic, personal communica-
tions from colleagues in Havana and Santiago de
Cuba, allow the authors of this article to assert that,
contrary to what happens in the world, where pedi-
cled dissection is preferred by 65% of surgeonsgs,
currently most of the mammary arteries in Cuba are
skeletonized.
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Mesa Hurtado (anesthesiologist). Archive of Cardiocentro Ernesto Che Guevara.
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Mauricio Cassinelli Arana (Cardiovascular Surgeon),
Alvaro Lagomasino Hidalgo (Cardiovascular Sur-
geon), Humbero Sainz Cabrera (Cardiovascular An-
esthesiologist), Eduardo Rivas Estany (President of
the Cuban Society of Cardiology), Lazara Gonzailez
Pérez (Nurse) and Francisco Luis Moreno Martinez
(Editor-in-Chief of CorSalud).
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