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Abstract

Objective In the last decade, the coronary artery bypass
grafts (CABG) with arterial grafting had been remarkable,
mainly the combined ones in Y or T form, which start from
the left internal thoracic artery (LITA). Elaborating this kind
of grafting, we identified a certain worry related to the
anastomoses of the radial artery in LITA, principally when
realized in T, since any small traction, angulations or spasms
of the radial artery might impaired the flow of the distal
anastomoses of LITA to the anterior interventricular artery.

Method: We modified the combined graft technique, by
making anastomoses of the radial artery to the anterior
interventricular artery, and, consequently the LITAis sewed
above the anastomoses of the radial artery to the anterior
interventricular artery, favoring therefore, the
revascularization of the anterior interventricular artery with
the LITA, transforming the radial artery into almost an
extension of the LITA to the remaining branches of the left
coronary artery.

Conclusions This technical modification for these
composite grafts is simple, safer and effective, and it will
enable a larger number of surgeons to routinelyuse
composite grafts in coronary artery bypass grafting.
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Resumo

Objetivo:A operagao de revascularizagao do miocardio com
enxertos arteriais tem tido grande destaque nesta Ultima
década, e principalmente, os enxertos combinados em forma
de Y ou T a partir da artéria toricica interna esquerda (ATIE).
Trabalhando com este tipo de enxerto, identificamos alguma
preocupacao quanto a anastomose da artéria radial na ATIE,
principalmente quando € realizada em T, podendo qualquer
pequena tracdo, angulagdo ou mesmo espasmo da artéria
radial, prejudicar o fluxo na por¢éo distal da ATIE para a
artéria interventricular anterior.

Método: Modificamos a técnica do enxerto combinado,
fazendo a anastomose da artéria radial na artéria
interventricular anterior e, a seguir, a ATIE foi suturada sobre
a anastomose da artéria radial na artéria interventricular
anterior, privilegiando, portanto, a revascularizagdo da artéria
interventricular anterior com a ATIE, transformando a artéria
radial em quase um prolongamento da ATIE para os demais
ramos da artéria corondria esquerda.

ConclusdesEsta modificagéo técnica para estes enxertos
combinados é simples, mais segura e efetiva, e possibilitara
que um maior numero de cirurgibes passe a utilizar
rotineiramente os enxertos combinados em suas operacdes
de revascularizagao do miocérdio.

Descritores: Revascularizagdo miocéardica, métodos.
Artérias mamérias, cirurgia. Artéria radial.
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INTRODUCTION

Coronary artery bypass grafting using the left internal
thoracic artery (LITA) for the anterior interventricular artery

three arteries was evidenced in 90.3% of the patients and
19.4% presented with left coronary branch lesions. All
patients were operated on under cardiopulmonary bypass,
hypothermia of 32°C and intermittent clamping of the aorta.

and saphenous vein bypasses has given good results overFirst end-to-side anastomose of the radial artery to the last

the medium-term [1,2], but there are limitations due to
degeneration of these venous grafts. An improved event-
free survival after coronary artery bypass grafting has been
obtained with the use of additional arterial grafts as was
demonstrated by some investigators [3,4] but this was
guestioned by others [5,6]. Recently, LYTTLE et al. [7]
demonstrated the impact of the utilization of two internal
thoracic arteries on re-intervention and mortality. Critics of
this conduct question which coronary artery the other
internal thoracic artery (ITA) should be used for and the
number of revascularized areas with non-arterial grafts there
should be.

Total arterial revascularization of the left coronary artery
can be achieved with the use of a combination of grafts,
both LITA and other arterial grafts. One of the techniques
to perform this composite arterial grafting is by the
anastomoses of the radial artery in a ‘T’ or ‘Y’ shape into the
LITA[8-14]. This procedure brings about certain concerns
in relation to its execution, mainly in cases in which the
LITA has a reduced caliber that might interfere with the
distal flow of the LITA to the anterior interventricular artery.

ROYSE et al. [15] measured the flow in the ITAnear to Y-
shaped grafts and observed a combined free flow of 173 +
16 ml/min. When each of the distal branches were
alternatively occluded, the flow was 114 + 15 ml/min and 99
+ 9 ml/min respectively for the radial artery and LITA
demonstrating that the ITA has capacity to adapt to the
coronary vascular flow. They also evidenced that the flow
through the radial artery was similar to that of the ITA, in
spite of the difference in caliber between these grafts when
they were not connected to the coronary circulation.

Our proposal for composite grafts was not to perform
anastomoses on the LITA but to perform anastomoses of
the radial artery on the anterior interventricular artery, thereby
directly irrigating the anterior interventricular artery and also
the oblique and marginal branches of the circumflex artery.
This technique would reduce the technical risks of the
composite graft and reduce the possibility of compromising
the flow to the anterior interventricular artery, thus making
the radial artery as if it were an extension of and not just a
branch of the ITA.

METHOD
From January 1999 to December 2001, thirty-one patients
were submitted to surgical coronary artery bypass grafting

using composite arterial grafts. Twenty-three (74.2%) were
male. Commitment from coronary arterial disease affecting
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branch of the circumflex artery was performed. Following
this, side-to-side (diamond-shaped) anastomose was
performed on the marginal and oblique branches and finally
end-to-side anastomose was effected in the anterior
interventricular artery. Subsequently, anastomose of the
LITA on the radial artery was performed above the
anastomosis of the radial and the anterior interventricular
arteries (Figures 1 and 2).

To complete the coronary artery bypass, when required
for the right coronary artery, venous grafts and right internal
thoracic arteries were used in 14 and 4 patients respectively.
In 19.4% of the patients, associated procedures were
effected among which were arterioplasties, endarterectomies
and right coronary ostioplasty.

Figure 1 shows the aspect of the composite graft of the
internal thoracic artery with the radial artery, which was
anastomosed in the anterior interventricular artery, oblique
artery, marginal 1 artery and marginal 2 artery, sequentially.

Figure 2 shows details of the anastomosis of the LITA
over the radial artery. Observe the superimposed
anastomosis on the anterior interventricular artery.

This analysis was prospective during hospitalization and
6 (19.3%) of the patients consented to a second
investigation and were submitted to a cinecoronariography
on either the fifth, sixth or seventh day of hospitalization.

RESULTS

The mean age was 49.9 years and the number of
revascularized vessels using composite grafts was, on
average, 3.2. The cardiopulmonary bypass and anoxia times
were, on average, 92.6 and 72.3 minutes, respectively.

Two patients presented with low cardiac output in the

Fig. 1 - Modified composite graft - LITA radial sequential.
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Fig. 2. - Detail of the LITA radial anastomosis in the anterior
interventricular artery.

period immediately following the surgery and were treated
with inotropic drugs for 12 to 24 hours, which stabilized the
hemodynamic symptoms.

No electrocardiographic variations suggesting acute

myocard'al infarction or neurological alterations were Fig. 4 - Detail of the anastomoses of the LITA in the radial artery,
diagnosed. and the radial artery over the anterior interventricular artery.

Fig. 5 — Total revascularization of the left coronary artery with a
composite graft.

The second post-operative angiographic study identified
the pervious nature of the composite grafts, identifying
spasms of the radial artery in one patient and low flow in
another, due to the competitive flow through the native
channels.

Figures 3, 4 and 5 relating to the coronary
cineangiographic studies immediately after surgery,

Fig. 3 - LITA irrigating the anterior interventricular, oblique and 1
& 2 marginal arteries.
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demonstrate the LITA with a very good caliber, irrigating  presented with low flow in the radial artery probably due to
the left coronary artery branches, with evidence of the filling  flow competition. These results support the use of this
of the anterior interventricular, obligue and 1 and 2 marginal technique but further evaluation is necessary.
arteries. We believe that this technical modification for these
Figure 4 illustrates anastomosis of the LITAon the radial composite grafts is simple, safer, more effective and enables
artery and the radial artery on the anterior interventricular a greater number of surgeons to start to routinely utilize
artery. composite grafts in coronary artery bypass grafting.
Figure 6 shows the left ventricle in systole, with a good
ventricular function without signs of alterations of segmental
contractility.
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