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using both attached internal thoracic arteries

Mid-term clinical evaluation of 117 cases
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The current trend in myocardial revascular-
ization is to use arterial grafts in most, if not
all cases. The right internal thoracic artery
was a logical choice once the left internal
thoracic artery patency on the LAD was
known. This study presents our experience
of using both attached internal thoracic
arteries (ITA). Between January and October
1990, 159 myocardial revascularizations
were performed in our department. In 117
cases, bilateral ITA grafting was used with
non exclusion criteria. There were 100 male
and 17 female patients, with a mean age of
61=8. The LITA was anastomosed to the LAD
in 44 cases. and to the marginal artery in 74.
The RITA was anastomosed to the LAD in 68
cases, to the marginal artery in 47 and to the
right coronary artery in 2. An average of 3.5
bvpasses per patient, including saphenous
vein grafts, were performed. Six patients
(5%) died within 30 days. Four patients
(3.4%) were diagnosed as having peripera-
tive myocardial infarcts. There were no
reoperations for bleeding. One patient
(0.9%) presented a sternal wound infection.
Mean follow-up was 187 months. Six
patients died during the follow-up and the
survival rate was 91%. Ninety-five patients
(91%) were symptom-free, 9 patients had a
recurrent angxna. POS(OPCIBIIVC coronary
angiography was performed in 11 patients
(10%). The mean time between surgery an
restudy was 29:15 months. In 10 cases both
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ITAs were patent, and in 9, occurrence of
symptoms was due to SVG occlusion.
Bilateral ITA grafting is a reliable procedure
but cannot be used in all cases, the main
drawback being the length of the RITA.

Key words: Cardiothoracic surgery - Myocar-
dial revascularization - Internal thoracic
artery.

Spenceri in 1963. performed the first
anastomosis between the left internal
thoracic artery (LITA) and the left anterior
descending arterv (LAD). Twenty vears lat-
er this procedure was unanimously accept-
ed as better than saphenous vein grafts
(SVGs).2% The current trend in myocardial
revascularization is to use arterial grafts in

most. if not all cases. with the logical
choice being the right internal thoracic
artery (RITA) ¢ showed RITA patency to be

similar to that of the LITA.
There are 3 main drawbacks which
this procedure: the

restrict the use of
the necessity to cros:
k of sternal devas-

length of the RITA.
the midline and the
cularization

Our experience with this procedure is
reported here.
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i " Values
Parameters N. case (%)

Mean age (vears) 61+8
Sex-ratio (males/females) 100/17
NYHA angina class:

— [ 61(52)
— M-IV 56 (48)
— Congestive heart failure 434
Myocardial infarction (M)

— Under 3 months 119
— Over 3 months 26 (22)
Risk factors.

— Diabetes mellitus 14 (12)
— Hypertension 42 (36)
— Dyslipidemia 70 (60)
— Obesity 25 (21)
— Smoking 53 (43)
— Two or more risk factors 31(26)

Materials and methods

Berween January and October 1990, 159
myocardial revascularizations were per-
formed in our department. In 117 cases.
bilateral ITA grafting was used with no
exclusion criteria.

Preoperative data included risk factors
and NYHA angina class. Operative data
were location of distal anastomosis, asso-
ciated SVG. cross-clamp time and cardio-
pulmonary bypass time.

In the postoperative course we detailed
bleeding volume and the occurrence of
complications.

All patients were examined at month 3
of the postoperative course. After undergo-
ing cardiac technetium scintiscan and pul-
monary radiography, patients were ques-
tioned and given a stress test to detect
recurrent coronary angina.

Surgical technique

The ITAs and a large pedicle of sur-
rounding tissues were dissected from the
chest wall from the first collateral artery to
the distal bifurcation using electrocautery
and hemoclips. The connections of the

ITAs were left intact. After heparinization,
the last bifurcation of the ITAs was divid-
ed.

The ascending aorta was cannulated and
a two-staged venous cannula introduced
into the right atrium. Cardiopulmonary
bypass (CPB) and ischemic arrest were
used. The myocardium was protected with
antegrade crystalloid cardioplegia (average
800 cc) and epicardial icing. Cardioplegia
(100 cc) was injected into the aortic root
after each anastomosis.

Results

One hundred and seventeen patients
(100 males and 17 females), with a2 mean
age of 61x8, were operated on with this
procedure. Table I shows the distribution
of risk factors in patients and the reparti-
tion of preoperative angina class according
to Canadian classification.

Location of distal anastomosis

The LITA was anastomosed to the LAD
in 44 cases (37%), and to the marginal
artery in 74 (63%). One sequential graft
between the LAD and the diagonal artery
was performed.

The RITA was anastomosed to the LAD
in 68 cases (58%), to the marginal artery in
47 (40%) and to the right coronary artery
in 2 (2%).

An average of 3.5 bypasses per patient,
including SVGs, were performed. Cross-
clamp time was 57x15m/n and CPB time
was 123x37m/n.

Operative mortality

Six patients (53%) died within 30 days.
The causes of death were: 3 perioperative
myocardial infarctions, 2 cases of low car-
diac output and 1 acute pancreatitis. Five
of these patients required an intra-aortic
balloon pump.

Morbidity

Four patients (3.4%) were diagnosed as
having perioperative myocardial infarcts.
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[image: image3.jpg]Three of these patients were operated on
with unstable angina.

Mean 48 hour postoperative bleeding-
volume was 12004700 cc and no reopera-
tions were required. One diabetic patient
(0.9%) presented a sternal wound infec-
tion.

Three month follow-up

No death or myocardial infarction
occurred during this period. The mean val-
ue of isotopic ejection fraction (EF) was
56+11%. In six patients the EF was below
40%. In 4 patients, it was the same as the
preoperative EF, while in 2 others it was
worse.

Mid-term follow-up

Patients were followed-up either by a
systematic post-operative appointment (50
patients) or by their referring physicians
(60 patients). One patient was lost to fol-
low-up. Mean follow-up was 18+7 months
with a survival rate of 91%.

Six patients died during follow-up. One
died of cardiac failure subsequent to three
bypasses associated with aneurysm resec-
tion. Three patients died of myocardial
infarction. In two cases, the cause of death
‘was unknown.

One of the surviving patients presented
a non-fatal infarct, ninety-five (91%) were
symptom-free and 9 had a recurrent an-
gina. Seventy patients (64%) underwent a
stress test, 48 with their usual medication
and 22 without any cardiac medication.
Results were positive in 12 patients
(11%).

Postoperative coronary angiography was
performed in 11 patients (10%): for recur-
rent angina in 6 cases, for myocardial
infarction in 2, for positive stress tests in 3
cases. The mean time between surgery and
restudy was 29+15 months. In 9 cases,
both ITAs were patent and occurrrence of
symptoms was due to SVG occlusion. In 1
case, the LITA was patent but stringed and
no RITA was occluded. All grafts were pat-
ent in 1 case.
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Discussion

The lower patency of SVGs compared to
ITA grafts> explains the trend to optimize
ITA grafts using complex procedures and
not merely perform the usual LITA bypass
to the LAD.¢8 Using bilateral ITA grafting
was a logical step once LITA patency on
the LAD was known. When both ITAs are
pedicled, RITA patency rate is inferior to
that of the LITA (85% vs 92%).5

Bilateral ITA grafting and sternal wound
infection

In this series, sternal wound infection
rate (0.9%) is low. Carrier 9 showed that
double mammary harvesting led to signifi-
cantly more severe sternal hypoperfusion
than single mammary harvesting.

Although this may be responsible for the
development of sternal wound infection, it
is probably not the only factor.

Sternal hypoperfusion is similar in diabet-
ic and non-diabetic patients,? whereas infec-
tious risk is higher in diabetic patients.10

Hazelrigg!® clinically showed that bilater-
al ITA grafting increased the risk of wound
complication nearly five times compared
to saphenous vein grafting (SVG) and
three times compared to single ITA graft-
ing. While 14 patients (12%) in our series
were diabetic, there was only one case of
sternal wound infection.

This procedure is restricted by the
length of the RITA. It may reach the LAD,
the diagonal artery, or at most the first
marginal artery in some patients. When the
RITA is short, it is anastomosed to the LAD
and the LITA is grafted to the marginal or
circumflex arteries. Cases of “string RITA”
were reported by Siebenmann et al.l!
Given that the LAD is the most important
coronary artery, it is logical to provide it
with the best graft: the LITA.

It is possible to extend the RITA. The
aorta can be crossed from behind, through
the transverse sinus. With this technique it
is difficult to insure that there is no twist,
and anastomosis is much more difficult.

Because of the length problem, it is
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[image: image4.jpg]often necessary to use the end part of
RITA for grafting: hence, the diameter is
smaller. He!2 showed that the contractility
of the distal section of the ITA is inversely
correlated to the diameter. This suggests
that wrimming off the distal end of the ITA
as much as possible may be the best way
to prevent graft spasm.

Conclusions

Bilateral attached ITA grafting, although
reliable due to the low rate of recurrent
angina and sternal wound infection, cannot
be used in all cases. The main drawback
with this procedure is the length of the
RITA so if necessary, the procedure can be
modified. Both attached ITAs can be har-
vested and the length of the RITA measured
before anastomosis to determine if it is long
enough to reach the LAD. If it proves to be
too short, the RITA is used as a free graft
and the proximal end of the RITA can be
sutured to the side of the LITA (Y proce-
dure).13 14 This resolves the problem of
length, saves crossing the midline, and
leaves the best graft (attached LITA) for the
most important coronary artery (LAD).
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