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anastomosis of a coronary graft to the
aorta. The results presented by Em-
mert and colleagues' for the HEART-
STRING device are equivalent to their
aortic no-touch technique. Although
we believe that anaortic OPCAB
with total arterial revascularization
should be the criterion standard, we
also appreciate that some surgeons
prefer not to perform a T or Y graft
anastomosis to the left internal tho-
racic artery. In this case, the use of
a device for proximal anastomosis
(rather than use of a side clamp)
should be considered for anastomosis
of the graft to the aorta.

J. James Edelman,

BSc(Hons), MBBS(Hons)
Tristan D. Yan, MBBS, PhD
Michael P. Vallely, PhD, FRACS
Cardiothoracic Surgical Unit
Royal Prince Alfred Hospital
The Baird Institute

University of Sydney

Sydney, Australia

References

1. Emmert MY, Seifert B, Wilhelm M, Griinenfelder J,
Falk V, Salzberg SP. Aortic no-touch technique
makes the difference in off-pump coronary artery
bypass grafting. J Thorac Cardiovasc Surg. Epub
2011 Jun 15.

2. Shroyer AL, Grover FL, Hattler B, Collins JF,
McDonald GO, Kozora E, et al. On-pump versus
off-pump coronary-artery bypass surgery. N Engl
J Med. 2009;361:1827-37.

3. Edelman JJ, Yan TD, Bannon PG, Wilson MK,
Vallely MP. Coronary artery bypass grafting with
and without manipulation of the ascending
aorta—a meta-analysis. Heart Lung Circ. 2011;
20:318-24.

doi:10.1016/j.jtcvs.2011.08.049

Reply to the Editor:

We thank Edelman and colleagues
for their comments and additions to
our article.

The ROOBY trial, as the largest
available prospective, randomized
trial has been criticized for its limita-
tions with regard to its significant se-
lection bias, for mainly including
low-risk patients." The low off-pump
coronary artery bypass grafting
(OPCAB) case load of the involved
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surgeons was reflected by a conversion
rate as much as 10-fold higher, less
complete revascularization, and lower
patency rates than the data from high-
volume OPCAB centers. Another
randomized trial focusing on graft pa-
tency after OPCAB and on-pump
coronary artery bypass grafting con-
firmed that OPCAB was associated
with a significantly lower overall graft
patency rate and did not rule out a po-
tential benefit for OPCAB with regard
to major adverse cardiac and cerebro-
vascular events and neuropsychologic
functioning.”

As pointed out by Edelman and col-
leagues, however, and as also pre-
sented in most of the available
studies, the ROOBY trial importantly
failed to use aortic no-touch, total ar-
terial grafting strategies. The signifi-
cant value of combining OPCAB and
aortic no-touch, total arterial revascu-
larization techniques has been repeat-
edly highlighted in several studies,
which have reported significantly de-
creased rates for stroke, ranging
from 0% to 1%.” In addition, in their
recent meta-analysis, Edelman and
associates” have demonstrated the po-
tential benefit of aortic no-touch tech-
niques relative to both conventional
on-pump coronary artery bypass
grafting and to partial clamping tech-
niques during off-pump coronary ar-
tery bypass grafting.

We agree that the use of in situ
grafts or composites should be the cri-
terion standard whenever possible.
The use of free grafts requiring a prox-
imal anastomosis is preferable in
some patients, however, and may be
the preferable revascularization strat-
egy for some surgeons as well. In
this situation, the proximal anastomo-
sis can be efficiently carried out by us-
ing a clampless anastomotic technique
to avoid any aortic manipulation,
yielding similar results for stroke as
achieved with a no-touch, all arterial
grafting approach.’

The risk of neurologic complica-
tions cannot be completely elimi-
nated, even if a no-touch, total

arterial off-pump approach is used.
This risk also applies to interventional
revascularization strategies, such as
percutaneous coronary intervention,
and seems to be associated with the
underlying, individual risk profile de-
fined by the general health condition
and comorbidities of the patient. A
no-touch, total arterial off-pump ap-
proach yields similar neurologic
outcomes to those reported with per-
cutaneous coronary intervention, and
the often used argument of inferior
neurologic outcomes after surgery
can therefore be invalidated.

Maximilian Y. Emmert, MD
Sacha P. Salzberg, MD
Volkmar Falk, MD

Clinic for Cardiac Surgery
University Hospital Zurich
Zurich, Switzerland

References

1. Shroyer AL, Grover FL, Hattler B, Collins JF,
McDonald GO, Kozora E, et al. On-pump versus
off-pump coronary-artery bypass surgery. N Engl
J Med. 2009;361:1827-37.

2. Sousa Uva M, Cavaco S, Oliveira AG, Matias F,
Silva C, Mesquita A, et al. Early graft patency after
off-pump and on-pump coronary bypass surgery:
a prospective randomized study. Eur Heart J.
2010;31:2492-9.

3. Halbersma WB, Arrigoni SC, Mecozzi G,
Grandjean JG, Kappetein AP, van der Palen J,
et al. Four-year outcome of OPCAB no-touch
with total arterial Y-graft: making the best treat-
ment a daily practice. Ann Thorac Surg. 2009;88:
796-801.

4. Edelman JJ, Yan TD, Bannon PG, Wilson MK,
Vallely MP. Coronary artery bypass grafting with
and without manipulation of the ascending
aorta—a meta-analysis. Heart Lung Circ. 2011;
20:318-24.

5. Emmert MY, Seifert B, Wilhelm M, Grunenfelder J,
Falk V, Salzberg SP. Aortic no-touch technique
makes the difference in off-pump coronary artery
bypass grafting. J Thorac Cardiovasc Surg. Epub
2011 Jun 15.

doi:10.1016/j.jtcvs.2011.09.048

IS ANNULOPLASTY ENOUGH
FOR FUNCTIONAL TRICUSPID
REGURGITATION?
To the Editor:

Congratulations to the authors for
this study.' We benefited from this re-
port, but we want to emphasize some
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points that should be taken into con-
sideration by the authors.

What are the body surface areas of
the patients in both the treated and un-
treated groups? Did any tricuspid ste-
nosis develop after the operation in the
treated group? Is there any residual
gradient or regurgitation in mitral
valve after repair? We think the mor-
tality rate would decrease with contin-
uous blood cardioplegia or perfusion.

In addition, there was residual tri-
cuspid regurgitation detected in 40%
of cases, although an annular diameter
of 22 mm was reached postoperatively
in the treated group. Was persistence
of pulmonary artery pressure (PAP)
at 32 mm Hg due to residual mitral re-
gurgitation or to mitral pressure gradi-
ent secondary to replacement? Was
this a reason for residual tricuspid re-
gurgitation as well? Could we answer
these questions by dividing the pa-
tients into 2 groups, that is, mitral
valve replacement and mitral valve
repair?

Table 4 shows that mild tricuspid
regurgitation could also be achieved
with a PAP of 32 mm Hg. Do the au-
thors think that an additional tricuspid
annuloplasty technique might be nec-
essary to obtain coaptation even at
a PAP of 32 mm Hg?

Mert Kestelli, MD

Ismail Yurekli, MD

Banu Lafci, MD

Tevfik Gunes, MD

Izmir Ataturk Education and Research
Hospital

Izmir, Turkey

Reference

1. Calafiore AM, Iaco AL, Romeo A, Scandura S,
Medduri R, Varone E, et al. Echocardiographic-
based treatment of functional tricuspid regurgita-
tion. J Thorac Cardiovasc Surg. 2011;142:308-13.

doi:10.1016/j.jtcvs.2011.09.065

Reply to the Editor:

We thank Dr Kestelli and col-
leagues for their comments and am
glad they appreciate our study.

The 2 groups of patients were
comparable in terms of body surface
area (1.76 + 0.2 m” in the untreated
group vs 1.78 + 0.2 m? in the treated
group), and no patient showed echo-
cardiographic or clinical signs of tri-
cuspid stenosis (mean gradient, 2.4 +
0.6). We follow what Frater pro-
posed' only because our results are
satisfying. If we had been aware of
an increased gradient across the tri-
cuspid valve, Frater’s concept (tricus-
pid annulus to be reduced to fit
a number 25 size) would have been
abandoned.

We did not include patients with
any problem in the left side that
could cause, by itself, persistence of
functional tricuspid regurgitation
(FTR). “During follow-up, those pa-
tients who showed any sign of repair
failure, prosthetic malfunction, or se-
vere impairment of left ventricular
function, events that could justify
the development of additional func-
tional tricuspid regurgitation (FTR),
were excluded from the present study
(n =15).” This sentence is at the
end of the paragraph ‘Population”
(p 308).%

Dr Kestelli and colleagues are con-
cerned about the value of systolic pul-
monary pressure in group T (32 mm
Hg), which seems close to normal to
me. Pulmonary pressure does not nor-
malize in most patients, and we do not
need to advocate residual mitral regur-
gitation or high transmitral gradients
to justify such a mean value. As stated
before, patients who showed one of
these patterns were excluded.

Tricuspid regurgitation (TR) de-
pends on many factors that act at dif-
ferent levels (annulus, leaflets,
ventricle), but we work mainly on
the annulus. Ventricular factors, such
as papillary muscle displacement
with increased chordal tethering, are
not addressed in tricuspid repair for
FTR. For this reason, we have to ac-
cept results that are sometimes not
perfect (do you really think that resid-
ual 14+ TR is a suboptimal result?).
Furthermore, we have to remember

that medical treatment influences
FTR grade.

Excessively forcing the coaptation
of the tricuspid leaflets will not ensure
better results. There is always a com-
promise between the reduction of the
annular size and the increased chordal
tethering related to the movement of
the anterior and posterior leaflets to-
ward the septal leaflet. On the other
hand, the association between annular
size and FTR is not clear. We know
that normal tricuspid annuli do not
avoid the presence of FTR, even
with a non-severe grade.** Sadeghi
and colleagues’ reported 27 patients
with pulmonary thromboembolism,
severe pulmonary hypertension, and
severe TR who underwent surgery
without tricuspid valve annuloplasty.
In 19 patients (70%), the pulmonary
pressure decreased by a mean of 49
mm Hg and TR was reduced to mild.
In the remaining 30% of patients,
TR remained severe and pulmonary
pressure was reduced to 32 mm Hg,
less than in the other group. In both
groups, the annular size remained un-
changed (4-mm reduction between
pre- and postoperative echocardio-
grams) and similar (41 mm in the first
group and 42 mm in the second group
in the postoperative assessment). We
can deduct that, even if the annulus re-
mains dilated, this does not prevent
TR reduction, but the mechanisms re-
lated to right ventricular reverse re-
modeling, after pulmonary artery
pressure reduction of different de-
grees, are more important than the
pure annular size.

In regard to the myocardial protec-
tion strategy, we thank Dr Kestelli
and colleagues for their advice, but,
as far as we know, there is no random-
ized trial that shows any significant
benefit in using continuous blood car-
dioplegia (warm? cold? antegrade?
retrograde?). Early mortality depends
more on the quality of patients under-
going operation (eg, comorbidities,
urgency or emergency, left or right
ventricular function) rather than on
the pure cardioplegic technique.
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