
References

1. Brown ML, Abel MD, Click RL, Morford
RG, Dearani JA, Sundt TM, et al. Systolic
anterior motion after mitral valve repair: is
surgical intervention necessary? J Thorac
Cardiovasc Surg. 2007;133:136-43.

2. Mihaileanu S, Marino JP, Chauvaud S,
Perier P, Forman J, Vissoat J, et al. Left
ventricular outflow obstruction after mitral
valve repair (Carpentier’s technique). Proposed
mechanisms of disease. Circulation. 1988;
78(3 Pt 2):I78-84.

3. Jebara VA, Mihaileanu S, Acar C, Brizard C,
Grare P, Latremouille C, et al. Left ventricu-
lar outflow tract obstruction after mitral valve
repair. Results of the sliding leaflet technique.
Circulation. 1993;88(5 Pt 2):II30-4.

4. Adams DH, Anyanwu AC, Rahmanian
PB, Abascal V, Salzberg SP, Filsoufi F.
Large annuloplasty rings facilitate mitral
valve repair in Barlow’s disease. Ann Tho-
rac Surg. 2006;82:2096-100; discussion
101.

5. Carpentier A, Chauvaud S, Fabiani JN, Deloche
A, Relland J, Lessana A, et al. Reconstructive
surgery of mitral valve incompetence: ten-year
appraisal. J Thorac Cardiovasc Surg. 1980;79:
338-48.

doi:10.1016/j.jtcvs.2007.02.033

Reply to the Editor:
We are pleased that Drs Filsoufi and Car-
pentier enjoyed our article, but they may
have misinterpreted our results. We are
not aware of other studies of systolic
anterior motion (SAM) that include early
and late intraoperative echocardiography.
Our study also differs from others in that
we have included only patients with mi-
tral valve pathologies at risk of SAM
development. Some authors do not make
this distinction and report an artificially
low incidence.1 The 11% incidence of
SAM, which Drs Filsoufi and Carpentier
mention, includes all patients with SAM
on early intraoperative transesophageal
echocardiography. After medical man-
agement, the incidence of SAM intraop-
eratively decreases to 6% and then to 4%
by hospital dismissal. Previous investiga-
tions that estimate the risk of SAM have
reported echocardiographic findings at
varying times, and therefore comparisons
are difficult.1-3 But the important point is
that the risk of SAM appears low and
diminishes with time and ventricular re-
modeling.

Therefore the question of whether pro-
phylactic measures should be used to “pre-
vent SAM” is a bit more complicated than

the correspondents might be thinking. As
noted in the article, the risk of development
of symptoms related to late SAM using the
techniques we describe is extremely low
(16/17 patients in New York Heart Asso-
ciation class I, 1 patient lost to follow-up).
Also, SAM has been described with all
methods of valve repair, including qua-
drangular resection with a sliding leaflet
technique.4-7

Morgan Brown, MD
Hartzell Schaff, MD

Division of Cardiovascular Surgery
Mayo Clinic, USA

Rochester, Minn
E-mail: schaff@mayo.edu
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Tricuspid valve repair: Indication
and type of repair
To the Editor:
We read with great interest the article by
Ghanta and colleagues1 concerning their re-
sults with repair of functional tricuspid regur-

gitation. After the comparison between Kay’s
annuloplasty versus ring annuloplasty on the
tricuspid valve, they concluded that there is
not a significant difference in the midterm
results. Ghanta and colleagues recommend
bicuspidization annuloplasty as an option to
ring annuloplasty because it is inexpensive,
simple, and reliable.

We do agree with the authors that
moderate-to-severe tricuspid regurgitation
should be repaired when a concomitant car-
diac procedure is performed. At our insti-
tution, we are rather liberal in the indica-
tion for tricuspid repair. We perform about
50 cases of repair yearly on the tricuspid
valve (46–61 per year in the last 3 years)
of approximately 1200 total cardiac proce-
dures. Our experiences show that repair of
tricuspid regurgitation improves early post-
operative outcome and long-term quality of
life. Long-term survival after cardiac sur-
gery depends mainly on the postoperative
left ventricular performance. Indications
for tricuspid valve repair should be decided
preoperatively, according to the results of
echocardiography. Intraoperative evalua-
tion of tricuspid regurgitation is not reliable
enough.

The method of repair on the tricuspid
valve is another question. Cohn2 recom-
mends use of a ring if the tricuspid regur-
gitation is severe and suture annuloplasty if
it is moderate. We have had good experi-
ences with both de Vega annuloplasty and
Kay’s suture bicuspidization. In our expe-
rience (published in 1980), we found that,
in about 70% of the cases, tricuspid repair
(de Vega or Kay’s) provided good results
at a mean follow-up of 4 years.3 Since then,
we used mostly de Vega repair with mul-
tifilament suture material, and we have had
good experiences in several hundred cases.
We even used an adjustable half-moon ring
for tricuspid annuloplasty in a group of
patients with good results.4 The ring annu-
loplasty had no better results compared
with those of the suture annuloplasty, it is
more expensive, and it takes more time and
can reduce annular flexibility. That is why
we do not use it routinely.

Á. Péterffy, MD, PhD

I. Szentkirályi, MD

Z. Galajda, MD, PhD

Department of Cardiac Surgery

Institution of Cardiology

University Medical School of Debrecen

Debrecen, Hungary
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Reply to the Editor:
We thank Drs Szentkiralyi, Péterffy, and
Galajda for their thoughtful comments
about suture techniques for tricuspid valve
repair. We believe, as they do, that every
case of moderate tricuspid regurgitation
should be repaired. The options are numer-
ous, but we believe that the suture annulo-
plasty technique we described in this article
will be very successful in these cases. The
implication of their letter is that a suture
annuloplasty likewise would be equal for
very severe cases. We have tended to use a
rigid ring for very severe cases with obvi-
ous clinical manifestation of massive tri-
cuspid insufficiency.

The suture bicuspidization technique de-
scribed can be performed in less then 10
minutes. This technique is effective, reduces
the expense of operations, and certainly
should stimulate the use of a simple repair
techniques in every patient with moderate to
moderately severe tricuspid regurgitation.

Lawrence H. Cohn, MD
Department of Surgery

Brigham and Women’s Hospital
Boston, Mass

doi:10.1016/j.jtcvs.2007.03.011

Intraoperative oral sildenafil
for management of pulmonary
hypertension: A stepping stone
to the future
To the Editor:
I read with great interest the recent article
by Dr Shim and colleagues1 detailing their
experience with oral sildenafil in intraop-

erative pulmonary hypertension (N � 53).
Although they controlled for confounders
such as anesthetic depth, hypercarbia, and
serum pH, it is not clear whether they ad-
equately controlled for hyperoxia, a potent
pulmonary vasodilator.2

In their Methods section, they specify
that all patients’ lungs were ventilated with
60% oxygen with standardized mechanical
ventilation, but they fail to report what
range of blood oxygen tensions were ob-
tained and whether they varied signifi-
cantly between study groups. Thus, a major
confounder is not adequately accounted for
in this otherwise interesting paper.

A second limitation with the implemen-
tation of the study findings into one’s prac-
tice is that oral sildenafil is not as conve-
nient in the intraoperative period as is an
inhalational or intravenous formulation.1,2

Because these formulations of sildenafil
exist, this study paves the way for their
investigation in the management of intra-
operative pulmonary hypertension, a
common scenario in patients undergoing
cardiac surgery.

It would be no surprise that these for-
mulations of sildenafil are demonstrated to
be clinically effective pulmonary vasodila-
tors. Of far more clinical importance would
be the clinical trials looking at synergistic
combinations of selective pulmonary vaso-
dilators. There are at least 4 different path-
ways that can be manipulated for synergis-
tic selective pulmonary vasodilation2:

1. Cyclic adenosine monophosphate
pathway with inhaled prostaglandin I2

2. Cyclic guanosine monophosphate
pathway with inhaled nitric oxide

3. Phosphodiesterase 5 inhibition with
sildenafil

4. Endothelin blockade with drugs
such as bosentan

The future is in synergistic approaches to
the management of pulmonary hyperten-
sion, just as we have seen in the manage-
ment of systemic hypertension over the
past 30 years.

I congratulate Dr Shim and colleagues
on a thought-provoking study. I look for-
ward to their feedback about these intraop-
erative considerations.

John G. T. Augoustides MD, FASE

Assistant Professor

Department of Anesthesiology and Critical Care

Hospital of the University of Pennsylvania

Philadelphia, Pa

Financial support: Department of Anesthesiol-
ogy and Critical Care, Hospital of the Univer-
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Reply to the Editor:
We appreciate the constructive comments
by Dr Augoustides regarding our study.1

He raised the issue of whether hyperoxia,
which is a potent pulmonary vasodilator,
was adequately controlled between the
control and sildenafil groups in our study.
The arterial oxygen tension (PaO2) levels
were 271 � 89 mm Hg versus 254 � 108
mm Hg (P � .602) before the first hemo-
dynamic measurement and 276 � 48 mm
Hg versus 235 � 55 mm Hg (P � .03)
immediately after the last measurement
with 60% oxygen in the control and silde-
nafil groups, respectively. There were no
significant changes in the PaO2 values
within each group.

Hypoxic pulmonary vasoconstriction
has been well studied for decades, with the
stimulus identified as both mixed venous
and alveolar oxygen tension in small arter-
ies and systemic PaO2 in large pulmonary
vessels.2 However, no comprehensive data
exist regarding graded response of the pul-
monary vasculature to changes in PaO2

above 120 mm Hg (hyperoxia), especially
in patients with long-standing valvular
heart disease with concomitant pulmonary
hypertension, as in our study. In an animal
study, Rudolph and Yuan3 studied the re-
lationship between PaO2 and pulmonary
vascular resistance and demonstrated that
there is no further decrease in pulmonary
vascular resistance above the PaO2 of 50 to
60 mm Hg. Therefore, although the PaO2

was lower in the sildenafil group after the
last measurement, this should not have any
further clinically significant effects on the
pulmonary vascular resistance.

We agree with Augoustides that proper
control of PaO2 between the groups should
be mentioned to clarify any confounding
factors.
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