Balachandran et al

Adult: Mitral Valve

1.
12.

13.

16.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

Enriquez-Sarano M. Timing of mitral valve surgery. Heart. 2002;87:79-85.
Stulak JM, Suri RM, Dearani JA, Burkhart HM, Sundt TM III, Enriquez-
Sarano M, et al. Does early surgical intervention improve left ventricular mass
regression after mitral valve repair for leaflet prolapse? J Thorac Cardiovasc
Surg. 2011;141:122-9.

Suri RM, Schaff HV, Dearani JA, Sundt TM, Daly RC, Mullany CJ, et al. Recov-
ery of left surgical
regurgitation caused by leaflet prolapse. J Thorac Cardiovasc Surg. 2009;137:
1071-6.

ventricular function after correction of mitral

. Brown ML, Schaff HV, Li Z, Suri RM, Daly RC, Orszulak TA. Results of mitral

valve annuloplasty with a standard-sized posterior band: is measuring important?
J Thorac Cardiovasc Surg. 2009;138:886-91.

. Kuperstein R, Blechman I, Ben Zekry S, Klempfner R, Freimark D, Arad M.

Reverse remodeling and the mechanism of mitral regurgitation improvement
in patients with dilated cardiomyopathy. Cardiol J. 2015;22:391-6.

Burwash IG, Blackmore GL, Koilpillai CJ. Usefulness of left atrial and
left ventricular chamber sizes as predictors of the severity of mitral regurgitation.
Am J Cardiol. 1992;70:774-9.

. Gosselink AT, Crijns HJ, Hamer HP, Hillege H, Lie KI. Changes in left and right

atrial size after cardioversion of atrial fibrillation: role of mitral valve disease.
J Am Coll Cardiol. 1993;22:1666-72.

. Carabello BA. The changing unnatural history of valvular regurgitation. Ann

Thorac Surg. 1992;53:191-9.

. Thomas L, Abhayaratna WP. Left atrial reverse remodeling: mechanisms,

evaluation, and clinical significance. JACC Cardiovasc Imaging.2017;10:65-77.
Abhayaratna WP, Seward JB, Appleton CP, Douglas PS, Oh JK, Tajik Al,
et al. Left atrial size: physiologic determinants and clinical applications. J
Am Coll Cardiol. 2006;47:2357-63.

Goette A, Honeycutt C, Langberg JJ. Electrical remodeling in atrial fibrillation.
Time course and mechanisms. Circulation. 1996;94:2968-74.

Barger PM, Kelly DP. Fatty acid utilization in the hypertrophied and failing heart:
molecular regulatory mechanisms. Am J Med Sci. 1999;318:36-42.

Tsioufis C, Stougiannos P, Taxiarchou E, Skiadas I, Chatzis D, Thomopoulos C,
et al. The interplay between haemodynamic load, brain natriuretic peptide and
left atrial size in the early stages of essential hypertension. J Hypertens. 2006;
24:965-72.

Chung MK, Martin DO, Sprecher D, Wazni O, Kanderian A, Carnes CA, et al.
C-reactive protein elevation in patients with atrial arrhythmias: inflammatory
mechanisms and persistence of atrial fibrillation. Circulation. 2001;104:
2886-91.

Li D, Fareh S, Leung TK, Nattel S. Promotion of atrial fibrillation by
heart failure in dogs: atrial remodeling of a different sort. Circulation. 1999;
100:87-95.

Stambler BS, Fenelon G, Shepard RK, Clemo HF, Guiraudon CM. Characterization
of sustained atrial tachycardia in dogs with rapid ventricular pacing-induced heart
failure. J Cardiovasc Electrophysiol. 2003;14:499-507.

Kumagai K, Nakashima H, Urata H, Gondo N, Arakawa K, Saku K. Effects of
angiotensin II type 1 receptor antagonist on electrical and structural remodeling
in atrial fibrillation. J Am Coll Cardiol. 2003;41:2197-204.

Braunwald E, Awe WC. The syndrome of severe mitral regurgitation with normal
left atrial pressure. Circulation. 1963;27:29-35.

Marsan NA, Maffessanti F, Tamborini G, Gripari P, Caiani E, Fusini L, et al. Left
atrial reverse remodeling and functional improvement after mitral valve repair in
degenerative mitral regurgitation: a real-time 3-dimensional echocardiography
study. Am Heart J. 2011;161:314-21.

Ling LH, Enriquez-Sarano M, Seward JB, Tajik AJ, Schaff HV, Bailey KR, et al.
Clinical outcome of mitral regurgitation due to flail leaflet. N Engl J Med. 1996;
335:1417-23.

Grigioni F, Avierinos J-F, Ling LH, Scott CG, Bailey KR, Tajik AJ, et al. Atrial
fibrillation complicating the course of degenerative mitral regurgitation: determi-
nants and long-term outcome. J Am Coll Cardiol. 2002;40:84-92.

Nishimura RA, Otto CM, Bonow RO, Carabello BA, Erwin JP, Guyton RA, et al.
2014 AHA/ACC guideline for the management of patients with valvular heart
disease: a report of the American College of Cardiology/American Heart
Association task force on practice guidelines. J Am Coll Cardiol. 2014;63:
e57-185.

Gillinov AM, Gelijns AC, Parides MK, DeRose JJ Jr, Moskowitz AJ, Voisine P,
et al. Surgical ablation of atrial fibrillation during mitral-valve surgery. N Engl J
Med. 2015;372:1399-409.

The Journal of Thoracic and Cardiovascular Surgery * Volume 160, Number 3

34. Melby SJ, George JF, Picone DJ, Wallace JP, Davies JE, George DJ, et al. A time-
related parametric risk factor analysis for postoperative atrial fibrillation after
heart surgery. J Thorac Cardiovasc Surg. 2015;149:886-92.

35. Rusinaru D, Tribouilloy C, Grigioni F, Avierinos JF, Suri RM, Barbieri A,
et al. Left atrial size is a potent predictor of mortality in mitral regurgitation
due to flail leaflets: results from a large international multicenter study. Circ
Cardiovasc Imaging. 2011;4:473-81.

36. Kang D-H, Park S-J, Sun BJ, Cho EJ, Kim D-H, Yun S-C, et al. Early surgery
versus conventional treatment for asymptomatic severe mitral regurgitation: a
propensity analysis. J Am Coll Cardiol. 2014;63:2398-407.

Key Words: mitral valve regurgitation, mitral valve repair,
left atrial volume index

Discussion

Dr Tomasz A. Timek (Grand Rapids,
Mich). These are important and timely
data, as we have already discussed
today. I have 3 questions for you. You
have shown that the rate of
perioperative AF is related to atrial
size preoperatively. Now, this is
perioperative. Did you look at 1-month
and 1-year rates of AF? Is there any continued morbidity
from AF related to size?

Dr Parvathi Balachandran (Roches-
ter; Minn). In this study we examined
only early postoperative AF.

Dr Timek. In terms of imaging, cardiac
magnetic resonance imaging is now
widely available almost in
every hospital. The advantage of
cardiac magnetic resonance imaging is
that we can simultaneously and reliably look at LA size,
function, and fibrosis and therefore potentially look at
structural, functional, and maybe even electrical remodeling.

Should we be doing magnetic resonance imaging on all
these patients? Have you done this on any of these patients
at Mayo?

Dr Balachandran. In clinical practice, we do not follow
patients with MR with cardiac magnetic resonance imaging.

Dr Timek. And last, this is for our medical colleagues,
there have been some data both in humans and in animals
that treatment with angiotensin-converting enzymes and
angiotensin receptor blockers can affect remodeling of the
atrium. What was the medical therapy for these patients
postoperatively?

Dr Balachandran. This is an interesting point that
should be studied prospectively. There was no protocol
for medical treatment postoperatively in our study patients,
and few received afterload reducing drugs after valve repair.
So the changes that we have seen are not due to the effects of
medications.
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Adult: Mitral Valve

Balachandran et al

Dr David H. Adams (New York, NY).
This is a really important topic. Now,
the first thing I want to ask you about
is LAVI versus LA dimension. [ know
that Maurice has published before and
taught us to pay attention to LA
dimension over 55 as a real marker
‘ for mortality in terms of patients. Since
then, we have paid a lot of attention to the number 5 in terms
of dimension. So tell me a bit about LAVI versus LA dimen-
sion. Which one should we be hanging our head on now?

Dr Balachandran. The reason why we decided to go
with LAVI is because it was generalizable for age and
gender. We looked into LA size, diameter, and other dimen-
sions, but LAVI is the most generalizable and reliable.

Dr Adams. My next question is about high LAVI. Going
forward now, what would we take home to take better care
of patients? For instance, if they have a high LAVI, should
we be thinking about prophylaxis for AF? Are there other
things that we might want to consider in that population
postoperatively?

Dr Balachandran. This is one takeaway from the study.
The finding of increased risk of AF in patients with
increased LAVI should trigger concern for AF.

Dr Adams. Because tying the presentations together,
one thing I am taking home from this session is if you
have a high LAVI and a higher risk of AF, this may
certainly be one group of patients you want to anticoagu-
late, because their risk of AF and other complications may
be hlgher

f Dr Steven F. Bolling (Ann Arbor,
l Mich). 1 have a question along the

theme that David had. These patients

with high LAVI or LA size probably
have a higher fibrotic index, and the
question was brought up about
magnetic resonance imaging. In the
‘ postoperative period, do you consider
using some type of antifibrotic agent such as low-dose

spironolactone or eplerenone in this group of patients? Do
you think that’s indicated in them?

Dr Balachandran. The reverse remodeling that’s
occurring at a structural level can be attributed to both
physical and physiologic effects. The physical effect is
volume reduction, whereas the physiologic effect relates
to tissue characteristics such as fibrosis and scarring. Your
suggestion regarding antifibrotic therapy is a good one
and something that might be studied prospectively.

Dr Bolling. I agree. Much of the reverse remodeling you
saw is probably just mathematical because the LA is
actually physically holding less volume. In your time
course, much of the volume dropped within the first week
or so. Of course that is not an antifibrotic or even change
in the atrial myocytes, but over time you got lesser volume.
Did you put those patients on any antifibrotic agents such as
spironolactone or eplerenone? We do in our practice for
larger LAs, but we really don’t know if it works or not.

Dr Balachandran. Again, your suggestion regarding

antifibrotic therapy is a good one and something that might
be studied prospectively.
Dr Hartzell V. Schaff (Rochester,
Minn). The short answer, Steve, is no,
we haven’t. 1 just wanted to add,
though, a point to David’s question,
and that has to do with how does this
impact surgical practice. We believe
the most important point has less to
do with how you treat the patient after
the operation and much to do with decision-making in
patients with MR. The European guidelines include LA
size as a potential trigger for operation. Their LA size
threshold, as I understand it, is 60. Is that right, Parvathi?

Dr Balachandran. Yes, it is 60 in asymptomatic patients
with preserved ejection fraction.

Dr Schaff. In our study we could start seeing a difference
in late mortality with a LAVI of 50. So it might be that that
the guideline cut point needs to be modified, and for sure,
LAVI should be considered in the US guidelines.
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