
Tanaka et al Adult: Mechanical Circulatory Support

A
D
U
L
T

of interest. The editors and reviewers of this article have no
conflicts of interest.
References
1. Miller LW, Pagani FD, Russell SD, John R, Boyle AJ, Aaronson KD, et al. Use of

a continuous-flow device in patients awaiting heart transplantation. N Engl J

Med. 2007;357:885-96.

2. Rose EA, Gelijns AC, Moskowitz AJ, Heitjan DF, Stevenson LW, Dembitsky W,

et al. Long-termmechanical left ventricular assistance for end-stage heart failure.

N Engl J Med. 2001;345:1435-43.

3. Kirklin JK, Naftel DC, Pagani FD, Kormos RL, Stevenson LW, Blume ED, et al.

Seventh INTERMACS annual report: 15,000 patients and counting. J Heart Lung

Transplant. 2015;34:1495-504.

4. Cowger JA, Pagani FD, Haft JW, Romano MA, Aaronson KD, Kolias T. The

development of aortic insufficiency in LVAD supported patients. Circ Heart

Fail. 2010;3:668-74.

5. Pak SW, Uriel N, Takayama H, Bejar D, Gonzalez-Costello J, Thomas SS, et al.

Prevalence of de novo aortic insufficiency during long term support with left ven-

tricular assist devices. J Heart Lung Transplant. 2010;29:1172-6.

6. Aggarwal A, Raghuvir R, Eryazici P, Macaluso G, Sharma P, Blair C, et al. The

development of aortic insufficiency in continuous flow left ventricular assist de-

vice supported patients. Ann Thorac Surg. 2013;95:493-8.

7. Jorde UP, Uriel N, Nahumi N, Bejar D, Gonzalez-Costello J, Thomas SS, et al.

Prevalence, significance, and management of aortic insufficiency in continuous

flow left ventricular assist device recipients. Circ Heart Fail. 2014;7:310-9.

8. Cowger JA, Aaronson KD, Romano MA, Haft J, Pagani FD. Consequences of

aortic insufficiency during long-term axial continuous-flow left ventricular assist

device support. J Heart Lung Transplant. 2014;33:1233-40.

9. Rajagopal K, Daneshmand MA, Patel CB, Ganapathi AM, Schechter MA,

Rogers JG, et al. Natural history and clinical effect of aortic valve regurgitation

after left ventricular assist device implantation. J Thorac Cardiovasc Surg. 2013;

145:1373-9.

10. Holley CT, Fitzpatrick M, Roy SS, Alraies MC, Cogswell R, Souslian L, et al.

Aortic insufficiency in continuous-flow left ventricular assist device support pa-

tients is common but does not impact long-term mortality. J Heart Lung Trans-

plant. 2017;36:91-6.

11. Hatano M, Kinugawa K, Shiga T, Kato N, EndoM, Hisagi M, et al. Less frequent

opening of the aortic valve and a continuous flow pump are risk factors for post-

operative onset of aortic insufficiency in patients with a left ventricular assist de-

vice. Circ J. 2011;75:1147-55.

12. Imamura T, Kinugawa K. Preoperative prediction of aortic insufficiency during

ventricular assist device treatment. Int Heart J. 2016;57:3-10.

13. Imamura T, Kinugawa K, Fujino T, Inaba T, Maki H, Hatano M, et al. Aortic

insufficiency in patients with sustained left ventricular systolic dysfunction after

axial flow assist device implantation. Circ J. 2015;79:104-11.

14. IizukaK,NishinakaT,AkiyamaD, SumikuraH,MizunoT,TsukiyaT, et al. The angle

of theoutflowgraft to the aorta canaffect recirculationdue to aortic insufficiencyunder

left ventricular assist device support. J Artif Organs. 2018;21:399-404.

15. Feldman D, Pamboukian SV, Teuteberg JJ, Birks E, Lietz K, Moore SA, et al. The

2013 International Society for Heart and Lung Transplantation guidelines for me-

chanical circulatory support: executive summary. J Heart Lung Transplant. 2013;

32:157-87.

16. Zoghbi WA, Enriquez-Sarano M, Foster E, Grayburn PA, Kraft CD, Levine RA,

et al. Recommendations for evaluation of the severity of native valvular regurgi-

tation with two-dimensional and Doppler echocardiography. J Am Soc Echocar-

diogr. 2003;16:777-802.

17. Rosenbaum PR, Rubin DB. The central role of the propensity-score in observa-

tional studies for causal effects. Biometrika. 1983;70:41-55.

18. Toda K, Fujita T, Domae K, Shimahara Y, Kobayashi J, Nakatani T. Late aortic

insufficiency related to poor prognosis during left ventricular assist device sup-

port. Ann Thorac Surg. 2011;92:929-34.

19. Kormos RL, Cowger J, Pagani FD, Teuteberg JJ, Goldstein DJ, Jacobs JP, et al.

The Society of Thoracic Surgeons intermacs database annual report: evolving in-

dications, outcomes, and scientific partnerships. J Heart Lung Transplant. 2019;

38:114-26.

20. Robertson JO, Naftel DC, Myers SL, Prasad S, Mertz GD, Itoh A, et al. Concom-

itant aortic valve procedures in patients undergoing implantation of continuous-
The Journal of Thoracic and Car
flow left ventricular assist devices: an INTERMACS database analysis. J Heart

Lung Transplant. 2015;34:797-805.

21. Fukuhara S, Ikegami H, Polanco AR, Song JJ, Han J, Takeda K, et al. Concom-

itant repair for mild aortic insufficiency and continuous-flow left ventricular

assist devices. Eur J Cardiothorac Surg. 2017;52:1062-8.

22. Kozarek K, Minhaj MM, Chaney MA, D’Ancona G, Pasic M, Carrel T, et al.

Transcatheter aortic valve replacement for left ventricular assist device–

induced aortic insufficiency. J Cardiothorac and Valve Anesth. 2018;32:1982-90.

23. Atkins Z, Hashmi ZA, Ganapathi AM, Harrison JK, Hughes GC, Rogers JG, et al.

Surgical correction of aortic valve insufficiency after left ventricular assist device

implantation. J Thorac Cardiovasc Surg. 2013;146:1247-52.

Key Words: left ventricular assist device, aortic valve
insufficiency, functional status, heart failure
Discussion
Presenter: Dr Yuki Tanaka

Dr Pavan Atluri (Philadelphia, Pa).
As a comment, as a field, I think we
greatly underestimate the value of
valvular regurgitation on physiology,
and in particular in this study you
clearly demonstrate a negative physio-
logic impact of uncorrected mild AI at
the time of LVAD implant. Your study

nicely highlights the importance of a further focus on the
diovascular Surge
management of AI, and as we continue to see improvements
in survival that currently are on par with heart transplant, or
are approaching heart transplant, we will need to as a field
continue to focus on adverse events if we are to continue
to push the therapy forward. A few additional points that I
noted from your data. First, the mild AI cohort, I was inter-
ested to see had significantly elevated right atrial pressures,
pulmonary arterial pressures, as well as wedge pressures,
which demonstrates a clear additive stress that may impact
RV performance. Second, I was interested to see that preop-
erative aortic root dimension was not a correlative factor
with the development of AI.
Third, another observation was that I was interested in

was the low rate of progression of AI in the no AI cohort,
whereas traditional teaching has indicated a 30% rate of for-
mation of de novo AI. So this really raises the question that
maybe the indicators for AI and de novo AI actually exist at
the time of implant. Suggesting that potentially a more
aggressive surgical addressing of AI at 1+ or more, rather
than the current guidelines of 2+ may be indicated. Did
you find a correlation with delayed RV failure in the cohort
that had moderate AI? Would you then suggest that sur-
geons intervene earlier upon the recognition of moderate
AI? Second, do you think we are underestimating AI by
ry c Volume 160, Number 6 1499
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traditional metrics, most notably effect of regurgitant orifice
with a regurgitant jet? And the least scientific of which is
qualitative visual assessment. When do you recommend
that we intervene on de novo AI post-LVAD, because I
frankly think we are intervening too late.

Dr Yuki Tanaka (St Louis, Mo). We
didn’t include the late RV failure ana-
lyses in this presentation, but those
are in the paper we submitted. In the
follow-up cardiogram, we observed
significantly worse TAPSE, more MR
and TR in the moderate AI group
compared with no AI group in 2.5 years

of follow-up. In other words, our study demonstrated that
1500 The Jou
pre-LVAD mild AI was associated with progression of
MR, TR, and RV dysfunction after the implant. In sugges-
tions about evaluation of AI severity, I absolutely agree
with you. The assessment about AI has been difficult in pa-
tients with LVAD, and there is no specific criteria for LVAD
recipients who show AI for the entire cardiac cycle. We are
going to find some answers soon. We are working on mock
loop LVAD model with the mild AI before and after LVAD
by measuring the systemic flow, LVAD flow, and transaortic
valve flow.We should consider AI treatment in patients who
have become class III or IV with no exercise tolerance even
rnal of Thoracic and Cardiovascular Sur
though patients are treated with all the afterload reduction
medication. Surgical repair and transcatheter AVR are op-
tions, but earlier treatment is better, especially if you
won’t get them ready for transplant. So far, we treated
only 1 patient with TAVR (a 46-year-old woman and 4 sur-
gical repairs with Park stitch). All went well, and NYHA
class was improved from IV to I or II.

Dr Atluri. Great, thank you, and I look forward to seeing
your paper in press.

Unidentified Speaker. My question for you is how
should we address AI and post-LVAD? Are you doing
TAVRs, are you taking them back for valve replacement,
or are you doing a Park stitch?

Dr Tanaka. In our institution, moderate or greater AI
is usually repaired at the time of the LVAD implant.
Aortic valve central suture is performed in almost
patients with moderate to great AI. However, AVR using
tissue valve is selected in patients with mechanical valve.
In mild AI, making a decision of concomitant aortic valve
procedure was done based on tolerance to surgery.
Post-LVAD de novo AI may need to be treated when
NYHA functional class progresses to class IIIb or IV.
We usually select Park stitch or TAVR for post-LVAD
significant AI with deterioration of functional status at
this point.
gery c December 2020
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