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CURRENT	TRENDS	IN	VALVULAR	HEART	
DISEASE

National	Center	for	Health	Statistics:	National	Hospital	Discharge	Survey



Nkomo et al. Lancet 2006



MINIMALLY INVASIVE APPROACHES TO THE AORTIC 
VALVE
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This field is 10 times smaller
Than Full Sternotomy



Gammie et al. Ann Thorac Surg 2010

Minimally Invasive Cardiac Operations – Trends from STS 
database



Law of Conservation of Pain
(As applied to Minimally Invasive Surgery)

Pain is neither created or destroyed, it is 
Transferred  from the Patient to the 

Surgeon
Michael Argenziano, M.D.



CHALLENGES IN MIAVR 

lTechnically complex
lDecreased visualization
lNarrow Space

lLonger learning curve
lLonger Cross-Clamping time
lLonger Cardiopulmonary bypass time



Murtuza B et al Ann Thorac Surg 2008;83:1121-31



July 2009–July 2012: 984 patients isolated 
AVR
Conventional AVR 548  patients (55.7%) 
Hemisternotomy AVR 436 (44.3%) 
Propensity matched = 404 patients each group

Furukawa N, et al. Eur J Cardiothorac Surg. 2014;46:221–6

A typical MiAVR 
report...



Furukawa N, et al. Eur J Cardiothorac Surg. 2014;46:221–6
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Merk DR, et al. Eur J Cardiothorac Surg. 2015;47:11–7

l2,051 consecutive patients 2003-2012
lIsolated bioprosthetic AVR (479 MIS, 1572 FS) 
lPropensity matched: 477 MIS, 477 FS
lMean age 67.8 ± 11.2 vs 70.4 ± 9.4 years
lLES both groups 6.6%



Merk DR, et al. Eur J Cardiothorac Surg. 2015;47:11–7

XC significantly longer MIS: 
59.4 ± 16.0 vs 56.9 ± 14.6 mins

MIS better outcomes in:

Mortality: 0.4% vs 2.3% (p=0.013)

IABP insertion: 0.4% vs 2.1(p=0.021)

FS better outcomes in:

- Less transfusion

- Less re-exploration

- Less post op delirium

CPB: no difference (p=0.641)
82.2 ± 21.7 vs 81.0 ± 19.9 mins

Operative time: MIS longer (p<0.001)
156.3 ± 33.4 vs 145.1 ± 30.5 mins



Merk DR, et al. Eur J Cardiothorac Surg. 2015;47:11–7

MIS better survival at:
5 years – 89.3 ± 2.4% vs 81.8 ± 2.2%
8 years – 77.7 ± 4.7% vs 72.8 ± 3.1%



Phan et al. Ann Thorac Surg 2014;98:1499–511

Records identified: 959 studies
After screening/duplicates: 50 studies

Study era: 1998-2013

Total patient number: 12,786
FS AVR 7624 
patients (60%)
MIAVR 5162 patients 
(40%)

Incisions	included
J,	L,	T	mini-sternotomy/UHS

Anterior	right	thoracotomy	(ART)
Parasternal	thoracotomy

Port	access	AVR



MIAVR                                          
FS AVR

Neurology/CVA No difference

Respiratory failure No difference

Reoperation for bleeding No difference

Atrial fibrillation No difference

Pacemaker No difference

Sternal infection No difference

MISAVR  vs.  FS AVR p Value

X Clamp time MIAVR:   +8.09 mins 0.00001

CPB time MIAVR:   +8.16 mins 0.00001

Operation time MIAVR:   +8.97 mins 0.00001

Phan et al. - Meta-analysis Mini AVR

Phan et al. Ann Thorac Surg 2014;98:1499–511



MIAVR FS AVR RR/WMD p Value

Mortality 1.9% 3.3% 0.74 0.02
Renal failure 2.5% 4.2% 0.72 0.04
Transfusion 36.0% 52.4% 0.77 0.001
Intubation MIAVR:   – 4.05 

hours (–5.87 to –
2.23) 0.0001

ITU stay MIAVR:   – 0.60 
days (–0.95 to –

0.25) 0.0007
Hospital stay MIAVR:   – 1.34 

days (–1.73 to –
0.95) 0.00001

Pain score MIAVR:   – 0.87 
(–1.43 to –0.31)

0.002

Phan et al. - Meta-analysis Mini AVR

Phan et al. Ann Thorac Surg 2014;98:1499–511



Kaneko T, et al. J Thorac Cardiovasc Surg. 2014;147:155–62



Kaneko T, et al. J Thorac Cardiovasc Surg. 2014;147:155–62



Kaneko T, et al. J Thorac Cardiovasc Surg. 2014;147:155–62



Kaneko T, et al. J Thorac Cardiovasc Surg. 2014;147:155–62

Survival

FS MIS

1 year 
(p<0.05)

79% 92%

5 year 
(p<0.05)

38% 65%

Median 
survival

52.0 
months

81.2 
months



Santana O et al. Ann Thorac Surg. 2011;91:406–10

l160 consecutive obese patients (BMI >30)
l2005–2010
lCompared with matched patients from the 
same era  (full sternotomy)



Santana O et al. Ann Thorac Surg. 2011;91:406–10



Cross Clamp Time Effect – Towards Reduction in Perioperative 
Mortality



Borger MA et al. Ann Thorac Surg. 2015;99:17–25

Rapid deployment
Conventional

MIS RDAVR  (n=46) FS AVR  (n=48) p-value

Cross-clamp time 
(XCT) 

41.3 ± 20.3 54.0 ± 20.3 <.0001

Cardiopulmonary 
bypass time (CPB)

68.8 ± 29.0 74.4 ± 28.4 0.208

Skin-to-skin time 141.9 ± 46.1 146.4 ± 48.4 0.591

P<0.0001



Massa experience – Glauber M, Solinas M et al. Thorac Cardiovasc Surg 2015;150:548-56
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Fifteen years of Aortic Valve Replacement – Massa Experience 
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… an ongoing experience
Fifteen years of isolated Aortic Valve Replacement 





Main reasons for MiAVR

lCosmetics
lReduce morbidity/mortality in treated patients
lHigh risk group
lReduce pain
lSpeed of recovery



“MIS AVR is no better than full sternotomy”

The literature shows it is just as good as FS and advantageous in higher risk
settings

MIS AVR is non-inferior to FS

All of these concepts have been challenged. The 
MiAVR approach, has more favorable prognosis and 
less morbility.

“If it’s just as good doc, why do you propose to”:
lMake a big hole in my chest?
lGive me more blood?
lCause me more pain?
lSlow my recovery?

SOME CONSIDERATIONS


