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The mitral valve is without doubt the part of the human body that is most under
pressure. For every beat of the heart, the mitral valve has to open to let the blood into the
most muscular chamber in the body, and then closes to withstand high systolic pressures
that, during periods of exertion, can exceed over 200 mmHg.

It may be that these conditions lead to valve malfunction and the effects of malfunction
are quickly felt by the individual. This valve has seduced anatomists, artists and physicians
for a long time and rightly so, as it is a thing of beauty that most of us who operate on it
are always humbled by. It is, hence, not surprising to note that this valve was one of the
first to be dealt with by pioneering surgeons like Dr. Cutler in the early 1920s, nearly a
century ago [1]. Progress in the treatment of the mitral valve has always been sporadic,
with short periods of rapid therapeutic advances followed by longer periods of wider
dissemination in the larger surgical community. After description and acceptance of the
closed mitral valvotomy [2] the next big advances occurred in the late 1950s and early
1960s, with surgeons presenting techniques to repair or replace the mitral valve using the
cardiopulmonary bypass machine. The initial enthusiasm was to replace the mitral valve
with a mechanical prosthesis popularised by Dr. Starr [3]. Even though the initial results
were rewarding, a need for valves made from tissue rather than metal led to a large increase
in the popularity of replacement valves using tissue stabilisation techniques put forward
by Dr. Carpentier [4]. Repairing the mitral valve had predated attempts to replace it but it
took to the late 1970s and 1980s for mitral valve repair techniques to be accepted widely
and become standardised by the pioneering efforts of Dr. Duran and Dr. Carpentier, among
others [5]. Gradually, safe and reproducible techniques for repairing the mitral valve
spread gradually across the cardiac surgical world and, around that time, percutaneous
balloon valvotomy was also gaining popularity in selected cases of non-calcified mitral
stenosis [6]. Despite these advances in the management of mitral valve disease, most
patients were managed medically and presented to surgery late, and benefits of surgery
were compromised due to the preoperative state of many patients. This was impacted by
many excellent teams showing the possible normal life expectancy of patients referred
early for mitral valve repair. Dr. Frater’s and Dr. David’s work in increasing the use of
artificial chords led to more mitral valves being repaired and a larger group of surgeons
being able to offer these procedures into the new century [7,8]. The next big step in the
field was to move away from a sternotomy approach to a non-sternotomy approach to the
mitral valve.

Of note, the original mitral valve replacements done by Dr. Starr were using a right
lateral thoracotomy and the closed mitral procedures, through a left lateral thoracotomy.
The real challenge for the generation of surgeons that followed was to reduce the trauma
to the chest wall. Dr. Vanermen led the field in using an endoscope and the endoclamp
to reduce the size of the mini-thoracotomy, Dr. Mohr led the field to train many young
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surgeons using a minithoracotomy and Dr. Chitwood championed the use of the robotic
console and the external cross clamp on the aorta to achieve excellent non sternotomy
approaches to deal with the mitral valve, and all three of them published their excellent
results in the early decade of this century [9-11]. This led to a large interest across the globe
and the past 20 years have led to a gradual and safe adoption of these techniques by many
surgeons and their teams [12-15]. Following the successful attempts to deal with the aortic
valve with trans-catheter techniques, there has been a widespread interest in finding both
repair and replacement options for the mitral valve with an avoidance of cardiopulmonary
bypass and any incisions on the chest. The largest experience worldwide is with the
Mitraclip®®® device and it appears to give good short-term results in selected patients.

This edition captures the experience of some world leaders in other new technologies
already available and on the horizon. As mentioned in the run-up, there has always been
many techniques available and, over time, some have stood the test of time and have been
added to the armamentarium available for clinicians dealing with this crucial, complex
and beautiful valve.

It is said that those who forget the lessons of history are likely to repeat the mistakes
of the past. What we surgeons have learned about this particular valve over the past
100 years, is that the pathology affecting the mitral valve is varied and quite complex. It is
unlikely that one device or one technique will deal with the many complex conditions, and
there will need to be an acceptance, that the therapy of the mitral valve is likely to need a
multidisciplinary approach. Repairing the mitral valve to anatomically work as a bi-leaflet
valve along with a ring to fix the annulus, provides the best long-term results by achieving
a life expectancy for patients that match age matched cohorts. As we pick up patients
earlier in the disease pathway; it is unlikely that an approach that disrupts the chest wall is
likely to be tolerated both by the asymptomatic young or the frail elderly patient.

Trans-catheter approaches are likely to have a role in the very sick and the very frail as
most surgical options are unlikely to provide the short-term benefit needed. An endoscopic
approach to treat the pathology of the mitral valve is likely to be the most cost-effective
treatment with the excellent long-term benefits with the least short-term disruption to
patients [16]. The challenge for cardiac surgeons will be the wider dissemination of these
intricate techniques in the current climate of reduced training time and a societal intolerance
to learning curves in surgical interventions. We will need to revisit the cycles of the past
where safe and slow dissemination was achieved by the close collaboration of expert
surgeons who also need to be mentors and teachers [17].

This focus issue is a start, to try and capture the experience of experts. Interested
doctors would benefit from arranging visits or meetings with these experts to try and un-
derstand how specific techniques and technologies can be evaluated in their own hospitals.
It is crucial that dealing with patients with mitral pathology will require a multidisciplinary
team approach. The individuals in the team will need to know their strengths and most
importantly their weak spots. A strong team is one where individuals align together to put
their strengths forward together to reduce the weak areas. In dealing with the mitral valve
all approaches will have weak spots and we need to combine our efforts with a mixture of
humility and curiosity to achieve the best results for our masters, the patient.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Cutler, E.C.; Levine, S.A. Cardiotomy and valvulotomy for mitral stenosis. Boston Med. Surg. J. 1923, 188, 1023. [CrossRef]

2. John, S.; Bashi, V.V, Jairaj, P.S.; Muralidharan, S.; Ravikumar, E.; Rajarajeswari, T.; Krishnaswami, S.; Sukumar, I.P.; Rao, P.S.
Closed mitral valvotomy: Early results and long-term follow-up of 3724 consecutive patients. Circulation 1983, 68, 891-896.
[CrossRef] [PubMed]

3. Starr, A.; Edwards, M.L. Mitral replacement: Clinical experience with a ball-valve prosthesis. Ann. Surg. 1961, 154, 726-740.
[CrossRef] [PubMed]


http://doi.org/10.1056/NEJM192306281882601
http://doi.org/10.1161/01.CIR.68.5.891
http://www.ncbi.nlm.nih.gov/pubmed/6616794
http://doi.org/10.1097/00000658-196110000-00017
http://www.ncbi.nlm.nih.gov/pubmed/13916361

Biomedicines 2021, 9, 126 30f3

10.

11.
12.

13.

14.

15.

16.

17.

Russo, M.; Taramasso, M.; Guidotti, A.; Pozzoli, A.; Nietilspach, F; von Segesser, L.; Maisano, F. The evolution of surgical valves.
Cardiovasc. Med. 2017, 20, 285-292. [CrossRef]

Carpentier, A. Cardiac valve surgery: The “French correction”. J. Thorac. Cardiovasc. Surg. 1983, 86, 323-337. [CrossRef]
Wilkins, G.T.; Weyman, A.E.; Abascal, V.M.; Block, P.C.; Palacios, I.F. Percutaneous balloon dilatation of the mitral valve: An
analysis of echocardiographic variables related to outcome and the mechanism of dilatation. Br. Heart J. 1988, 60, 299-308.
[CrossRef] [PubMed]

David, T.E.; Bos, J.; Rakowski, H. Mitral valve repair by replacement of chordae tendineae with polytetrafluoroethylene sutures.
J. Thorac. Cardiovasc. Surg. 1991, 101, 495-501. [CrossRef]

Frater, RW.; Vetter, H.O.; Zussa, C.; Dahm, M. Chordal replacement in mitral valve repair. Circulation 1990, 82, IV125-30.
Casselman, F; van Slycke, S.; Dom, H.; Lambrechts, D.L.; Vermeulen, Y.; Vanermen, H. Endoscopic mitral valve repair: Feasible,
reproducible, and durable. J. Thorac. Cardiovasc. Surg. 2003, 125, 273-282. [CrossRef]

Holzhey, D.M.; Seeburger, ].; Misfeld, M.; Borger, M.A.; Mohr, EW. Learning minimally invasive mitral valve surgery: A
cumulative sum sequential probability analysis of 3895 operations from a single high-volume center. Circulation 2013, 128,
483-491. [CrossRef] [PubMed]

Kypson, A.P; Nifong, L.W.; Chitwood, W.R,, Jr. Robotic mitral valve surgery. Surg. Clin. N. Am. 2003, 83, 1387-1403. [CrossRef]
Casselman, F.; Aramendi, J.; Bentala, M.; Candolfi, P.; Coppoolse, R.; Gersak, B.; Greco, E.; Herijgers, P.; Hunter, S.; Krakor,
R.; et al. Endoaortic Clamping Does Not Increase the Risk of Stroke in Minimal Access Mitral Valve Surgery: A Multicenter
Experience. Ann. Thorac. Surg. 2015, 100, 1334-1339. [CrossRef] [PubMed]

Marullo, A.G.; Irace, E.G.; Vitulli, P; Peruzzi, M.; Rose, D.; D’Ascoli, R.; Iaccarino, A.; Pisani, A.; de Carlo, C.; Mazzesi, G.;
et al. Recent Developments in Minimally Invasive Cardiac Surgery: Evolution or Revolution? BioMed. Res. Int. 2015, 2015, 1-6.
[CrossRef] [PubMed]

Chirichilli, I.; D’Ascoli, R.; Rose, D.; Frati, G.; Greco, E. Port Access (Thru-Port System) video-assisted mitral valve surgery.
J. Thorac. Dis. 2013, 5, S680-S685. [PubMed ]

Greco, E.; Mestres, C.-A.; Cartafia, R.; Pomar, ].L. Video-assisted cardioscopy for removal of primary left ventricular myxoma.
Eur. J. Cardio-Thorac. Surg. 1999, 16, 677-678. [CrossRef]

Grant, S.W,; Hickey, G.L.; Modi, P.; Hunter, S.; Akowuah, E.; Zacharias, J. Propensity-matched analysis of minimally invasive
approach versus sternotomy for mitral valve surgery. Heart 2018, 105, 783-789. [CrossRef] [PubMed]

Zacharias, ].; Perier, P. Seven Habits of Highly Effective Endoscopic Mitral Surgeons. Innov. Technol. Tech. Cardiothorac. Vasc. Surg.
2020, 15, 11-16. [CrossRef] [PubMed]


http://doi.org/10.4414/cvm.2017.00532
http://doi.org/10.1016/S0022-5223(19)39144-5
http://doi.org/10.1136/hrt.60.4.299
http://www.ncbi.nlm.nih.gov/pubmed/3190958
http://doi.org/10.1016/S0022-5223(19)36733-9
http://doi.org/10.1067/mtc.2003.19
http://doi.org/10.1161/CIRCULATIONAHA.112.001402
http://www.ncbi.nlm.nih.gov/pubmed/23804253
http://doi.org/10.1016/S0039-6109(03)00162-2
http://doi.org/10.1016/j.athoracsur.2015.04.003
http://www.ncbi.nlm.nih.gov/pubmed/26163356
http://doi.org/10.1155/2015/483025
http://www.ncbi.nlm.nih.gov/pubmed/26636099
http://www.ncbi.nlm.nih.gov/pubmed/24251028
http://doi.org/10.1016/S1010-7940(99)00317-6
http://doi.org/10.1136/heartjnl-2018-314049
http://www.ncbi.nlm.nih.gov/pubmed/30541760
http://doi.org/10.1177/1556984519888456
http://www.ncbi.nlm.nih.gov/pubmed/31910689

	References

