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Chapter 10

CURRENT TREATMENT AND UPDATES İN 
TRICUSPİD VALVE SURGERY

Mehmet Şenel BADEMCİ1

Introduction

Surgical treatment of  tricuspid valve diseases has been gradually described 
over time, as the tricuspid valve has a more complex anatomy than aortic and mitral 
valves and as primary diseases of the tricuspid valve are rare. Tricuspid valve dis-
eases may occur secondary to acquired diseases or left heart pathologies. Although 
tricuspid regurgitation (TR) accounts for up to 80% of all cardiac valve diseases (1) 
with a high mortality rate (2), surgical treatment of tricuspid valve diseases has not 
been paid a particular attention until recent years. In parallel with the technological 
developments and with the introduction of suture annuloplasty, ring annuloplasty 
which yields more successful outcomes (3), and percutaneous techniques (4), high-
risk TR patients who have a previous history of a cardiac surgery can be safely treat-
ed currently. 

Anatomy

The tricuspid valve, which forms the boundary between the right ventricle and 
right atrium, is attached to the papillary muscles through triangular chordae. It is 
comprised of three valve leaflets, namely anterior, posterior, and septal leaflets. The 
anterior leaflet is the largest structure, while the posterior leaflet is the smallest. 
Anterior papillary muscle is the largest papillary muscle. The tricuspid valve is adja-
cent to the triangle of Koch demarcated by the tendon of  Todaro, septal leaflet of the 
tricuspid valve, and the orifice of the coronary sinus occupied by the atrioventricular 
(AV) node. The normal tricuspid orifice in an adult approximates a diameter of 20 
mm/m2 and an area of 5.8 cm2/m2 (5).

Etiopathogenesis

Right ventricular dilatation presenting with secondary tricuspid annular dila-
tation is the most common reason for TR (6). According to the leaflet movements, 
conditions leading to annular dilatation secondary to left heart pathologies, is-
chemic heart diseases or pulmonary hypotension in the presence of normal leaf-
let movements; myxomatous degeneration in the presence of increased leaflet 
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interventions can be performed without requiring an open surgery in high-risk 
patients with tricuspid valve disease who underwent a previous cardiac surgery 
and are currently ineligible for reoperation. However, these interventions are con-
traindicated in patients with severe pulmonary hypertension and right ventricular 
dysfunction (19). Percutaneous transcatheter interventions are classified into two 
groups as transcatheter valves and coaptation devices (20).

Transcatheter valve (valve-in-valve) implantation is applied to patients in whom 
reoperation is needed due to progressive degeneration, despite previous biopros-
thetic valve replacement. Although this technique was originally developed for de-
generative aortic and mitral bioprosthetic valves, it was also used in a limited num-
ber of tricuspid valves. The most common valves for valve-in-valve implantation 
include Melody valve (Medtronic, MN, USA) and Edwards Sapien (Edwards LifeS-
ciences, Irvine, CA, USA) (4). It was first applied in 2010 (21) and is associated with 
low early mortality rates, high surgical success rates, and a one-year survival rate 
of up to 85% irrespective of the recent intervention, all which are promising for the 
future (22).

The main implantation systems for the correction of coaptation defects include 
MitraClip (Abbott Vascular, Menlo Park, CA, USA), FORMA (Edwards LifeSciences, 
Irvine, CA, USA), and Trincinch system (4Tech Cardio Ltd., Galway, Ireland) (20,23).

Using the FORMA system, the regurgitant orifice is attempted to be diminished 
through the device which is attached to the right ventricular myocardium, by form-
ing a surface for the leaflet coaptation. This technique is available for high-risk and 
elderly patients, and is associated with favorable postoperative outcomes at one 
year (24). 

Similarly, previous studies have demonstrated that Tricinch and MitraClip im-
plantation techniques have yielded reduced clinical complaints related to right 
heart failure and TR symptoms, although the sample sizes of these studies are small 
(25,26).

References
1.	 Del Forno B, Lapenna E, Dalrymple-Hay M, Taramasso M, Castiglioni A, et al. Recent advances in man-

aging tricuspid regurgitation. F1000Res. 2018 Mar 22;7:355. doi: 10.12688/f1000research.13328.1.
2.	 Koelling TM, Aaronson KD, Cody RJ, Bach DS, Armstrong WF. Prognostic significance of mitral regur-

gitation and tricuspid regurgitation in patients with left ventricular systolic dysfunction. Am Heart J. 
2002 Sep;144(3):524-9.

3.	 William B. Weir, Matthew A. Romano, Steven F. Bolling. Functional Tricuspid Regurgitation and Ring 
Annuloplasty Repair. Cardiovascular Innovations and Applications. 2018 Vol. 2, No. 4, 451–457. 
doi:10.15212/CVIA.2017.0025

4.	 Praz F, George I, Kodali S, Koulogiannis KP, Gillam LD, et al. Transcatheter Tricuspid Valve-in-Valve 
Intervention for Degenerative Bioprosthetic Tricuspid Valve Disease. J Am Soc Echocardiogr. 2018 
Apr;31(4):491-504. doi: 10.1016/j.echo.2017.06.014.

5.	 Westaby S, Karp RB, Blackstone EH, Bishop SP. Adult human valve dimensions and their surgical sig-
nificance. Am J Cardiol. 1984 Feb 1;53(4):552-6



Cardiovascular Surgery

- 83 -

6.	 Baue EA, Gega SA, et al. Surgical anatomy of cardiac valves and techniques of valve reconstruction. 
Glenn’s Thoracic and cardiovascular surgery, sixth edition, 1996;1996 2:119

7.	 Narain Moorjani, Nicola Viola, Sunil K Ohri (2011) Tricuspid valve disease, Andrew S. Wechsler (ed). 
Inside Key Questions in CARDIAC SURGERY (p305-307). Malta, Gutenberg Press Ltd.

8.	 Falk V, Baumgartner H, Bax JJ, De Bonis M, Hamm C, et al. ESC Scientific Document Group. 2017 ESC/
EACTS Guidelines for the management of valvular heart disease. Eur J Cardiothorac Surg. 2017 Oct 
1;52(4):616-664. doi: 10.1093/ejcts/ezx324.

9.	 Naoum C, Blanke P, Cavalcante JL, Leipsic J. Cardiac Computed Tomography and Magnetic Resonance 
Imaging in the Evaluation of Mitral and Tricuspid Valve Disease: Implications for Transcatheter Inter-
ventions. Circ Cardiovasc Imaging. 2017 Mar;10 (3). doi: 10.1161/CIRCIMAGING.116.005331.

10.	 Matsunaga A, Duran CM. Progression of tricuspid regurgitation after repaired functional ischemic 
mitral regurgitation. Circulation. 2005 Aug 30;112(9 Suppl):I453-7.

11.	 Nath J, Foster E, Heidenreich PA. Impact of tricuspid regurgitation on long-term survival. J Am Coll 
Cardiol 2004;43:405–9.

12.	 Zhu TY, Wang JG, Meng X. Does concomitant tricuspid annuloplasty increase perioperative mortal-
ity and morbidity when correcting left-sided valve disease? Interact Cardiovasc Thorac Surg. 2015 
Jan;20(1):114-8. doi: 10.1093/icvts/ivu326.

13.	 Carpentier A, Deloche A, Hanania G, Forman J, Sellier P, et al. Surgical management of acquired tricus-
pid valve disease. J Thorac Cardiovasc Surg. 1974;67:53-65

14.	 Chee T, Haston R, Togo A, Raja SG. Is a flexible mitral annuloplasty ring superior to a semi-rigid or 
rigid ring in terms of improvement in symptoms and survival? Interact Cardiovasc Thorac Surg. 2008 
May;7(3):477-84. doi:10.1510/icvts.2007.174243.

15.	 Gatti G, Dell’Angela L, Morosin M, Maschietto L, Pinamonti B, Benussi B, Forti G, Nicolosi GL, Sinagra 
G, Pappalardo A. Flexible band versus rigid ring annuloplasty for functional tricuspid regurgitation: 
two different patterns of right heart reverse remodelling. Interact Cardiovasc Thorac Surg. 2016 
Jul;23(1):79-89. doi: 10.1093/icvts/ivw047.

16.	 Wang H, Liu X, Wang X, Lv Z, Liu X, et al. Comparison of outcomes of tricuspid annuloplasty with 
3D-rigid versus flexible prosthetic ring for functional tricuspid regurgitation secondary to rheumatic 
mitral valve disease. J Thorac Dis. 2016 Nov;8(11):3087-3095. doi: 10.21037/jtd.2016.11.97.

17.	 Parolari A, Barili F, Pilozzi A, Pacini D. Ring or suture annuloplasty for tricuspid regurgitation? A me-
ta-analysis review. Ann Thorac Surg. 2014 Dec;98(6):2255-63. doi: 10.1016/j.athoracsur.2014.06.100.

18.	 Guenther T, Noebauer C, Mazzitelli D, Busch R, Tassani-Prell P, et al. Tricuspid valve surgery: a thir-
ty-year assessment of early and late outcome. Eur J Cardiothorac Surg. 2008 Aug;34(2):402-9; discus-
sion 409. doi:10.1016/j.ejcts.2008.05.006.

19.	 Buzzatti N, De Bonis M, Moat N. Anatomy of the Tricuspid Valve, Pathophysiology of Functional 
Tricuspid Regurgitation, and Implications for Percutaneous Therapies. Interv Cardiol Clin. 2018 
Jan;7(1):1-11. doi:10.1016/j.iccl.2017.08.005.

20.	 Fender EA, Zack CJ, Nishimura RA. Isolated tricuspid regurgitation: outcomes and therapeutic inter-
ventions. Heart. 2018 May;104(10):798-806. doi:10.1136/heartjnl-2017-311586

21.	 Roberts P, Spina R, Vallely M, Wilson M, Bailey B, et al. Percutaneous tricuspid valve replacement for 
a stenosed bioprosthesis. Circ Cardiovasc Interv. 2010 Aug;3(4):e14-5. doi:10.1161/CIRCINTERVEN-
TIONS.110.957555. 

22.	 McElhinney DB, Cabalka AK, Aboulhosn JA, Eicken A, Boudjemline Y, et al. Valve-in-Valve International 
Database (VIVID)Registry. Transcatheter Tricuspid Valve-in-Valve Implantation for the Treatment of 
Dysfunctional Surgical Bioprosthetic Valves: An International, Multicenter Registry Study. Circula-
tion. 2016 Apr 19;133(16):1582-93. doi:10.1161/CIRCULATIONAHA.115.019353.

23.	 Beckhoff F, Alushi B, Jung C, Navarese E, Franz M, Kretzschmar D, Wernly B, Lichtenauer M, Lauten A. 
Tricuspid Regurgitation - Medical Management and Evolving Interventional Concepts. Front Cardio-
vasc Med. 2018 May 28;5:49. doi:10.3389/fcvm.2018.00049.

24.	 Perlman G, Praz F, Puri R, Ofek H, Ye J,et al. Transcatheter Tricuspid Valve Repair With a New Tran-
scatheter Coaptation System for the Treatment of Severe Tricuspid Regurgitation: 1-Year Clinical and 
Echocardiographic Results. JACC Cardiovasc Interv. 2017 Oct 9;10(19):1994-2003. doi: 10.1016/j.
jcin.2017.06.036.



Cardiovascular Surgery

- 84 -

25.	 Latib A, Agricola E, Pozzoli A, Denti P, Taramasso M, Spagnolo P, Juliard JM, Brochet E, Ou P, Enri-
quez-Sarano M, Grigioni F, Alfieri O, Vahanian A, Colombo A, Maisano F. First-in-Man Implantation of a 
Tricuspid Annular Remodeling Device for Functional Tricuspid Regurgitation. JACC Cardiovasc Interv. 
2015 Nov;8(13):e211-4. doi: 10.1016/j.jcin.2015.06.028.

26.	 Hammerstingl C, Schueler R, Malasa M, Werner N, Nickenig G. Transcatheter treatment of severe 
tricuspid regurgitation with the MitraClip system. Eur Heart J. 2016 Mar 7;37(10):849-53. doi: 
10.1093/eurheartj/ehv710.


