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      Leafl et and Chordal Procedures 
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    Abstract  

  Leafl et and chordal procedures are newer repair techniques in functional 
ischaemic mitral regurgitation. Early studies with leafl et augmentation 
and secondary chordal cutting are promising. Long term studies are 
needed.  
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   Interventions on the mitral valve leafl ets and 
chordae are less commonly performed proce-
dures in functional mitral regurgitation, per-
formed to increase leafl et coaptation and reduce 
leafl et tethering. These procedures include leafl et 
augmentation, edge-to-edge repair and second 
order chordal cutting. Leafl et augmentation and 
second order chordal cutting are commonly per-
formed in rheumatic mitral regurgitation, another 
condition where the lesion is that of restricted 
leafl et motion. Its use in functional ischaemic 
mitral regurgitation is showing promise. 

    Leafl et Augmentation 

 Experimental studies have shown that mitral leaf-
let area increases in response to chronic tether-
ing, and that inadequate leafl et enlargement may 
be a cause of functional mitral regurgitation, 
whereas if suffi cient leafl et enlargement occurs 
in response to ventricular remodeling, mitral 
regurgitation would not result [ 1 ]. 

 Leafl et augmentation is commonly performed 
in rheumatic mitral regurgitation to increase the 
surface area of coaptation in fi brosed, retracted 
leafl ets. It has also been used in chronic func-
tional ischaemic mitral regurgitation [ 2 ]. The 
principle here is to increase the leafl et coaptation 
surface area to compensate for the leafl et tether-
ing. Leafl et tethering was shown to be improved 
in one study but not in another, but the increased 
leafl et surface area from the leafl et augmentation 
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was more than suffi cient to reduce the mitral 
regurgitation in either case [ 3 ,  4 ]. 

 Autologous or bovine pericardium can be 
used. The posterior leafl et is detached from its 
base from the middle of P2 all the way to the pos-
terior commissure. Annuloplasty sutures are then 
applied around the annulus. The pericardial patch 
is rinsed thoroughly and cut in an oblong fashion 
with a height of 1 cm and a length of 3.5 to 
4.5 cm. The patch is sutured to the edge of the 
posterior leafl et defect and the posterior mitral 
annulus using 5/0 polytetrafl uoroethylene suture 
(W.L. Gore and Associates, Flagstaff, Arizona) or 
equivalent (Fig.  9.1 ) [ 2 ]. The annuloplasty is then 
sized using the inter-commissural distance and 
the exact surface area of the anterior leafl et. No 
downsizing is needed as the leafl et surface area 
has been increased. The posterior leafl et is effec-
tively increased in height by about 1 cm in the 
area of P3 and the medial half of P2.

   Early results are good using this technique 
with Varennes, et al, reporting freedom from 
moderate or more mitral regurgitation of 90 % at 
2 years, and 90 % of patients were in NYHA class 
I [ 2 ]. Long term results are awaited.  

    Second Order Chordal Cutting 

 This technique was fi rst proposed by Messas, 
et al, and popularized by Borger, et al. [ 5 ,  6 ] 
Secondary chords attach to the basal and mid 
body of the mitral leafl et and typically restrict 
leafl et motion in chronic functional ischemic 
mitral regurgitation, particularly of the anterior 
leafl et, leading to the so called “seagull wing”. 
This bend in the anterior leafl et represents 

 abnormal tethering by the basal chordae. 
Experimentally, cutting secondary chords 
relieved leafl et tethering and improved leafl et 
coaptation, reducing mitral regurgitation [ 5 ]. 
There is, however, some concern that cutting sec-
ondary chords may affect local haemodynamics, 
shear stress distribution, and left ventricular 
function [ 7 ,  8 ]. 

 Borger, et al, describe cutting all secondary 
chords arising from the papillary muscle causing 
leafl et restriction, usually the posteromedial pap-
illary muscle [ 6 ]. The chords are cut at their 
insertion to the anterior and posterior leafl ets. An 
undersized annuloplasty ring is then implanted. 

 Follow-up echocardiography in Borger’s 
series revealed trivial or mild mitral regurgitation 
in 97 % of patients at 2 years. Long term results 
are awaited [ 6 ].  

    Edge-to-Edge Leafl et Repair 

 The edge-to-edge leafl et repair, fi rst described by 
Alfi eri, is used in many mitral valve lesions [ 9 ]. A 
suture is used to join the edges of the anterior and 
posterior leafl ets creating a double orifi ce mitral 
valve. A mitral annuloplasty ring is implanted to 
improve long term durability. Recently, Bhudia, 
et al, reported that at 2 years, 24 % of patients who 
had undergone this procedure for functional isch-
emic mitral regurgitation had developed recurrent 
moderate-severe mitral regurgitation, and 23 % 
had moderate mitral regurgitation [ 10 ]. The 
authors recommended against the use of this tech-
nique in functional ischemic mitral regurgitation.     

   References 

    1.    Chaput M, Handschumacher MD, Tournoux F, Hua L, 
Guerrero JL, Vlahakes GJ, Levine RA. Mitral leafl et 
adaptation to ventricular remodelling: occurrence and 
adequacy in patients with functional mitral regurgita-
tion. Circulation. 2008;118:845–52.  

       2.    de Varennes B, Chaturvedi R, Sidhu S, Cote AV, Shan 
WLP, Goyer C, Hatzakorzian R, Buithieu J, Sniderman 
A. Initial results of posterior leafl et extension for 
severe type IIIb ischemic mitral regurgitation. 
Circulation. 2009;119:2837–43.  

  Fig. 9.1    Posterior leafl et augmentation for functional isch-
aemic mitral regurgitation (From de Varennes et al. [ 2 ])       

 

K.M.J. Chan



85

    3.    Langer F, Rodriguez F, Cheng A, Ortiz S, Nguyen TC, 
Zasio MK, Liang D, Daughters GT, Ingels NB, Miller 
DC. Posterior mitral leafl et extension: an adjunctive 
repair option for ischemic mitral regurgitation? 
J Thorac Cardiovasc Surg. 2006;131:868–77.  

    4.    Robb JD, Minakawa M, Koomalsingh KJ, Shuto T, 
Jassar AS, Ratcliffe SJ, Gorman RC, Gorman 
JH. Posterior leafl et augmentation improves leafl et 
tethering in repair of ischemic mitral regurgitation. 
Eur J Cardiothorac Surg. 2011;40:1501–7.  

     5.    Messas E, Pouzet B, Touchot B, et al. Effi cacy of 
chordal cutting to relieve chronic persistent ischemic 
mitral regurgitation. Circulation. 2003;108:111–5.  

      6.    Borger MA. Chronic ischemic mitral regurgitation: repair, 
replace or rethink? Ann Thorac Surg. 2006;81:1153.  

    7.    Rodriguez F, Langer F, Harrington KB. Importance 
of mitral valve second order chordae for left ven-

tricular geometry, wall thickening mechanics, and 
global systolic function. Circulation. 2004;110:
115–22.  

    8.    Xiong F, Yeo JH, Chong CK, Chua YL, Lim KH, Ooi 
ET, Goetz WA. Transection of anterior mitral basal 
stay chords alters left ventricular outfl ow dynamics 
and wall shear stress. J Heart Valve Dis. 2008;17:
54–61.  

    9.    Alfi eri O, Maisano F, De Bonis M. The double orifi ce 
technique in mitral valve repair: a simple solution for 
complex problems. J Thorac Cardiovasc Surg. 
2001;122:674–81.  

    10.    Bhudia SK, McCarthy PM, Smedira NG, Lam B-K, 
Rajeswaran J, Blackstone EH. Edge-to-edge (Alfi eri) 
mitral repair: results in diverse clinical settings. Ann 
Thorac Surg. 2004;77:1598–606.      

9 Leafl et and Chordal Procedures in Functional Mitral Regurgitation


	9: Leaflet and Chordal Procedures in Functional Mitral Regurgitation
	 Leaflet Augmentation
	 Second Order Chordal Cutting
	 Edge-to-Edge Leaflet Repair
	References


