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Mitral regurgitation due
to abnormal reinsertion
of chordae tendineae
(looping) of the posterior
mitral leaflet: Clinical
and echocardiographic
features
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Two-dimensional (2D) echocardiographic and clinical characteristics of patients with mitral re-
gurgitation (MR) due to abnormal reinsertion of chordae tendineae (looping) in the middle scallop
of the posterior leaflet were described and compared with those of patients with chordal rupture of the

posterior leaflet.

Twenty-five patients with posterior mitral valve prolapse who underwent mitral valve replacement
were studied. They were categorized in three groups; 14 patients with MR due to ruptured chordae
tendineae (RCT) of the posterior leaflet (RCT group); three patients with looping of the chordae ten-
dineae in the middle scallop of the posterior leaflet (looping group); and eight patients with both RCT

and looping (looping+RCT group).
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It was difficult to distinguish the looping group from the other two groups by their 2D echocar-
diographic findings, which were characteristic of those of RCT. However, the following findings were
more frequently encountered in the patients with looping than in those without: 1) aberrant or absent
systolic coaptation with salient arc of the posterior leaflet, observed in six of the RCT group (439%,),
two in the looping group (679,) and seven in the looping+RCT group (889,) ; 2) with thickened edges
of the posterior leaflet, shown in three of the RCT group (219%,), two of the looping group (679%,) and
five of the looping+RCT group (639%,) in the long-axis view, and also noticed in four of the RCT
group (29%,), two of the looping group (679%,) and six of the looping+RCT group (75%,) in the short-
axis view.

In the clinical history, the onset of a heart murmur, congestive heart failure and surgical treatment
occurred at significantly younger ages in the looping group than in the RCT group. As for hemodynamic
parameters, pulmonary hypertension was significantly milder in the looping group than in the RCT
group.

In conclusion, although 2D echocardiographic findings of patients with looping were similar to
those of patients with RCT, it seemed possible to differentiate the looping group from the RCT group
by the 2D finding of a prolapsed posterior mitral valve with a salient arc and a thickened edge. It was
also suggested that the looping of chordae tendineae in the middle scallop of the posterior leaflet was
congenital in origin.
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Abnormal reinsertion of chordae tendineae (looping)
posterior mitral leaflet

Ruptured chordae tendineae Prolapse of the
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middle scallop

terior leaflet

posterior leaflet

Fig. 1. Surgically excised mitral valve with ‘ looping >’ of the chordae tendineae.
Upper panel: Valve showing loop formation of the chordae with thickened edge and lack of the
rough zone chordae to the papillary muscles. Lower panel: Opened mitral valve resected.
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Looping

Long axis

Short axis

RCT

Fig. 2. Two-dimensional echocardiograms from patients with “ looping ”’ and with rup-

tured chordae tendineae.

In a “‘looping ”’ case (left), the long-axis 2D echocardiogram shows the absence of coaptation with
salient arc (long arrow) to the left atrium and both long- and short-axis echocardiograms show the
thickened edge of the posterior leaflet (short arrows).
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Table 1. Summary of two-dimensional echocardiographic findings in three groups

2D echocardiographic findings a 4Rg£es) (13,025525 Lo((s)pigg:s—)RCT
A. MVP with normal coaptation 1 1

MVP with aberrant coaptation 3 3

MVP without coaptation 10 2 5
B. Systolic delayed closing

Diastolic delayed opening 4 2

Increased excursion 9 2 7
C. Chaotic transverse and/or oblique motion 4 2

Abnormal whip like motion 2 2

Abnormal echoes in left atrium 5 2
D. Aberrant or absence of systolic coaptation

with salient arc of posterior leaflet 6 2 7

Thickened edge of the posterior leaflet on the long axis 3 2 5

Thickened edge on the short axis 4 2 6

All of three findings 1 2 5

2D =two-dimensional; RCT =ruptured chordae tendineae; MVP =mitral valve prolapse.

Table 2. Left ventricular and atrial dimensions
in three groups

RCT Looping If;pcin’rg p value

Dd (mm) 63+7 6718 65+6 NS
Ds (mm) 40+9 43+6 42+4 NS
FS 0.37+0.09 0.364-0.04 0.36+0.03 NS

=+
LAD (mm) 48+9 53+12 57+16 NS

RCT=ruptured chordae tendineae; Dd=diastolic
left ventricular internal dimension; Ds=systolic left
ventricular internal dimension; LAD=left atrial
dimension; FS=fractional shortening.
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Table 3. Clinical and hemodynamic data in
the three groups

RCT Looping Looping

+RCT
Cases 14 3 8
Male 12 1 7
Female 2 2 1
HM age (yrs) 52 27** 44
CHF age (yrs) 56 42%* 51
MVR age (yrs) 58 47* 57
NYHA class
1I° 10 1 5
IIr° 3 2 3
Ive 1
CTR (%) 61+9 57+9 62+9
ECG sinus/Af 9/5 3/0 2/6

C.I. (//min/m?) 2.5+0.8 2.7+0.7 2.6+0.7
Mean PC (mmHg) 1646 9+2 19+10
Mean PAP (mmHpg) 3349 15+6* 34+17
Systolic PAP (mmHg) 50+16 23+9* 53424
MR by LVG (Sellers)

I1I° 7 2 3

1ve 4 1

Statistical difference from the RCT group: **p<
0.01; *p<0.05

RCT=ruptured chordae tendineae; HM age=age
when a heart murmur was detected for the first time;
CHF age=age when patient had the initial congestive
heart failure; MVR age=age when patient underwent
mitral valve replacement; CTR =cardiothoracic ratio;
C.I.=cardiac index; PC=pulmonary capillary pres-
sure; PAP=pulmonary artery pressure; MR=nmitral
regurgitation; LVG=left ventriculography; yrs=
years old.
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Fig. 3. Comparison of event ages among the three groups.
HMage=Age when a heart murmur was pointed out for the first time; CHFage = Age when a patient
had the first congestive heart failure; MVRage=Age when a patient underwent mitral valve replace-

ment; RCT =ruptured chordae tendineae.

* indicates a case with ‘‘looping ” in the posterior leaflet and ruptured chordae of the anterior

leaflet.
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Fig. 4. Comparison of preoperative hemodynamic data among the three groups.
PAP=pulmonary artery pressure, PC=pulmonary capillary pressure, RCT =ruptured chordae

tendineae.

* indicates a case with ‘‘looping ” of the posterior leaflet and ruptured chordae of the anterior

leaflet.
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Fig. 5. Eexcised mitral valve with ““ looping ” of the chordae tendineae of the posterior
leaflet and the ruptured chordae of the anterior leaflet.
Upper panel: A valve showing complicated loop formation of the chordae of the posterior leaflet.

Lower panel: Opened resected mitral valve.
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