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Summary

The sensitivity and specificity of the two-dimensional (2D) echocardiographic criteria for diagnos-
ing ruptured mitral chordae tendineae (RCT) were assessed in 52 cases with non-rheumatic mitral
regurgitation undergoing mitral valve prostheses. At surgery, chordal rupture was confirmed in 38 cases
(RCT group), but not in 14 cases (non-RCT group).

Four presumptive and three definite findings for diagnosing mitral chordal rupture using 2D echo
were evaluated. Mitral valve prolapse with incomplete coaptation of the mitral leaflets in the long-axis view
was observed in 32 cases in the RCT group and in four cases in the non-RCT group (sensitivity 849,
specificity 80%). In the short-axis view at the level of the mitral orifice, delayed closure of the involved
mitral leaflet was observed in four cases in the RCT group but in none of the non-RCT group (sensitivity
11%, specificity 100%,), delayed protodiastolic opening of the involved leaflet in 15 cases of the RCT
group and in one of the non-RCT group (sensitivity 399%, specificity 92%), and finally, increased ex-
cursion of the involved valve in 27 cases of the RCT group and in three cases of the non-RCT group
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(sensitivity 719, specificity 79%,).

The following three echocardiographic findings were regarded as direct evidence of mitral chordal
rupture: 1) Fine echoes with abnormally rapid transverse and/or oblique motion around the mitral
orifice in the short-axis view were observed in 13 cases of the RCT group (sensitivity 34%, specificity
100%),); 2) echoes with abnormal whip-like motion in the long-axis view in 10 cases (sensitivity 26%,
specificity 100%,); and 3) abnormal echoes in the left atrium during systole in the long-axis view in 13
cases (sensitivity 349, specificity 100%,). These three features were not observed in the non-RCT group.

Characteristic findings of RCT were difficult to obtain in cases with vegetative endocarditis in-
volving the mitral valve, and in cases with a perforation near the site of RCT. RCT was also difficult
to differentiate from abnormal chordal elongation, a redundant mitral leaflet, and an anomalous chordal
reinsertion of the posterior leaflet.

In conclusion, incomplete coaptation of the mitral valve in the long-axis view on 2D echocardio-
graphy is useful for detecting RCT because of the high sensitivity of this finding. Abnormal motion of
the involved leaflet in the short-axis view and direct visualization of ruptured chordae are more specific

than incomplete coaptation, and can serve in establishing the more precise diagnosis of RCT.
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Table 1. Clinical features of 52 patients with
non-rheumatic mitral regurgitation

RCT Non-RCT
Cases 38 14
Sex Male 24 9
Female 14 5
Age Range 16—77 19—74
(mean) (54) (52)
NYHA I° 0 0
1I° 16 7
I11° 12 7
Ive 2 0
Grade of MR
(Sellers) I° 0 0
II° 0 0
II1° 16 5
Ive 9 4

RCT =ruptured chordae tendineae; MR =mitral
regurgitation.

Table 2. Etiology of 52 patients with non-
rheumatic mitral regurgitation

RCT Non-RCT

Idiopathic (flail valve?) 22
Infectious endocarditis 12
Anomalous chordal reinsertion 4

Chordal elongation

Dilatation of mitral annulus
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Redundant mitral leaflet
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Fig. 1. Mitral valve prolapse and incomplete coaptation of the valve observed in the 2-D
long-axis view.

A) mitral prolapse with normal valve coaptation, B) mitral prolapse with aberrant coaptation of an
affected leaflet, and C) mitral prolapse with the absence of mitral valve coaptation in systole.

Fig. 2. Three major characteristic findings in the 2-D short-axis view at the level of the
mitral valve.
A) systolic delayed closure of the involved site, B) diastolic delayed opening of the involved site, and

C) increased excursion of the involved site.
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Fig. 3. Direct visualization of the ruptured and floating chordae tendineae.
A) echoes with abnormally rapid transverse and/or oblique motion, B) echoes with abnormal whip-

like motion, and C) abnormal systolic echoes in the left atrium.

Long axis Short axis

Fig. 4. 2-D echocardiographic findings in a patient with anomalous chordal insertion

(looping).
The long-axis image shows the absence of systolic mitral valve coaptation. The short-axis image

shows increased excursion of the posterior mitral leaflet.
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Table 3. Two-dimensional echocardiographic findings and their diagnostic accuracy for

ruptured chordae tendineae

Cases Diagnostic accuracy
RCT  NeneT SN Sy Prdei

MVP with normal coaptation 2 6 5 57 25
MVP with aberrant coaptation 12 2 32 86 87

. . } 32 } 84 } 80 } 84
MVP with the absence of coaptation 20 2 53 80 87
Systolic delayed closing 4 0 11 100 100
Diastolic delayed opening 15) 30 1 39] 79 92) 71 94‘ 88
Increased excursion 27 3 71 79 90
Rapid transverse and/or oblique motion 13 0 34 100 100
Abnormal whip-like motion 10) 23 0 26] 61 IOOJ 100 100) 100
Abnormal echoes in the left atrium 13 0 34 100 100

MVP =mitral valve prolapse.
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Fig. 5. The excised mitral valve from a 34-year-old man with mitral regurgitation due to

anomalous chordal insertion (looping).

Upper: Loop formation of chordae with thickened posterior leaflet. A proper chordal insertion is
absent at the site of looping. Lower: Opened mitral valve.
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