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Abstract

Severe mitral regurgitation (MR) due to abnormal chordae tendineae as a primary cause is rare. This
clinicopathologic study included four such cases which occurred among 6,500 consecutive autopsies on
persons older than 60 years. This paper describes three of these cases.

Case 1 was a 76-year-old woman with congestive heart failure, MR and atrial fibrillation. She died of
acute myocardial infarction. The heart weighed 360 g. Mitral regurgitation was caused by a thick and long
abnormal chorda originating from the posteromedial papillary muscle and protruding into the atrial sur-
face of the middie scallop of the posterior mitral leaflet associated with prolapsed anterior mitral leaflet.
Case 2 was an 81-year-old woman with MR and congestive heart failure. She died of acute myocardial
infarction. The heart weighed 480 g. There were abnormal chordae tendineae with very few branches at
the posterior commissure. Parts of both mitral leaflets on the sides of posterior commissure were also
prolapsed. Case 3 was a 91-year-old man with MR and atrial fibrillation. He died of congestive heart
failure. The heart weighed 530 g. Abnormal chordae tendineae with reticular structures originated from
the anterolateral papillary muscle and protruded into the anterior mitral leafiet, which induced severe MR.
These cases had abnormally protruding chordae tendineae, abnormal branching, and abnormal structures
of the chordae tendineae, respectively.

These abnormal chordae tendineae were considered to be congenital anomalies. Clinically all patients
had a holosystolic murmur (Levine III-IV®), refractory congestive heart failure and atrial fibrillation. The
etiology of the MR in these three patients was suspected to be ruptured chordae tendineaec demonstrated
on echocardiograms. These patients had heavy hearts (mean 457 g) with enlarged left atria and thickened
mitral valves, which corresponded to the appearance of severe MR.

Key Words
mitral regurgitation, echocardiography, mitral valve prolapse, abnormal chordae
tendineae, ruptured chordae tendineae

HAHMEAER Y ¥ — ARGH, *WEI: T173 REEHHRBXRAT 35-2; R LBWbE ERGEH

Division of Cardiology, *'Department of Pathology, Tokyo Metropolitan Geriatric Hospital; *?Department of Medicine, Tokyo Metropolitan Hiroo

General Hospital, Tokyo

Address for reprints : Kusoki K, MD, Division of Cardiology, Tokyo Metropolitan Geriatric Hospital, Sakae-cho 35-2, Itabashi-ku, Tokyo 173
Manuscript received May 29, 1995; revised December 14, 1995; accepted January 24, 1996

187



188  ARA - KNI - FE 32

& U &I

fEIESFPASEAEE (mitral regurgitation : MR) DK HE

ELT, INTEHLHP3MEEFRRCEE, T35
EHOERBEICLBLDNH LI bbbk
H LAY, —RICEREMR IMLO.LEFR L OSHHE
ELTHET A9, FRIMOERELEED W
ML EDEREMR dbEFHE STV B, bhvbhid
feRREF TILEDLREMR OFHEEICAS L Bb
N5 BREOBIBFRIRLE HEFD 2 EIEF =R
FZORMAPFEERD MR DFEFEIZD EEICHE L7212
B, AMETREEOHEDOEIEFBFEEREGZEML
T, LWTOBKRFEFIRET 2170 7.

MR EFHIE

Lty —IIBIT B EEEEREHR 6,500 B, 14
EFRREOERFTICL ) BIEBFAHEAE MR) 2&72L
72 E 2 HNTIEBIH 4 B (EEIRBID 0.06%) FAE L
7. 2O HEHO1FI0 2R 3FE 16, k2
B, FHERHIK EFRE LA, IhHi0%, B
RAER, B2AR, Wi X #EE, LEN, LFH,
LI I-RHORE #1707z, FRBEZEMICIE, LE
&, TERKREE, CHREOFE LT, LF - L
ERBEEIEL, SRABIFBE, FROESZEHY
L7zd, EICEERICOVWTIE, S5 ICEIEHRR
%, JLEH LSO, WIRK, MEFIIRE L.

f& 2

1. BRERARTR (Table 1)

3BE SEERMIC MR 2T &, Levine -1V &
DENFIRSIER SN, LEXTIIEFTULE
MEyzRL, W X HEED.LWEE (CTR) D
M 66% L LBEDILRMEALNT, LITI—KTII,
WINOBRERIH L BTSN hBEDNTE), EF
BEZOLDOHFEDZHIEZ SN T VDo,

2. R¥EFTR (Table 2)

EHLERIT 457 g T, BT L EF 1 IdEE
PREIBEAOEBEICNET AHERE, EF23RE
DHIFEETH Y, EF 3 IIREIBEROEELE
THLERETH 7. EFITEENEWHICIRL, E6
1, 3 TIXEZOIRLAD SN, BIEFREILES 3

DHERERE, BiR, BROBE,OBEOREZR
Oz, TLBEFEAKICTESR 2 A LN,

3. EGIER

EF1 765, &

ERIRZHT : 1) MR, 2) 2M.OHEZE, 3) BEIEMMR
182, 4) Hodgkin &, 5) LEHB)

1973 £, MR 2fgf & 5. 1975 %, LT I—KT
TEIEFPRI & BT S 7z, 1980 E IS OAEERAHER
L, Lz a—IZB\W TEBFRERROBRITRAEE D
NEFEPBONL. LERTIE, LRFICHEZE
Levine IIl BIZHA T 5 & UEHE S RRHEI N
(Fig.1). OALZRFIREICLI D VoAREL, 20
BIITXT U, FIREIZTIMEL T/, 1983 4E, &
HOFHEZETAR, MATEIREIX Forrester IVEE, 8 A 18
HYav/oloRC. LCEFRERFR TR, LEED
360 g. TRAIFLEEN A O IEIEFA oS H Rl Lk E AT
ETH1ADEZE1.0-1.3mm, £& 18mm DAL T
RVWEFTRENDH ), BEAIRESME HIPRIA,
AR OEEE 4§D, THICLAMR EBHLE. —
7, BEREEIIED SN h o7z, (Fig 2)

fEGl2 81, &

FRERZHT : 1) MR, 2) BIE, 3) BB IKE, 4)
fii%, 5) -LEME

1977 £, BMELXEH S NS, 1981 F, LAE
WX ABE, CORMR LEIEFERLIEHINA T
5., D%, LASICIVEI3EABRZEYEL
7z, 1986 DT 2 — M TIIEEMITRIL, BRE
bICEFLTBY, EEACEHET REOHFEIE
bh, BREMOBZEOMBLZH SN, ZD14,
OAREDOEL, BREEDRL TWDS, 1987 E, B
BEICLEIZEDY—VENFDHY, MkEHRELET

FHEFIOLFR E T I — K% Fig. 3 1IRT. LF
(Fig. 3-A) T35 4 B/ #%\Z Levine II-IV B IZ4H
L9 5 EERMEE SRS N2, O T — X (Fig. 3-
B) TIXEIEFRIRDERERL TS, 72, EEMA
T RRL BN 2EEY I ROON:. 20
HT—Fv 7T — (Fig. 3-C) CTIIEEHREIZH->7-5
EEMR VY7 Fdiabins.

DEREFTR T, LEED480g, BIBFHEE
HIZHBEOBIRICA L VWE S 22 mm OKWCEREREER
BHY, BERIBRERLRA TR, BROEHE

J Cardiol 1996; 27: 187-195



HIEARTRE L L2 BEFHASETE 189

Table 1 Clinical findings of three patients with mitral regurgitation due to abnormal chordae tendineae

Age

CTR

Cases (yr) Sex Clinical diagnosis Heart murmur ECG (%) UCG

1 76 Female 1. MR (s/o RCT) Holosystolic
2. AMI Levine II/VI°
3.0ld CVD PMI (apex) Af 69 MR due to s/o RCT
4. Hodgkin’s disease

2 81 Female 1. MR (RCT) Holosystolic
2.HT Levine HI/VI*-IV/VI® Af 66 MVP (AML, PML)
3. Agranulocytosis PMI due to RCT
4. Pneumonia (4LSB-apex)

3 91 Male 1. MR (s/o RCT) Holosystolic
2. Chr. renal failure Levine IV/VI® Af 62 MVP (AML) due to
3. Pneumonia PMI (apex) s/o RCT

4.DIC

ECG=electrocardiogram; CTR = cardiothoracic ratio;

UCG =echocardiogram; MR =mitral regurgitation;

s/o RCT=suspected rupture of

chordae tendineae; AMI=acute myocardial infarction; CVD =cerebrovascular disease; HT=hypertension; DIC=disseminated intravascular

coagulation; PMI=
terior mitral leaflet;

point of maximal intensity;
PML = posterior mitral leaflet.

LSB =left sternal border;

Af=atrial fibrillation; MVP=mitral valve prolapse; AML=an-

Table 2 Pathological findings of three patients of mitral regurgitation due to abnormal chordae tendineae

Heart LA LV AML PML
Cases  weight . . MRC
® Dilatation Volume Dilatation Volume Thickening Thickness Thickening Thickness
(ml) (ml) (mm) (mm)
1 360 ++ 83.0 ++ 50.7 +++ 39 +++ 32 -
480 +++ 104.2 + 11.2 ++ 22 + 1.8 +
3 530 +++ 113.0 + 24.1 + 1.2 - 0.6 -

LA=left atrium; LV =left ventricle;
AP LT, (Fig.4)
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MRC =mitral ring calcification. Other abbreviations as in Table 1.
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Fig.1 Casel. A 76-year-old woman
Phonocardiogram showing holosystolic murmur at apex.
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Fig.2 Case |

prolapse

A : Postmortem photograph showing a thick and long abnormal chorda from the posterior papillary muscle (pPM)
was inserted into the atrial surface of the middle scallop of the posterior mitral leaflet.

B : Diagram of the mitral valve and abnormal chorda.
as = antero-lateral scallop of posterior mitral leaflet;

abbreviation as in Table 1.
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Fig.3 Case2. An 8l-year-old woman

A : Phonocardiogram showing holosystolic murmur at 4LSB.
B : Echocardiogram showing mitral valve prolapse (arrow).

C : Color Doppler echocardiogram showing severe mitral re-
gurgitation (arrow).

Abbreviations as in Tables 1, 2.
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Fig.5 Case2

Photomicrograph of the anterior mitral leaflet and chorda
showing thickening of the zona spongiosa (S) and zona fibrosa
(F), free edge and base of the anterior mitral leaflet connected
by a chord-like structure (Azan, X 10).

£L5ET, REMAEIN, FoBiEEHEsAT
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Case 2

A : Postmortem photograph showing a thick chorda with
abnormally few branches and prolapse of the anterior mitral
leaflet and posterior mitral leaflet.

B : Photograph showing the view from the left atrium.

C: A schema of the mitral valve and abnormal chordae.
Abbreviations as in Table 1, Fig. 2.
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Fig.6 Case3. A 9l-year-old man

Phonocardiogram showing the holosystolic murmur at 5 LSB.
Abbreviation as in Table 1.
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Fig.7 Case3

A : Transthoracic color Doppler echocardiograms
showing left atrium dilatation and severe mitral regur-
gitation.

Left: longitudinal view, Right: trans-axial view.

B, C: Transesophageal color Doppler echocardio-
grams showing prolapse of anterior mitral leaflet, and
severe mitral regurgitation.

Ao=aorta. Other abbreviations as in Tables 1, 2.
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Fig.8 Case3

A : Postmortem photograph shewing the abnormal thick chordae with a reticular structure protruding into the ante-

rior mitral leaflet.

B : Diagram of the mitral valve and abnormal chordae.

aPM =anterior papillary muscle. Other abbreviations as in Table 1, Fig. 2.
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Fig.9 Case3
Photomicrograph of the anterior leaflet and chorda showing

thickening of the zona spongiosa (S) and zona fibrosa (F)
(Azan, X 10).
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