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Summary

We observed 13 cases of mitral regurgitation (MR) due to ruptured chordae tendineae (RCT)
among 4,000 consecutive autopsies of patients over 60 years of age (0.339%,). There were four men and
nine women whose average age was 79.8 yrs. Five cases had a single RCT (Group I) and eight had
multiple RCT (from two to eight chordae) (Group II).

The sites of RCT were in the posterior mitral leaflet (PML) in nine, the anterior leaflet in one,
and both in three. All in Group I showed RCT in the PML ; the posterior scallop in two and the mid-
dle scallop in three. The average heart weight was 340g in Group I and 431g in Group II. Sclerosis of
the coronary arteries, the circumference of the mitral valve ring, and thickness of the leaflets did not
differ significantly. Estimated volume of the left atrium was significantly greater in Group II than in
Group I (185 ml vs 57 ml, p<0.05). Jet lesions were observed in 10 of the 13 cases.

The etiologies of RCT were previous endocarditis in two, mitral valve prolapse in three, and
spontaneous rupture in eight.

Congestive heart failure was observed in three (60%,) in Group I and eight (100%,) in Group II
(p<0.01). Cardiothoracic ratio more than 609, was observed in three (60%) of Group I and six (75%,)
of Group II. Atrial fibrillation was demonstrated in one in Group I (20%,) and six (759%,) in Group II
(p<0.05), and cardiac death in one (20%,) in Group I and six (75%,) in Group II (p<0.05). Phonocar-
diograms showed pansystolic murmur in all cases, third heart sound in nine (69%), and fourth heart
sound in four (579%). Echocardiographically, RCT was diagnosed in six of nine cases (679%,).

In conclusion, patients with RCT involving more than two chordae tendineae can show more
severe clinical course than cases with a single RCT.
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Fig. 1. Schema of pathologic findings of the mitral valve in 13 cases with MR due to RCT.

Group I (Cases 1-5) consists of a single RCT, all of them in the posterior mitral leaflet (P); 3 -
cases in the middle scallop (ms) and 2 in the posterior scallop (ps) of this leaflet. Group II (Cases
6-13) has more than two RCTs. RCT occurs in the PML in 4 cases, AML in 1, combined AML
and PML in 3. Case 12 has 2 RCTs in the posteromedial commissure (pc). The etiologies of RCT
were endocarditis (E) in 2, mitral valve prolapse (P) in 3 and spontaneous rupture (S) in 8 cases.

* E: endocarditis, S: spontaneous rupture, P: MVP

ac=anterolateral commissure ; as=amterio scallopr; A =anterior leaflet.

TROFEDOHEN II HTHEEIC (p<0.05) B
Thoiz.
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Table 1. Clinical findings of 13 cases with MR due to RCT
Age Duration CHF Cause of
No. ‘g Sex of MR (yrs) (NYHA)  CTR HT Af death
1 79 F 5 67% Sepsis
2 70 M 3 +(1I) 59 + + Stomach Ca
I 3 81 F 3 +(1I) 64 Sepsis
4 68 F >3 +(1I) 60 CHF
5 83 M >10 59 + LC
Average 76.2 MJF=2/3 (>4.8) 3/5(60%) 62%  2/5(40%)  1/5(20%) g:;?li‘ac 1/5(20%)
6 84 F >11 +(1I) 65 + + Pn
7 89 F 9 +(1I1D) 70 + Sudden
8 77 F > 7 +(I1I) 79 + CHF
I 9 85 M > 9 +(IT) 58 + + AMI
10 81 F 3 ~+(1IT) 70 + CVD
11 89 M 7 +(I1II) 50 Sudden
12 89 F >14 +(11I) 65 + CHF
13 63 F >10 +(1IV) 95 + CHF
Average 82.1 M/F=2/6 (>8.8) 8/8(100%) 70%  3/8(38%)  6/8(75%) g:;‘t’li‘ac 6/8(75%)
Diff. n.s. p<0.01 n.s. n.s. p<0.05 p<0.05
Total 79.8 M/F=4/9 (>7.2) 11/13(85%) 67%  5/13(39%) 7/13(54%) g:;‘,’;ac 7/13(54%)

MR =mitral regurgitation; CHF=congestive heart failure; NYHA=functional classification of New York
Heart Association; CTR =cardiothoracic ratio on the chest X-ray film; HT =hypertension; Af=atrial fibrillation;
F=female; M=male; LC=liver cirrhosis; Pn=pneumonia; AMI=acute myocardial infarction; CVD =cerebral
vascular disease; Diff =differences between I and II; n.s.=not significant.
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Table 2. Phonocardiographic findings

BERETEIC X 2 MRS S

Intensity of

Systolic murmur

No. IS and IIS IIIS IVS CliCk Plateau Late acc DiaStOIiC murmur
1 > + + +
2 > + (Af) n
r 3 > + +
4 > + +
5 > + + +
6 > (Af) i
’ > + + + +AR
8 < + (Af) +
— > + (Af) "
10 > + + +AR
11 = + +
12 > (Af) + + +AR
13 = + (Af) + +PR?
Total 9/13 47 2 9/13 4/13 4/13
(69%) (57%) (69%) (31%) (31%)

IS =first heart sound; IIS=second heart sound; IIIS=third heart sound; IVS=fourth heart sound; Late acc=
late systolic accentuation; AR=aortic regurgitation; PR=pulmonic regurgitation.

P EOEFRE, Ubi~mBi. 2 4%, BRIEL AV
BT Lk OFX (Fig. 2A) <, IUESH%E O
B A0 E 4 R E E&ic b v LEREKRIE L
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W, REOFNE 2T, MIMBFR L3R,
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B o LUHERIME T 2iEF S hoz.
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g, (ms) FIEBEMICERICERL, | Aok
ROWRLTEY, BIRELEOLEPREETICBER
72 jet lesion (Fig. 3C) #38wi-. & 1X
spongiosa DJLK & Btk & a2 SRR ORTE 1SEH
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Table 3. Echocardiographic findings

Diagnosis
No. ———————— LVDd(mm) LAD(mm)
RCT MVP
1
2
1 3
4
5 — - 49 41
6 + - 55 58
* 7 + - 58 42
8 + + 56 71
II 9 + + 54 50
*10 + + 53 45
11 — + 48 43
12 + — 45 62
*13 — — 68 63

Total 6/9(67%) 4/9(44%) av. 54 mm av. 53 mm

RCT =rupture of chordae tendineae; MVP =mitral
valve prolapse; LVDd=diastolic dimension of the left
ventricle; LAD =dimension of the left atrium; av=

average.
* only M-mode echocardiogram was recorded.
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7.6% Tdh-1®. EiEF MR ofER L LTI,
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5. Ao 13 flicis T b2fic MR #EHn
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IV % 47 1 (57%) \c B 7.
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9 ik 6 45 (67%) iz 72 &h, LVDd, LAD v
Fhi HEELTWe. JREFTR L O XHH» 53,
sk 0B, #E o RCT di/E
LHza—KTbLEiko RCT LB E83HY D
50T, RCT OEhiichlE L TEENFET
A9,

3. RCT OBEEFRR

ARFZEcix 1 AR oRREEEE (18 56 L 83K
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Table 4. Pathologic findings

BERETZIC X B e EAgIR S

Volume
No. MYl €SI MVR AML-T PML-T Jet.  Others
g LA RA LA+RA °
1 250 5/15 90mm 2.0 mm 1.8 mm 55ml 34ml 89ml +
2 260 3 100 2.2 2.0 48 38 86 +
I 3 340 3 85 0.8 0.9 27 29 56 +
4 390 7 100 1.8 2.4 43 34 77 +
5 470 7 115 2.4 1.8 110 95 205 + MRC, HHD
Average 342 5 98 1.8 1.8 56.6 46.0 102.6 5/5
6 290 12 105 1.5 1.2 113 85 198 +
7 470 7 100 1.8 1.9 102 84 186 — MRC, AR
8 570 12 97 2.3 1.4 108 81 189 — MI
I 9 320 10 95 1.1 1.2 83 93 176 + MI, TVP
10 365 5 100 2.6 24 93 81 174 + AR
11 420 13 110 2.0 2.0 91 77 168 + MI
12 400 8 105 1.2 1.2 96 69 165 — MRC, MI, AR
13 615 3 130 3.0 5.7 797 98 895 +
Average 431 8.8 105 1.9 2.1 185 84 269 5/8
Diff. n.s. ns. ns. n.s. n.s. pg(\))gil;oé?)?(;h.s.
Total 397.0 7.3 102.5 1.9 2.0 135.8 69.1 205.0 10/13

H.Wt.=heart weight; CSI=coronary stenotic index; MVR =circumference of the mitral valve ring; AML-T=
thickness of the anterior mitral leaflet; PML-T =thickness of the posterior mitral leaflet; LA =Ileft atrial volume;
RA=right atrial volume; MRC=mitral ring calcification; HHD =hypertensive heart disease; MI=myocardial in-

farction; TVP=tricuspid valve prolapse.

e (I8 8l icpirohi. 11 @<
X 2 AHRZ 34, 3AMTR 3, 4 AW L4, 8
W 1 T - Tz,

BREREOEALE, BROHZ I FI (B4, P
S), Bikoz 14l WMHRIFT, BRROBE
BB Lo, BRBEHREHOL W & i
Davies!? np#fE L L —FKLTW5.

Jet lesion 3 13 f5ijrp 10 5] L BRIz AH DB H, Z
nEEIZ RCT pstoEic X MR iz L
CBRRoTRY, RKictkREMmo RCT i 1
2 II#E2EbT, £6ic jet lesion 338D b
Iz.

4. RCT kA

RCT oA L LT, SMERLIEBEAR VDR

B, DAERE, HEIEPEBERE (MVP)
BET2 b0, BEOBAKHO IEZHToh
%. Oliveira 590 213 fflo RCT oAE T,
HAWZ 2w LRFMENRE 75% 138w, REAE
LLTIRESLEThHoTz. BARWZE (spontaneous
rupture of the chordae tendineae) i 1934 ¢
Frothingham 510z X b F#lic L h, 1969
4 Selzer iz X b, Vv =FHERLABERE
o=kt RCT & idfhisz L7 clinical entity
LLCRESLE iz, 7 oRE#BKIz oW Tk Caul-
field ¥ IREESHEBORF L LTL L X
—%, ZOHRBHE LIS EED T, Pomer-
ance!? |3, FPEOEEIEMEIC X B ballooning de-
formity (\Wh w5 MVP) 447 LT RCT 3%
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Fig. 2. Illustrative case of Group I (79-year-old woman).
A: Phonocardiograms: A holosystolic murmur (SM), which is louder in 4L than in the apex, is

observed.
B: A photograph of the mitral valve. A single RCT (arrow) associated with secondary prolapse of

the PML is shown. The histology of the RCT discloses a lack of elastic fibers and the presence
of thrombi with polymorphonuclear cell infiltration attached to the tip of the ruptured chordae,

suggesting healed endocarditis. LA=left atrium.
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B)

Fig. 3. Illustrative case of Group I (Case 5: 83-year-old man).
A:
B:

C:

Tk SRR X B (iR Fr A4

C)

Phonocardiogram shows a holosystolic murmur (SM).

Photograph of the mitral valve shows a single RCT (arrow) occurring in the middle scallop of
the posterior mitral leaflet.

Photograph shows jet lesions (arrows) due to MR. MV =mitral valve; LA=left atrium.
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Fig. 4. Illustrative .case of Group II (Case 9: 85-year-old man).

Phonocardiogram shows a holosystolic murmur (SM).

Echocardiogram (M-mode) shows increased echo density of the mitral valve apparatus. VS=

ventricular septum; MV =mitral valve; AV=aortic valve; LA=left atrium.

Photograph of the mitral valve. Three chordae tendineae are ruptured (white arrow), resulting
in mitral valve prolapse. LA=left atrium; MV =mitral valve; ps=posterior scallop; Jet=jet

lesion
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Fig. 5. Illustratlve case of Group II (Case 12: 84-year-old woman).

A: Phonocardiograms show a holosystolic murmur (SM) of MR and a diastolic murmur (DM) of AR.

B: Echocardiograms. RCT echo is shown in the M-mode (RCT of upper part) as well as in the
two dimensional .echocardiogram (arrow of the lower part). RV =right ventricle; MV =mitral
valve; AV =aortic valve; MRC=mitral ring calcification; % =MRC
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Fig. 6. A photograph of the mitral valve in Case 12.

A total of four RCT are shown (white arrow), 1 in AML, 2 in PC and 1 in PML. LA =left atrium;
AML =anterior mitral leaflet; PC=posteromedial commissure; PML =posterior mitral leaflet.
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0.05).
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