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Summary
This study was made to evaluate incidence, cardiac symptoms, causes or related diseases, and ul-

trasonic findings of mitral regurgitation (MR) due to ruptured chordae tendineae (RCT). There en-
countered 16 patients manifesting MR from August 1977 to January 1978. Of these, RCT accounted
for 10 (1 has active rheumatic fever), rheumatic fever for 6 and papillary muscle dysfunction for 1.
Three of the 10 patients with RCT showed congestive heart failure, while the remaining patients did
not present any cardiac symptoms. The cause of RCT was rheumatic fever in 1, bacterial endocarditis
in 1 and not determined in the rest of patients. Characteristic findings of ultrasono-cardiotomogram
(UCT) in 7 patients with RCT included chordal eversion (6 cases) and systolic separation of both the
leaflets with marked anterior leaflet prolapse (1 case). Ultrasound cardiogram (UCG) from 5 patients
with RCT of the anterior leaflet and 1 with RCT of both the leaflets exhibited at least 3 of the follow-
ing 4 findings: 1) abnormal left atrial echo, 2) coarse diastolic fluttering of the anterior leaflet or chor-
dae, 3) diastolic fluttering of the posterior leaflet, and 4) increased excursion of the anterior leaflet. UCG
from 4 patients with RCT of the posterior leaflet disclosed at least the following 2 findings: 1) abnor-
mal left atrial echo and 2) diastolic fluttering of the posterior leaflet.

The direct echocardiographic evidences of RCT were as follows: the similar movement of the
chordae tendineae to that of the anterior mitral valve with or without systolic fluttering, the plunge of
the torn chordae into the left atrium, discontinuous or irregular and cloud-like appearance of echoes
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in the vicinity of the left atriam. Of these, the most important was the everted chordae tendineae in
teh left atrium and/or the imperfect coaptation of the mitral valve on UCT.

Key words
Everted chordae tendineae
Separation of both mitral leaflets

UCT (ultrasono-cardiotomogram)

Prolapsed mitral valve
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Table 1. Clinical features of 10 patients with mitral regurgitation due to ruptured

chordae tendineae

Duration of

Cardiac symp-

Case No. Age(yr)Sex Diseased state heart murmur toms and duration NYHA Etiology of RCT

1 47 M CHF 3y - orthopnea, 3ys v spontaneous

2 53 M cerebral embolus 15y — I (BE)

3 61 M CHF 3y dyspnea, 3ys 111 spontaneous

4 8§ M CHF . 7 days dyspnea, 7 days 111 rheumatic fever
5 21 M routine check-up 6y — 1 spontaneous

6 74 M hemodyalisis (6 m) — I spontaneous

7 63 M lung Tbc 10y — I spontaneous

8 33 M hemodyalisis (6 m) — 1 spontaneous

9 40 M cholelithiasis Sy — I spontaneous

10 50 M routine check-up 1y — I spontaneous

CHF : congestive heart failure, lung Tbc: lung tuberculosis, NYHA: New York Heart Association

classification, RCT : ruptured chordae tendineae, BE : bacterial endocarditis.
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Fig. 1. UCT and UCG of ruptured chordae tendineae of anterior mitral leaflet (AML)
(Case 1).

Imperfect coaptation of the anterior and posterior leaflets in the longitudinal cardiac section and
anterior leaflet prolapse are both exaggerated with progression of systole. Due to the separation of the
anterior and posterior mitral leaflets, both leaflets can not be recorded on one sheet of UCG at the
same time in systole. Even in the presence of marked pralopse, pansystolic bowing or midsystolic
buckling is not shown, because AML moves forward and downward in systole. The increased early sys-
tolic excursion of the the left atrial wall (2) implies merely the up- and downward motion of the mitral
annulus of PML, but not the motion of atrium itself. The echoes of ruptured chordae tendineae
can not be found in the left atrium or the left ventricle, because the chordal rupture is presumed
to exist immediately below the AML and then this was proved surgically.

AML: anterior mitral leaflet, PML: posterior mitral leaflet, LA: left atrium, VS: ventricular
septum, LV: left ventricle.

EFI4F 1977121 Bicy v~ FRUCRE RFRBERIBHTE T, ko UCG 2l
L, 7% B CYUBRICABEL, 197843 A 6 HiZ5E #E [coarse diastolic fluttering of AML (an-
bz, W@EPTHS. EH 1~71x UCT cREE terior mitral leaflet) or chordaeB~7911,12,1D 44
Lo iERTT, E#8,9,10ix UCT < &, 7213 BEFEO diastolic flutterings8911,18),
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Fig.2. UCG of ruptured chordae tendineae of AML (Case 1).
Rounded E (1), increased excursion of AML (2) and the ventricular septum (4), and diastolic flutter
of the PML or chordae tendineae (3) are shown.

non-calcified mitral valve leaflet!®, & 7z i Kol
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Fig.3. UCT of ruptured chordae tendineae of AML (Case 2).
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Long chordae everted into the left atrium indicate the rupture near the papillary muscle. Separa-
tion of both mitral leaflets in the transverse cardiac section may suggest imperfect coaptation and the
anterior leaflet may also show a particular type of prolapse.

3) EEE

NYHA < IV E 14, T ER24T,
DTENEIETH -1z, 1272 LIERF 43 T EA
b IEIER L.

4) RBREHHEORE

Y v < FEBEFOEN 4 0L REE 2R T
&S, o IFIIERRATH - . FEF 213
I AT IC vegetation AHRH Eh, HMEMED
PORES LHEE L7 (Fig. 4).

5) MEiEFRASEASE OFEE L RK
LEIOHEF S MR i 16 F<, FEEBSEZ
SEDES5ThB. a) VU =FHE6HI(S HlikE
BFEE, 14I3Y v~ FEAREFOER 4), b)

HLEGHERSE 16, c) REWZE 10 F CGEF
4oy Y =FEEED). ZZTYv=FHELLE
D, BEROERELILRHMICERRPEE~DE
x4 UCT, UCG grR#%F3+5 MR &L
720 (e LEFI4 30y v~ FHRLE %
EELTWERW).

6) gD T —FARE
DHF—=FrELESH E#1,2,3,7,9 3,
R L MEEEREARE A S E T, FRE R
Sellers D4MECHERF 1 28 IV ET, flio 4 6k
I EECd - 7.
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Fig. 4. Vegetation and ruptured chordae tendineae of AML (Case 2).
UCT:s in several cardiac sections are presented. Because of the presence of vegetation of the anterior
leaflet, the chordal rupture is presumed due to bacterial endocarditis.

2. EiEBED UCT ;R

1) (EIEFRTREER OMR

a) Hif - $£42D separation L Hijse prolapse

Fig. 1 3EHI1 T, FiRE BLoEFICME
L, ELERILH > T, HHERINELRIC separa-
tion LT\ . »d 381 hROEARR,
ERY & 2UEIc A 5h, FiLo prolapse %
AL, WIFhbIEOETIZohk&E<E->Tw

5. TOXIBMAROEARL2IZD 1ok
Thole. HIRBEREED S 5, Bidkd prolapse
& 5B, FEBI 2 LSk o 4 4 ¢ BRI T & 7 (Ta-
ble 2).

b) Wi DLELE~DKEE (chordal ever-
tion of AML into the left atrium)

Fig. 3 3E#HI 2 » UCT %577+. EOE~K
BRLICBESATREARTH S 2 L BHRICRE A
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Table 2. UCT and UCG findings of 10 patients with mitral regurgitation due to ruptured

chordae tendineae

UCG

UCT

Case Age
No. Sex

Diastolic flutter Everted chordae Abnor-
ma

Chordae Chordae

Systolic echoes
or AML or PML it LA 0 of LVOP

hSi_g]lzmt El‘;g;tdege Site of Separation ... ¢
(mm) in LA Prolapse jo.qe RCT

1 KH 47 M + + - - — 40 — +A + A
2 KS 53M - + + + - 35 + - - A
3 TH 61 M — + + + - 33 + +A - A
4 TT 8§ M + + + - - 35 + +A — A
5 ST 21 M + + + + 35 + +A - A
6 KM 74 F — + + — - 30 + +P - P
7 SE 63M - + + - - 30 + +P — P
8 HU 33 M - + + - - 35 — +P — UCG(P)
9 HS 40 M — + + - — 30 — - _ (P)
10 SN 50M + + + - - 40 - — - (A+P)
AML: anterior mitral leaflet, PML: posterior mitral leaflet, +: present, —: absent, LA: left

atrium, LVOT: left ventricular outflow tract, MV : mitral valve, RCT : ruptured chordae tendineae.

Tw5. »3RIREROELE~OKER 4 F
TR a7 (ER 2, 3,4,5 Fig. 3,6, 8).

2) fHIEFERBEOMA

a) WiglmgE oL LE~DKE [chordal ever-
tion of PML (posterior mitral leaflet) into
the left atrium]

Fig. 10 i3, ELE~RE L REI RKRBEE
ThBTERRLTVS. 20X RERBREN
23 2 I GEFI6,7) TEH bR

b) #Zd prolapse

#4e prolapse 3HLBRWH4 IO 55 3
Bl (41 6,7,8) TR T & 2.

3. BREEBNC & BIRIEFBAETLEN UCG

1) ZER® everted chordae tendineae

WRRE” EEAREz=— LT UCG ©
Loxbhlend, EHl1 2Bk 1045 9FT
botz. znHb UCT vaonbd UCG T
Bohoteflix 3HITH -2 (EHS,9,10, Fig.
12).

ZOELER~ REELE gERo UCG ~%—
vitid, 2&¥0 k> BB Z LRI

a) Systolic fluttering % £ 7z@ij2k UCG &
RS s—. 2B Z0OAF—ERL,
Fh bRk BER N RFTH - ER?2,S3,
Fig. 5).

b) @ik UCG LHlw s —>r. EHI1 %
Brv72 9 il THRIH & e (Fig. 5, 9, 10).

c) < bRAF—v. 1fTHLRTE (GE B4,
Fig. 6, 7).

d) FEGERHRAS — . 2HTRER T (G
15 4,8, Fig. 6, 7).

2) EEHMHBORF -

BEMBICHEKT 2 LEX LN EENRET
a—il1fcarbhi GEHFS Fig. 9). +4b
% SAM (systolic anterior motion), 7z
FEYVRza—%f>5> SAM TH5. BIEFIE
FENTOWERER L UCT homBcEion, %
HFEoxza—FRERTCEALo .

3) HikEizmFEo diastolic coarse flutter

AR, FREEARBRHEOFD S S 46T
Zbohic. BRECIIBHEhE 2 -7 (Fig.
7, 12).
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Fxg 5. UCG of chordal eversion into the left atrium (Case 2).
The everted chordae in the left atrium present the similar pattern (1, 2) to that of AML though-
out the cardiac cycle. Fine systolic fluttering (2) is also noted.

4) %R, FoiEEFEO diastolic flutter
ZOFRILEF TH S h i (Fig. 2,7, 11, 12).
5) (C-E) amplitude

B #7 Lizhik UCG <3l L7- (Table
2). HiR, EIEAPRBREHTED 6 FTix 33~
40mm (¥ 36 mm) & k&<, HARBRENE 4
iz 30~35mm (¥ 31 mm) & HERHKE
no Tt

% E S

1. BEEHBRUCLZBEFAMFLENER FRER

H4ARE

BEHHEIZL 5 MR &, 2McEELRELR
EleT BB Eh, ERLZHLESLE
BESHORENEREH 511142429 |nzicss

ERRE L7 10 R T, SHLTRE2E EL0i
0FFHIFOHT Hotz. 0L, EF 4 FE
PRIEBE L 7c T AARHYBEIRIC 72 5 D13 2 6] (EH
L3)oxT, o 8fliziERZMEELEY, K
otz ) T ARHIRRICIE 72 6 i b o 72 (ERF 3
BEMEFOLD FHLTAV). Lad 74
BRSO MEREERERLE LT3 2 Lidk
FEETHS. SEOKREF DS S MR 316 A
HY, TONRIZY v=FH6 A (EF 4280
%, fiio S PILEAFEIE), HLEFERSE 1
A, BEHHIOAN(Y U ~FBOEF 4 25 T)
Thole. #ME MR CfRhiE, BEREZE 10 A,
IFGHERSEIALRY, BRI L 5
MR BEbEvz Lickhs. xhk, BRESHD
FRiY v <780 1 floLBHERTE 223, i
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Fig. 6. UCT and UCG in several cardiac sections in a case of ruptured chordae tendineae

of AML (Case 4).

The everted chordae into the left atrium show grouped (1, 3) and cord-like echoes (2) on UCT.
On UCG, a cloud-like (1) and discontinuous or irregular pattern (2, 3) of echoes are presented.

D IFF Y v = FE, KESME, DPIRR, O
BEEO BEREL 2 L RERH TS - 612714
25~27)

T2 12 L, EF 2 O H 2 FTLR I vegetation 2F L,
DPIESR L HEE T & Jo (Fig. 4)16175.28 53, 0E
RLELERCOMmRILTV V. ThbbE
#ZWZdic X 5 MR i, MR 05 b THEL%<,
DERE2ET>EEMARDLEL, KREEIFEER
BHLExbhiz.

2. BFEWHICLS MR 0 UCG R

BAEWHEICE 2 MR T3, 2&¥0 X 5%k UCG
DB RY BEESh T35, 1) ELEA®
B x a-—25519 2) fine systolic flutter of the
AML2610,16  3) coarse (chaotic, erratic) dia-
stolic flutter of the AML2~7911,12,17,29,30  4)
paradoxical movement of the PML during
systole and diastole!4:14:29,30  5) diastolic flut-
tering of the PML2#489%11,1880 = 6) increased
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Fig.7. UCG of ruptured chordae tendineae

excurtion of the AMLL29%10,13,16,19,30)  the in-
terventricular septum?%® and the posterior
atrial wall2%1®  7) thin and non-calcified
mitral valve leaflet»!®  8) prolapsed mitral
valvel,"3,11,12,18,24,30.31) % G &) 3.

1) i3 ghostecho, ¥72REFTLHE OIS
LB b B (BAOEREFLIATLRZLAL). 2)
F2ANCGER2,3) TcHELh, SEIZVTRDRETR
REBRKTH > 7cp’, BRERTLERZY S>5L
Exbhs. ¥, ZoORTRIEEE®D 1965 £LL
ko UCT, UCG &SP, = 2 ISk
Bz, BEHLEBEIONS. 3) BT
fREIF L ERE 1T REEH, 49 $ MR
HEORVHITLEORZZLLHS (SRIER
2L BoNE). s oRRE%LTa—L

of AML (Case 4).
The everted chordae in the left atrium present a discountinuous or irregular pattern (1) or a cloud-
like pattern (2). Panel 3 demonstrates diastolic coarse flutter of the AML and panel 4 round E.

ShTEIER, EE~RELRBEz 22— LHE
&hi- (Fig. 5, 8,9, 10). = 08 LA - v
ThoBREHBTCLELS LEX LA, Zhhbd
B OHIEIX T E . 5) (3EEEETE 10 4
DeplcRE SIS, MR #ETon v fiiES
Rplcbabh, BREBEHFCHERENH L TV
gy, 6) ORIREEWR T, HiRFTEHERRE IR
PIEEEZTRT OO, EFEEO LBICREERS
3 (Bx 010 A\OEEFI Tt 28~36 mm, Fi
31mm). ¥/, EEEEOBESNT, BHicEd
RO L TEBZ L 5 XFTRT, & THEH
L. 7) geplicEoniz. kL
FEW] 2 1XBRIC vegetation R L7zAS, Vv
FHEEAR DI - (Fig. 3, 4, 5)19-28,32)

¥, VY FHMIEREECKREEEL S
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Fig.8. UCT and UCG of ruptured chordae tendineae of AML (Case 5).

RERETRIC X 3 @IBFHASETE

Chordal eversion into the left atrium originated from AML (C) and prolapse of the anterior leaflet
(B) are shown. The findings of chordal rupture on UCG are an abnormal echo (1) and the similar
pattern of chordal echo to that of AML (2) in the left atrium.

LBREE SR B HRILED | F e DREFITIEARD
h¥gicEarok. E6iT, a) NEHEE
T o — 135153089 b) Iy iEHART- 0 O EERRL2S
c) rounded EL219 | d) fpe 0 £FERE~ D plunge
(early systolic overshoot)23® LFFR L Eh Ty
5. L»L, a)ix prolapse ¥4 % £ — 424K
El@ES 5 2 L35, b) & MAREMBEEHS
FERICELX TS0 ESnIck > TEEL,
& 5 iz prolapsed mitral valve syndrome T3
BBz E, c) BEIZLEEO FHIMIC X 5R1RE
WonEL R+ L (Fig. 1,7),d) aliEBzE o

—HMErLox T3 kBER (Fig. 10,11). L
o T d) PAMIREMRICERH LIZEZXD
nizv. fEFIS TH ol SAM (723 hicE
pikza—%& SAM &, fhERIHL EX
2flchbBOon TR Y, FEEMFTR LIZTVVEE.
h T g UCG BIRRfITh a5 0. £
FlcEbh i) BREIBEOTIES flutter,
ii) 9flT A bhic BEREIC X5 EEARE -
a—R L iii) WrEEFE D fine systolic flutter
BELRPAFRLEXS. 1), i) BEETFOKL
BT b & Bbhi=niX, ghost echo, FEIEANT
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Fig.9. UCG of the ruptured chordae tendineae of AML (Case 5).

Cet g Ve

"

The similar movement pattern of the ruptured chordae to that of AML (1), increased excursion
of AML (3, 4), abnormal SAM (2, 3, 4) and double image (4) are demonstrated.

ZHLTh MR enbirvwztbdbsiExbh,
i) REShNIE, Zhor CREREZL2E L
TIVEEXT WS, Zo i), ii), iil) Kz T
Bk 713 D diastolic coarse flutter, k&
RETREK 2 wBR2E & Thid, UCG To2hy
LARETHS 5. HE, FBFFETO 104,
#ggir MR #%, v v<54 MR BrRoXxm,
#%eFEIZEED diastolic flutter, ELEANER
Hrxa—CTRREMREE, fH 20 THRE
%% UCT LiiEHLx7%. %/, UCG ick
i} % prolapse BIHF LA olc. ZOHEBIIIE
Bl oz & { R prolapse &% 3z h b
53, UCG TREDOFIRMEZLARVI E (K
BoOWHRMIZ & - T prolapse 4 HSHiIHE - TR

¥+ % 7z ¥, midsystolic buckling, pansystolic
bowing # 5 & &z . Fig. 1-2 o % —> 3,
prolapse BT R & +HiERTH 3), UCT mig 5 2
prolapse 0 BHFic AT »5z Lick 3 (Fig.
1, 8)84,35

3. BEHHICLS MR 0 UCT ;R

WERRrEERETENIRIENEFTR L
7Y, EHIZEDORENE - BRThb ik
LIch &EHTERITEBNTH 5.

Mintz 523, EIEFASRY > EFEN~Ex
% % flail mitral valve ¢ LTWw3. EHFI1 i
Fl# 0B REFRLED, ZoOFTRIX prolapsed
mitral valve syndrome & DERIMNRHEE & /x> T
{B. L»L, ZhIEFELCVE - %R0 sepa-
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Fig. 10.. UCT and UCG of ruptured chordae tendineae of PML (Case 6).
UCG shows the plunge of abnormal echoes toward the left atrial wall (1), vibration of posterior
mitral annulus (1), and diastolic flutter of the PML (2).

ration & prolapse i¥, BiRE T TOREMZ L
HEFES 22T (Fig. 1), 2Dz L 2Fili<rE
L. WITER2,3,4,50X 5 ICHIRLPSERE
~ERARELERE I, LEHHETOHR
LEEESND. EERELICBRITOATRE S
h, 4 NGEHF 2,3,4,5) 387K, 2 ANGEF6,7) i
BRERLHETE . BEHRLEAONDE
BRRFTa—3A/HICELNDH, B - RRV
FTRICHKT 32 PIBRI[ELCBES RV ERHTE
v 5E618,9,10 8 kvt 1 T Wigm#zs UCT
THOMbANoleZ LiZ2wTiE, AREREX
TEbiErEDNE, EHTE AL LAR
Vw& EZxTv3. Prolapsed mitral valve % 10
AP 7ATRETER. 24crBBcE
2 (EF 1,5, Fig. 1, 8), o 5 FHlciEEK?

UCT, UCG 05 b ik coriobh, ok
S NE Y ol %k, Fig.2 0X i
Bk 4 prolapse » 1HAML LThLvhbLlh
v £ 55 LETRETRBIIZ 2] prolapse %
Hlizcz kiclksd. &bIZIER 1 AT prolapse
BEHh TR Y, prolapse ZWH O FIREMEE R
B+ 5% b Do, prolapsed mitral valve syndrome
LOERNRHE L 7z 9303, FEEMBTR LTV
e Bi-BROBEEARRICHLTRES]L
(Fig. 1) Tz IR 23, %EF 2 (Fig. 3) o Z
&<, DTS R T ORI, DETEOA
Bk o TEL, FEMRE TOEARLRS 2
ERECELX TV BRI <, BEXDY, &
HIZRET Lz,
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There are everted chordae in the left atrium presenting the plunge toward the left atrial wall iri panel
1, and the similar pattern to the AML in panel 2. The plunge toward the left atrial wall is observed
in only a part of the everted chordae. The left atrial vibration (1) and diastolic fluttering of PML

(3, 4) are noted.

» E #

197748 A1 H»5 197841 A 31 HETD6
#» A 220 Ao UCT B UCG BEZfT
275 b, BEKHE (RCT) ic X 2 @iIERHASR
4% (MR) 2 10fich-7. =ogEE, UCT,
UCG FTRIEUTDZEL Th otz

1. MR

MR 116 T, ZORNRIE, Vv <FH6 (Y
v~ FEEEDO 1], 5FITESFEE), LA
HERSE 1, RCT 10 (14)ix v v < 31
Bh)w, RCT icx3 MR BELE o1z,

2. #i% MR
#% MR <T@ RCT 10, FLEFBERLE 1
O 1T 7.

3. RCT izkx3s MR

RCT izk3 MR o5 %, 74#(70%) ix LME
RERE, BETH-IZ.

4. BEHEORE

BEFHORFEIZ, vV v<F31, LAERIL,
¥BREMES T, HLRFERLTHATH - 1.

5. RCT icx3 MR o UCT FrR

ELRE~REE LB L §i - %0 separation
B XU prolapse A LAz,
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A 50 years old asymptomatic man was examined for the routine check-up. The chordal rupture was
not observed on UCT, but it is suspected by the increased excursion of the AML (1), diastolic

fluttering of PML or the chordae (2, 3), paradoxical motion of PML or the chordae (2, 3), and double
image (4).

6. RCT izcx3 MR o UCG g
ELE~KE L RCT oEEMFTRLLT,

RECHEEZE D systolic flutter % £E - 7z B & 45
ELE~®O plunge,
bRz a3 —DSHFEMBR

%/\‘,5 — ) ﬁﬁg& k*ﬂfﬂ%,
FHA - R~ = —,

bhiz. iR ELZEREOIIER flutter %
£liz, FijIR D coarse diastolic flutter # @i

I FRETRE] 6 Flrh 4 FlIzFRD 7e.
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