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Summary

The echocardiographic study was performed in 13 cases with infective endocarditis including
one case with annular subvalvular left ventricular (LV) aneurysm. The echocardiographic findings
were compared with clinical as well as anatomical findings obtained by surgery or autopsy.

The valvular vegetations were visualized echocardiographically in 6 cases (46%); 2 cases in aortic
valve (AV), 2 in mitral valve (MV) and 2 in both valves.

In 3 out of 4 cases with AV vegetation, the abnormal echo was seen in the LV outflow tract.
Two out of these 3 cases indicated * flail aortic leaflet ”” with early closure of the MV, and immediate
aortic valve replacement was performed. Unfortunately, one died 4 weeks after operation.

The echocardiographic findings showed good correlation with anatomical findings in 4 cases with
valve replacement.

Out of 4 cases with MV vegetation, one developed the progressive growth with subsequent rup-
ture of the chordae tendinae to the anterior mitral leaflet, which paralleled to the clinical deteriora-
tion. In another one case, the echocardiographic size of vegetation in the MV reduced significantly
shortly after the episode of cerebral embolism.

In a case of annular subvalvular LV aneurysm possibly due to infective endocarditis, echo
free space was visualized in the interventricular septum, coinciding well with postmortem anatomical
findings.

It seemed to be reasonable to indicate surgical repair in cases with evident vegetation and con-
siderable destruction of AV, in which congestive heart failure inevitably develops and the prognosis
is poor.
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SO BB OREIC LSS, Z0IEH
Edmnwy. 46, e, ERc IE 2
&hiz 12 i B X 10 annular subvalvular left
ventricular aneurysm o 1 fic 2T, #BWEHL
IBARE TR & MEAT L, BRERRT R X OFH, FIMRAr
REHBRE Lo THiE+ 5.

FEb LU
Echo 3£/ Aloka # SSD110, SSD200, %
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Table 1. Clinical findings in 13 patients with infective endocarditis
C Underlying heart : Complication
ase Age Sex disease Organism ) — Treatment Result
Emboli CHF A-V block
1. K.K. 50 M MVPS Peptostrept. + — — Medical Surv.
2. S.S. 36 M MS+AR ? — + — AVR+MVR Surv.
3. KKK. 42 M AR S. viridans - — — Medical Surv.
4. A.S. 36 M MR+AR S. viridans + — — Medical Surv.
5. Y.S. 58 F AR S. viridans — + + AVR Surv.
6. G.K. 63 M MR S. epidermidis — — — Medical Surv.
7. T.T. 54 M MR S. aureus — — - Medical Surv.
8. K.I. 38 F AR GPC - — — Medical Surv.
9. T.H. 41 F PDA (after closure) S. viridans - + - MVR Surv.
10. K.M. 47 M MSi+AS (post MVR) Aspergillus + + — Medical Death
11. S.U. 38 M AR S. viridans — + - AVR Death
12. SSM. 71 M (Myeloma) Enterococcus - + — Medical Death
13. Y.M. 49 M (Tbc?) ? - — +

Medical

Death

MVPS =mitral valve prolapse syndrome; MS=nmitral stenosis; MR =mitral regurgitation; AS=

aortic stenosis; AR=aortic regurgitation; MVR =mitral valve replacement; AVR =aortic valve re-
S. viridans = Streptococcus viridans;

placement; Peptostrept.= Peptostreptococcus;

S. epidermidis=

Staphyrococcus epidermidis; S. aureus=Staphyrococcus aureus; GPC= gram positive coccus; Surv.=

survival; CHF =congestive heart failure
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Table 2. Correlation between echocardiographic findings and anatomical findings

Echocardiographic findings

Underlying . .

Case 4 Surgical or autopsy findings
heart disease Vegetation Others

1. K.K. MVPS(?) MV (AML) MYV vegetation, prolapse

early closure of MV

2. S.S. MS+AR AV (RCC, NCC)
MV (AML, PML) MVPS
3. K.K. AR (=)
4. A.S. MR+AR AV (RCC)
MV (AML)
5. Y.S. AR AV (RCC, NCC)
6. G.K. MR (-)
7. T.T. MR (=)
8. K.I. AR (-)
9. T.H. PDA MV (AML, PML) RCT-AML
(after closure)
10. K.M. MSi+AS (=)
(post MVR)
11. S.U. AR AV (RCC)
12. S.M. (Myeloma) (=)
13. Y.M. (Tbc?) (=)

LVoft abnormal echo

LVoft abnormal echo

LVoft abnormal echo
early closure of MV

free space in IVS(?)

AV vegetation (all cusps)
MV vegetaion (AML, PML)

destroyed AV
necrotic focus in IVS

destroyed AML, RCT-AML
MV vegetation (AML, PML)
Aspergillus in Ao, LVoft, & LV

destroyed AV (RCC)

AV vegetation (all cusps)

AV perforation

annular subvalvular LV aneurysm

MV =mitral valve; AML=anterior mitral leaflet; PML=posterior mitral leaflet; AV =aortic
valve; RCC=right coronary cusp; NCC=non coronary cusp; LV=left ventricle; RCT-AML=
rupture of chordae tendineae; LVoft=left ventricular outflow tract; IVS=interventricular septum

10 G s Btk T, FadEfl 3 Bl oo 1 Bl FIRRIC T
Aspergillus endocarditis LB L7z, ERE
Streptococcus viridans 755 il L | % Th-oTc. 1A
FTAEE 9 B, SRS 4 T, BZERE 30%
T -7z (Table 1).

# 2

(B AT R X OFHT, MR

Echocardiography (B4 F Echo) E, shaggy
echo, %J& echo, nonuniform thickening 3%
B bk, ¢ vegetation L LT HRETL 7.
Table 2 »Z & <, F vegetation HFER & iz
Lok 6 41(46%) T, KBIRF 2 Fl, EiEH 2
B, KENRF+EIEHR 2HThH -7 IE ITHE
+34ho Echo iR & L Tix, KBRS vegeta-
tion Db 3 4 fld 3 FliC ILIRYIAEF T RE

echo BHY, &bIT ZD5 L 2HTIIEERE
AR bhlc. E7-[@iEH vegetation 0
prolapse, {giEFraf15e (AML) o prolapse, AML
DRFWHE® 1 FIFoBwON. LT, Th
& Echo FiR L5 EIHY & B W I HIRFTR 25t +
5L, FidsnizEishic 7 g4 HlTEE
LTwiz (Table 2).

it 2 ® M-mode echo 3 Fig. 1 2R3+
L <, A, B, C okBlkFH echo ix, echo ¥
—LDFME BLEETRFELICLDTH B,
FEAEHIC 28 echo 34 b, INHEH]IC T KEIR
x4z Bk 3+ % 2%, right coronary cusp
(RCC) & noncoronary cusp (NCC) iz£&/g#>

shaggy echo 2% bh, & <ic RCCicz 0%k
DM oz, T cusp &b, HEEE R AKX
fbz4E> LBbhiz. D ofgig# echo T, 3L

— 767 —



FRH, P, HMR, @2

Fig. 1. M-mode echocardiograms in Case 2 (S.S., 36-y-o0, male; 1-9-1979).
Upper: Three aortic valve echograms, recorded from three different beam directions (A, B, O),
and the mitral valve echogram (D) indicate the presence of vegetations in all three aortic cusps and

two mitral leaflets.

Lower: M-mode scan echogram (E). There are abnormal echoes (arrows) in diastole in the left

ventricular outflow tract.

EHIC AML (CHEEE @ 30 v £ J& echo o Fiz
shaggy echo 238w b, PML iz $%J@ echo
PR BT AML o fp %38 o K F & PML
DL IERY I MS sk + 5 L bz
E o M-mode scan CiEMICHKHICRT = &
EETHEKEE echo 2338w bRz, [RIGEF O
AW (UCT) i Fig. 2 o4%fHin = &
&I D vegetation NHFEICTSH, KBRS
B BV IEF vegetation L Hbh B echo 2MaEM
IS RHIEICZEH L, M-mode scan o i
echo Nz NICHKT 52 LB bh o7 KR
FH X ORIIRT O BT 21T S h i, Echo

EFHERZE S ICKERF DT TO cusp &
fEiEsr o AML, PML |z vegetation 2375 H
Tc (Fig. 3). 2z o8)RFo B i, echo
B ORI —H L THAK LD H 5 2 L ab
2% (Fig. 4).

KRS vegetation 733 v, 2k KEIIR
FEHBIASIE R B L7 20Epo 9 5, JE 6 T
%, Fig. 5 103+ L <, KBRS vegetation
echo 2376, JEERINIC SR K 4% echo
3L, fEiESE echo Tk C A20EK o QRS
B R (I ) & v L <, g LIy B8 & o
L7, E£7<iEf) 11 < Fig. 6 o2 L <, K
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Fig. 2. Two dimensional echocardiograms and schematic illustrations in Case 2.
There are vegetations (arrows) in all aortic cusps and mitral leaflets. Aortic valve vegetations move
backward into the left ventricular outflow tract during diastole.

kR vegetation echo 7% RCC 1Zifi < 780 H 1,
JraEi e SRR S AL echo (BIHZHD), {gﬁu[;g‘jr.
FHIEAGE, B X O EEARAW O IS 55
To. WREG] & ISR KBRS B zluTL
TofE S, AEF] 5 TEKRBIRARFIZ & A L2 OffE
BLiwTRLY, &<ic RCC & NCC iz
{2 <, vegetation %A L (Fig. 7), RCC
DRI R RICHIER 538 vl i
# 11 obIRgrix RCC 2 vegetation 2335 L,
&5z RCC o—ifins Valsalva j2s & i L T
(Fig. 8), b 5 flail aortic leaflet DIRfEH
Bl Twk.

wic IE ZhErTL v Echo fR#IC X v ffiliE

B 247 Wi T2 2EG & . AER] 9 o PDA R v
Z kv Al IE 2 3E LcfiTiz, o M-
mode echo (Fig. 9) i, fimiTiEX A oL
CEHEERBORWDE, itk 270 (X B) T
AML iz shaggy echo 23H#, X C,D ok
K e & bic, IGHEIIC £J8 echo 2HELL,
friElc iz AML o E S238ifk L, ks
A RBY 27T 240 echo L7g b, Fp ve-
getation DIEH & AML R R EEb .
RAE4 7 A%, MVR 2317 & e s, {Higspo
Rz Echo Bii & —E L Twie. fEfF 1 T@,
Fig. 10 o= & < AML o shaggy echo 7% IE
FERER 2 H Atk (1977 4E 8  LA) B8E) ic e —2
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Fig. 3. Resected aortic valve and mitral valve in Case 2.
All leaflets have vegetations shown as dark lesions.
R=right coronary cusp; N=noncoronary cusp; L=left coronary cusp.

L, DR Lz, B oI iRIE D epi-
sode 23% D Fph2 B @ vegetation DHIEENE % 6
hre.
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£ =
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MLEEEFE AN Th - 72 0 FRIGICZ LA
PWRNEEL 2 5. 2ok 7, Echo fafs
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Fig. 4. X-ray picture of the aortic and mitral valves in Case 2, indicating calcifications,

identified as X-ray opaque lesions.
L=left coronary cusp of the aortic valve.

Fig.5. M-mode echocardiograms in Case 5 (Y.S., 58-y-o, female, 12-3, 1977).

The aortic valve echogram (A) shows a mass of shaggy echoes of vegetation. The abnormal echoes
are seen in the left ventricular outflow tract in diastole (B), suggesting ‘‘ flail aortic leaflet . The
mitral valve echogram (C) shows early closure of the mitral valve, and left ventricular volume over-

load is demonstrated in the left ventricular echogram (D).

LI Lo vegetation 7% AviE, Echo s T
A[fg & L, shaggy echo, nonuniform thickening
LhHTgTRb SN, FOMHIEHIRE LR 0
PR T B LS LTV 5. ML PREZ O
M-mode echo Top vegetation ORI 4
Roy &%13 69%, Wann 5% 34% Lifi~,
s DI T A6% T > T2 (Boe (B D PN
RICE T BRI, W5 e Bkl TE <

- THIp vegetation 2% Echo ik TRIE TE
7ol BHIRFICEOE Leplic % <, &6 <
F¢ vegetation DK F SITBIFRL TRIE TS/
slctBbivs.

HETEOAIER T B 1 59 vegetation DfFF5
AL, MERICR LS, RO TREIRE L &
hTkv®, Echo zpyic GEB &5 5 vegeta-
tion 4 Roy 592k % & EIEFR 22 il 12 4,
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Fig. 6. M-mode echocardiograms in Case 11 (S. U., 38-y-o, male, 6-29, 1978).
Upper: The aortic valve echogram (A) shows a mass of shaggy echoes of vegetations. The mitral
valve echogram (B) shows early closure of the mitral valve. Left ventricular volume overload is dem-

onstrated in the left ventricular echogram (C).

Lower: M-mode scan echogram (D).

There are abnormal echoes in diastole in the left ventricular outflow tract (arrows), indicating ** flail

aortic leaflet .

RERSR 7 B, #ige 3l L@ shTna. Fox
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B, FREBRENZEGE O IEEYE X MATEREIC X
VIREEN D RETH BH5GBBID - Fhre o T
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PE DUEE R A AN, 1 GiEF] 11) 12 35E 25
HELLIET L .

KRR vegetation @ & % #i T LRI £ SR
B B echo 23380 & 4v7z 3 4] (ER] 2, 5, 11)
Tlx, % echo 8 flail aortic leaflet 12 k 3 %,
DD, KENRS vegetation o prolapse 12X % 1
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Fig. 7. Resected aortic valve in Case 5.
All cusps are destroyed with the vegetations, indi-
cating ¢ flail aortic leaflet ”.

TR = & X v, flail aortic leaflet o
IREEAS TARS MO8 T X Y TR & 7.
Jicfi 2 <& UCT 1z ¢ flail aortic leaflet & fili
L.

IE iRk » Echo R TREMIBH & 1715
7z 2 fEf Tlx IR vegetation DFEF BH B W M/
DT BHREICRS R, ER9 02 &<, HiER
vegetation ORI & HIEFRETR OIEFRBIR OHETT
R BB L 7B AR 7S 23 <, BEBRTR V.
2 O TIiEgp vegetation MRt s, NE
GO 2 TR H 72 v Echo 22yiciBli s h
Tl e Wisw, FRRAYIC inactive 7 [Rp)
DFp vegetation 2% active 7> echo & Z8{k3
bBME I BOPRNHER Ao Ll in-
active 72 RJE &7 o T b Jp vegetation @ K& &
Wb <, M oL 2 b baEl, B
AEOHB HENB L HiChdend HBELD
529, JEf 1 T, Fp vegetation Offi/ME, R
#Hio cerebral embolism o episode 2 &
+2% L, vegetation O—NKIEEL /e b D LB X

Fig. 8. Resected aortic valve in Case 11.
Right coronary cusp is destroyed with the vegeta-
tions, indicating ‘ flail aortic leaflet ™.

b5 Z0k Hkflia% HiEEn? Tna2,
embolism O FHNCEI L Tix Gilvert & Ofic
HBL2IC®, i vegetation OYERM b CIHE
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Mg A atE T v, Hialo Echo MAIC LA
nbBF, Ft vegetation HEEEH XA Y, HHRIC
<, LV, LV outflow tract, aorta (= Aspergillus
DEMAFIE L, KBk TE NCC I 20—
PEFE LT 3 o &4, Echo 221 false
negative T - 72| T %. Fungal endocarditis
o Echo 2zt ol i3 7 <, Gottlieb
520 ¢ Candida endocarditis 123517 21T
5B FLEE G, Aspergillus 12 X % vegetation
» Echo 2Ef[RlE 334 D% % R Y Tl 237
&, Jitf] 10 o> false negative o JEI[K X4 DI
FAELE s 5.

Annular subvalvular LV aneurysm (%, %o

SRR SERIE L Wb Tw 325, BRI L,
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Fig. 9. The evolution of the vegetation echoes of the mitral valve in Case 9.
(A): The mitral valve echogram before Porstman’s procedure is free of vegetation echoes.
(Aug. 26, ’76)
(B): The mitral valve echogram after Porstman’s procedure shows shaggy echoes of vegetation
on the anterior mitral leaflet. (Dec. 1, ’76)
(C) & (D): The progressive growth of the vegetation is shown and sharply peaked E-point, and
irregular coarse vibrations of the anterior mitral leaflet indicate ruptured chordae tendinae. (Jan.
27, ’77 & Mar. 15, ’77)
37, fERE, HNEPEOPIES, SEREIIRMLR 23] & B A0 PEO echo free space /% aneurysmal
POER Z W Lt FIREMES & 51919 JiEf] 13 cavity #RT L Ex bh BRIE L, A% FiED
BEHED Y =2, ERiEOMANH % 25, aneu- Echo iR 0)’(& RSN B
rysm OIFELAEAGFT R 51X FE5E o Es S T x O T, S vegetation DBMTICHE 5
T, BKRFTREADLETEZS L, ML BN R B e r o 7‘:73‘3, vegetation echo L [}
RiZEkdboLBbh, *OKREBGGRICEBE Sha izt false positive o237 25 F 4
TENBIEGITH 5. £ Z Do Echo fhffic b, & <IZ myxomatous ZEVEY,  fEiE TR
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7-7-77 8-28-78 9-29-78 10-13-78 1-9-79

1 (K. K., 50-y-o0, male).
The progressive growth of the vegetation on the anterior mitral leaflet is indicated until 10-13-
78, followed by marked reduction in the vegetation echo on 1-9-79 shortly after an episode of cere-

bral embolism.

Fig. 11. M-mode echocardiogram in Case 13.
Echo free space is indicated in the interventricular septum in systole.
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Fig. 12. Autopsy specimen in Case 13.

ANTERIOR

There is an aneurysmal cavity (white arrows) in the interventricular septum, indicating a feature

of an annular subvalvular left ventricular aneurysm.
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BRARBINRIESLNT 21T S 4, Wfl e b iffTH)
FEDUGEEN A BT, 1 il EYE 2SI LE T
L7c. Echo ZERypT fid Sl & iz 4 4] T fig)
SEWIFTR & —3 L7, fEIEF vegetation A3 [

= —[REARICFE & v 7z 4 ) 2 () V3 Bk s
&, 140k PDA BI85 #1C i vegetation
DOHHL, B X ORIE TR EREIZ A Echo i
S, EEIRPTR & —F L, fho 14T cere-
bral embolism o> episode 7%z Echo iz T vege-
tation o size JH/DNEERH S A7z,

IE i2J{K+ % L Eph % annular subvalvular
LV aneurysm o T ix, Echo L ZEdufgic
echo free space 253754, fEEFTR A5, free
space |3 aneurysm (Z—%3 3% L b7,

KRS vegetation A3% 0 Tl A48 &
NBEAITE, LAY T, THRITR
ThY, RACHEWRMNPLELE DR S.
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