Journal of Cardiography 10: 1047-1059, 1980

BRHELABRROBE KA  Comparison of M-mode
R:M=—-rilxza—-s and two-dimensional
=t ~ N e . . .

B (0L DBt J 5 O et echocardiography in in-

fective endocarditis

it #E] Kenji NAKAMURA
gk b Shin SUZUKI
N Ryuko MATSUDA
BR T Gengi SATOMI
bR R Makoto NAKAZAWA
By XF Fumiko ADACHI
WTHE B Mizuka KONDO
BE R Atsuyoshi TAKAO
JRIRBL-EBR Koshichiro  HIROSAWA

Summary

Thirty patients with the clinical syndrome of infective endocarditis were examined by M-mode
and two-dimensional echocardiography. There was a high incidence of preexisting cardiac abnormali-
ties in patients who developed infective endocarditis. Eighteen patients (609,) had congenital heart
disease and 2 patients (6.7%,) had rheumatic heart disease. Vegetations were present on 21 valves
(10 aortic, 7 mitral, 3 tricuspid, and 1 pulmonary) at surgery or autopsy. Two-dimensional echocar-
diography was more useful in detecting and estimating the size and shape of the vegetations than
that of M-mode echocardiography.

But both M-mode and two-dimensional echocardiography failed to identify vegetations in 2 pa-
tients who were masked by rheumatic aortic and mitral stenoses. And in some patients two-dimen-
sional echocardiography detected a ruptured mycotic ancurysm of the sinus of Valsalva and ring
abscess that could not be adequately identified on M-mode echocardiography.

Cardiac catheterization was performed in 28 patients and it disclosed mycotic aneurysm of the
aortic wall in 3 and it provided anatomic definition of a left to right shunt ssociated with aruptured

mycotic aneucysm in another 3 without catheterization-induced embolization and hemodynamic de-
terioration.
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b5
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BTV 547,

Slalk e id, dil 2 4N BRI TE & Bl
shz30f0o M £—F .z a2—® (M-mode
echocardiography LA F MME LR%) & ppdipe
BE R OHEEFE (two-dimensional echocardio-
graphy LUF TDE Lfg) &L, 1E oFR
% MME g TDE ik ok, BERFE
EFH, HIROMINFT RO ZIT-72DT, %
DRERERET 5.

fEfI & Hik
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Table 1. M-mode echocardiographic charac-
teristics of cardiac valve lesions re-
sulting from infective endocarditis

1) Valve vegetations
Irregular (shaggy, fuzzy) thickening of valve echoes.

2) Perforated valve cusp
Fine diastolic fluttering of the cusps.

3) Ruptured chordae tendinecae
Atrioventricular valve echoes in the atrium in systole
and coarse, crratic diastolic opening movements
with fluttering.

4) Flail valve
Prolapse of the cusp into the ventricular outflow
tract in diastole.

RN TE 2 flicie shic.

R & h o R R, Aloka il Echo-
cardiograph SSD-110S Ji¥ME-F+ 7 & —HY,
SCAN SSH-11A #Alv, #4ohic TDE 3
8§ mm 7 ¢ L, video recorder (i L, ik
Wiz R ua K 74040, Fhkid video FAE
% 35mm 7o A& L. MME i
Honeywell §§ fiberoptic chart recorder |Z72%
L7=.

MME ik % IE oz Table 1 (25735
REbLic, fo, M 28% ORI,
iz, flail valve &b TIF- 7247,

TDE iz, /6 OICUMERIC A5+ 58
HEHEAEEL LT, TOAKE & Small (3 mm
LLF), Moderate (3~5mm), Large (5mm L4
E) &L, wikiz Sessile, Peduncular & 53 L
780, Po R TR, Oous S, S &
AL, R, A e v B 1T,
Tt 2T B G D HERE % 1T - 721, Mycotic aneu-
rysm OB IE, KEHIRIGE, KBRS, EZiE
HiBg oo Foiih, SElihibrin % & ik L, AkoED
EVEHLTYS 4 L L. %7t mycotic
aneurysm REZBIO—FHOLER TE, KifX V4
frk & AF % contrast TDE #3g&k L, nega-
tive jet #FEEE L.
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(111) 34, KWAR=RF¢ 34, PDA 24, ¥4id
frefiiE (MVP) 6 {5, discrete subaortic stenosis,
TIF £ 141Th -1, HIE O MmN 14
¢, single lesion 8 {#(50%), two lesions 4
{7l (40%), three lesions 2 ] (50%) IZ& Ghic
A, LT LSRRI o2 LB RltEg L
BHH Liehoto. 85, [RIE & h /oI ORI
ix, Streptococcus viridans 8 f5], beta-hemolytic
Streptococcus 3 §l], Staphylococcus aureus 2 {5,
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R L L RHEECKL D REBIRET -
o IR & LIdEfix, single lesion 1 47,
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b otz ABEREOEILIEIN IE 6 fl2ps0
REERBMEFLTIA, 2055 2HIHE
YA, MOR, FRAICKIELEL, FNLRET
xhi-. thiEW IE <k, 24 fjo 5 5 18 FHls
REeERFLTV
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30 Mo 5 b 24 fFlicEHy, WL EfTL, IE
k39, MBOREEBELL. EHT21 »
Bt CKWARS 10, fEEH 7, =kF 3, HBRS
1), #BIL6 »Br (KBRS 6), MRAEHIR 2 »Br
(Es 2), I, MGo—imEn (fail valve) 3
# BT (KIWRIE 2, BhGhARSe 1), mycotic aneu-
rysm 8 » Bf CKIbREE 3, ZL =8¢ 2, Valsalva
if 3), ring abscess 1 » 7 (fiEFrER) 387,

Table 2. Location of infective lesions and preexistent abnormalities

No. Unknown RHD CHD

Single lesion

Aortic 7 @3) 1 1 5 (VSD (1), VSD (I1I), MVP, DSS, T/F)
Mitral 7(3) 2 0 5 (MVP)

Tricuspid 1 0 0 1 (VSD (IID))

M. aneurysm 1 1 0 0

Two lesions

Aortic & mitral + 1 2 (Bi-AV, VSD (III))
Aortic & pulmonary 2 0 0 2 (VSD (1), PDA)
Aortic & M. aneyrysm 4 2 0 2 (Bi-AV, PDA)
Three lesions

Aortic, mitral & M. aneurysm 1 1 0 0

Aortic, mitral & ring abscess 1 1 0 0

Aortic, tricuspid & m. aneurysm 2 1 0 1 (Bi-AV)
Total 30 10 2 18

MVP =mitral valve prolapsing; DSS =discrete subaortic stenosis; Bi-AV =bicuspid aortic valve;

M. aneurysm=mycotic aneurysm.
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Fig. 1. Long-axis, two-dimensional echocardiograms of the mitral valve showing a small

and sessile vegetation (arrow).
In the M-mode echocardiogram scanned from the mitral valve to the aorta, a small vegetation

is present as multiple linear echoes in systole (arrow).
S=systole; D=diastole; Ao=aorta; LA=left atrium; LV=left ventricle; V=vegetation.
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Fig. 2. Two-dimensional and M-mode echocardiograms showing vegetation.

A vegetative mass attached to the pulmonary valve can be seen below the posterior pulmonary
valve leaflet in diastole. In the M-mode echocardiogram multiple linear echoes can be seen below
the pulmonary valve in diastole (arrow).

RVO-=right ventricular outflow tract; P=pulmonary valve; Veg=vegetation.
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Fig.3. M-mode echocardiogram scanned from the right atrium to the aorta.

Abnormal mass echoes can be seen in the right atrium which is continuous with the non-coronary
cusp (arrow).

Ao=aorta; LA=left atrium; TV =tricuspid valve; RA=right atrium.
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M E— kDT I-BHEERBTRFBREOLE
ABEFROENFEREOAICL Y, =a—o
FEREbOTESI {Thh, ®EOFIHBOL
IR, K& &t RESrReAEN2HGAL, con-
trast FEPFHIC X 5 Valsalva jRGHIRMITEZ 0 i i
ZWIRAIETH - 12,

Ir, MU (T 288D 53 5, 3 » i (i
Ir 2, WighRRIE 1) oKk, M €— Fbhza—
Hikcixaon sh, BEFROUER RS 2R
Ehic. bk MR OSBRI (0
) et + 5% 3 mm g oEK T, BEKRL
Wil RGBTz a—feMB Lo B & T 5
L, Rk LogEza—L LTEFEshi
(Fig. 1). JighiRS I35+ 5% S mm jijg o

Fig. 4. Short axis, two-dimensional echocardiograms of the aortic valve showing a dilatated
sinus of Valsalva of the non-coronary cusp and a nipple like aneurysm at its top (arrow) and negative
jet, originated from the top of the aneurysm, can be seen in the right atrium during diastole by pe-

ripheral injection of contrast medium.

RA =right atrium; LA=left atrium; TV=tricuspid valve.
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DiRAEsEp <k, ABRCEEEEDE LS
o mass T -4 bh, KEIRPER ERR
BIIRR) &uigitkaA LT (Fig. 3). BEHK
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ROBARR A A B, % ORIMTIIHMBILI A5
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negative jet &L, FIK Lo THER L
(Fig. 4). 7= KDhIREE, ZEEFHIE O LI
F7E+ % mycotic aneurysm 9, AR LT
FRIEIC X > TRBITRETH - 7o (Fig. 5). fiH
g ring abscess 3, M =— K= a—[H
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Fig. 5. Long axis, two-dimensional echocardio-
gram of the aorta and left ventricle.

A mycotic aneurysm (NMA) can be seen in the pos-
terior wall of the aorta.

Ao=aorta; LA=left atrium; LV=left ventricle;
AML =anterior mitral leaflet.

TRYAE IR DB HBTR

T & BT L 7o at, AR BB s X 522
=, Sk T, MERZELT ORGBEIC
& l5cm ORBORFEMERYD, FH CHREAL
ni- (Fig. 6).

HRAREFH, WRAROEE

FHF, FRCTHR SN L ADMBORN
HRATS L BT R % & AL B iz %t ke L, false
positive, false negative iZ>vT R#H & Iz 7.
723 mycotic aneurysm OOEH T, OMEE
Lokt biTo .

L K8 K3 (Fig.7)

FlF, FBRTIIER 64, gk 104, ZIL S
#l, Flail valve 2 fpmER & hicn, BEER
FHICE 5 5% 0 Z¥rid, false negative 1 4,
false positive 2 | Gd - 7z. False negative o
SR, WERAICY v~ FHERKIARRIRAERE &
BLTwiolew, EESHE bbbl
£z oh5. False positive @ 2 iz, £451KG)
WRFeD BIBIT ot FHFR TR, zhd
DIRIFRIECL > TIREL, MMBEHATH-
7o (Fig.8). %7 K@ilRF—RIrix 4 IR S h
eh, EhERERLFEILEAL TV, 8
FERECHMZH S hobI» 1 fth-
7-.

2. % | # Fig.9)

FWNFCIRIER 104, EE7H, REWR24H
AR &7, BFERELIC X 358EEK 0 false
negative ff]iz, EFRBBEOMLIHET R
5mm i OHEE T, KRR & Rk ICHERRA
r-TRshizbobExONS. BEKED
AL, 2PIFHIC TR Sh. T3
FREEL-D, BELEZI-BERT2—-% M
E—Fbxa—EoiRFgrs o kicky, IE
Ik MM L R RER B R OEN T RTRET
bote.

3. =RFr&LHmBRAS (Fig. 10)

=R, BRSO AL,  flail valve
i, HEFEREEICE » THXTHIRTRZE AT
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Fig. 6. Long axis, two-dimensional echocardiograms of the aorta and left ventricle show-
ing a round and homogenous abnormal mass in the mitral ring (arrow), but in the M-mode echo-
cardihgram abnormal echoes can not be detected.

A mitral ring abscess was confirmed at surgery.

LA =left atrium; VL =left ventricle; Ao=aorta; AN L =anterior mitral leaflet.
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Aortic Valve

M-mode &
Two-D Echo. Surgery

Negativeg % Negative
\
PerforoﬁonE \ %Perforoﬁon
A A
/

Vegetation |-,/ ‘,‘%Vegetoﬁon

Flail valve E %Fhil valve

Fig. 7. Comparison of echocardiographic and
surgical findings in infective endocarditis (aortic
valve).

Thole.

4, Mycotic aneurysm, ring abscess

Fig. 10 o = & <, mycotic aneurysm it K}
ke 3 ), ZEEHHBEO.LZEEE2 ), Valsalva iR
3 BINFHHIC T fEER Shicat, KEHREED my-
cotic aneurysm {3 KBHIRER © LRI EL,
EEFHEKOEED mycotic aneurysm {3, #
FHEREHE T DK T H 7. Valsalva
i@ mycotic aneurysm D 7% ¢, EFIRTIIRIA
— GFE~DOHRGX, Kig contrast FEOHAIC
L VBMTTHETCH > 12h, ZRFPTOEBHAR
~ZEH, BRLPEZEHRETH >/ {HiF
% F D ring abscess i, HBHEBRELEOL
W CR2HPIETH - 7.

EEOXEE, BREBRERFICDOWT

BEROCEEEBREIC X > THohi TED
v, RR, AOBRIHET oEBKOKRE S L
Re#eE L (Table 3). EmfICfIT 558%
NDREE, BIRTFH, FRPTR L —F L,
RS T BEZIPRNE KBS R
DNRb T, L ICKEIRFICEE 2 FH T B

IR LPIRR OB FHBTR

#Cix, SRR O T A ER LWL
KOIREE & D RN RET bo7. HEEOKE
X, IR L RYEE L offlicid, L IHEBRER
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DA —FIEMEER

EWM IE 4 PlXBLH T —FADHE, THE
# IE wa£pmor 7 —7 v, fEEY (KB
WRERE) 21T L., HEERT oMEREN T
—FANEB LI L0225 (KBRS 1, {48
f 1), KOHIRBED mycotic aneurysm % #E % 7=
SEGIN 3 Bl - 12 ds, # 7 —F MRE R DRIE,
DAL KE i3 38 22 h - 7=. Mycotic aneu-
rysm {2 ) B/ - BEROBETICE, O 7 —
7, MEEERERTH o7 Bl U IchilBREE
B 184w 5, PDA, VSD (III) o@2kiicit
DAT =7 N, MEEERLETH T KER
ZRFRRIARER 21T > T O 2 OBMIZEL 2

27,

% ES

4ED 30H0 IE 2k 5 WEE Bl T 5L,
1) REHARSIRE ($E% 10, ZEFL L REER 7) 23R
FRE GEKT7, MEHR2) 2351 LOVT
BY, 2) KRS EBEFOEEIKRELET
% 6 flix, LEIKHIRFEI L, 3) mycotic
aneurysm 8 {5 b 7 5 KBRS D FHE &
2Tv52¢, 4) FLROKRE (ZRH, MBHIR
fpoEYE, flail valve) 33T VSD § L<ik
Valsalva AR @ L TE-AEREAL
Twsz L, 5) MBRRABICE -BEKEREB, KX
BIIR—deFr, MiBSpieRisiE, discrete subaortic
stenosis 7 & ERELRFEE 60% HFLTHY,
Yy o= FHELEENREDD ThRVHERBA LR
. —EOHE TR, EFEFCEESHHETS
REFARIMLT &2 vbh 32349, RIBRER
DRRLVIEFEEBLTH, ERECEER
K » T /2. Mycotic aneurysm D4 FFER
i, IEBED10% LUFEZEXGRTYV B2, /b
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Fig.8. Long and short axis, two-dimensional echocardiograms of the aortic valve show-
ing an abnormal mass attached to the right coronary cusp (arrow), whereas in the M-mode echo-
cardiograms multiple shaggy echoes can be seen in diastole.

Perforations of the aortic cusps were confirmed at surgery.

LV =left ventricle; LA=left atrium; Ao=aorta; LV=left ventricle.

& % JEREZY mycotic aneurysm B h T4
witw, SR L o EE VDTV LS
EhTwvs!l, BETIEWAICL>T, KHHIREE,
Valsalva ji, { @EEEICHHT 63, KOREED
mycotic aneurysm OFETAEHFEHEORE L
B L THETH Y, Valsalvaif, LEEOLO
i, BRI X - TE - AEBIUK, LIRS R &
EOESB T, AR, SRHOTERRO FE

bEZTEMICZEH Shi2Thidebisv. Lk
o e, IE ORI ECH, Aot
BT BIH T T <, BFEWIR, mycotic aneu-
rysm, ring abscess 7 ¥ S EAFTRRDH D, HIEE
RBOFIRE O ORE> THHLHMERT S
fod, BEERETE Z 2 COBIMRES TR T
SLENDB.
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Mitral Valve

M-mode &

Two-D Echo. Surgery

E Negative
\,
\\
\E Vegetation
—2

E Torn chordae

Fig. 9. Comparison of echocardiographic and
surgical findings in infective endocarditis (mi-
tral valve).

Negative

Vegetation

Torn chordoe

[ v (o] =13

Pulmonary & Tricuspid Valve

M-mode &
Two-D Echo.

Vegetation E Vegetation

Flail valve l Flail valve
T

Surgery

Mycotic Aneurysm

M-mode
Surgery Angio. Two-D Echo.
Aortic wall 3 3 1
Subaortic 2 0 1
S. of Valsalva 3 3 2
Ring Abscess 1 0 1

Fig. 10. Comparison of echocardiographic and
surgical findings in infective endocarditis (pul-
monary and tricuspid valves).

1. BEEMEOPRROBERFRICONT

M E— Pz a—Fkic k 25%, flail valve,
MENTR, RO AN E (RBKE
N, O CRBFEROEBMFERECE > T, %
DREE, IR, FEHA HRNHELE TR

FRYLAE L PIBER OB IR

Table 3. The relation of embolic events and the
size and shape of vegetations

Size Shape
+1 42 43 Sessile Pedunculated

Aortic

Emboli (+) 0 2 1 2 1

Emboli (=) 2 4 1 5 2
Mitral

Emboli(+) 1 1 O 1 1

Emboli (=) 2 2 1 3 2
Pulmonary & tricuspid

Emboli(+) 1 0 0 0 1

Emboli(-=) 1 2 0 3 0

+1: mild; +2: moderate; +3: large

Ehakon@Ebaohs?. Reofificn
5L, BEROBBEREOHHICL Y, =
R, GRS 2 & 0 BLFROIFEIRHLORRE,
IEREIBICAE T B/ S %k, (08 fe il R
LB 2 EEOMRR B &h,
—ifi> mycotic aneurysm, ring abscess 7p ¥ 9
PHFREL o TE .

LA L false negative 2 fliZ 34§ HiEEE
By v FEORREEF LTI, Eh
b OBBPERICL VIERFREBREhILELS
h3. %o false positive i3 2 ¢, M
hDFRVREL U 7o KIIIRFICEEFL & > TV TedE
Pltchs ofhORFEERKRLT, MME ©
PRI £ Hi D shaggy == —%3», TDE
Tk FrR D R L E X, L Bish
7z. Mycotic aneurysm DEHEFT R OHI%L X &
b Thigv. & ICKBIIREEICRET 58 &1
RREEE KT O ZHT LA EICEE L <, RIDARILH
DRhE, ik EASCE&L, OOEER,
FHFTR L OX KL ETH S, Valsalva jfJic R
# 3 mycotic aneurysm (i, Valsalva jRo&
fifi, SHWrm{ROLE, REMLHOME, »5
Vit contrast TDE o} k v E-E#KOHE
RRLAETH 205, ARBAR~ELEHRS S
EFI T, TOFEICLRANLZONS.

— 1057 —



s, SR, R, 13

Ring abscess X A0, L D bITK
BRFrEEICE < A b h, BEBERESIC X 2 2H
BELOTELVESATY 3. ORI
AW o R GERD 2, il Sl Wink
LB L, OGRS Y, MNIfRk, (i
FRELOMRERET S LICL Y, MBRE
WoREKIE, M fHaE T 25% & 0Bz T]
ELEXORSB.

RI—FEG ISR IC BT RERE L BITL, BE
FEDORIEL L LICHERKDHR EATHEN D
5. fhx ik 4 PIoFEFICoVT, K IE 2
HIREN 1E % TRIEHOICETHRE 2T L
2, Lo RE &, HRICEELER DR
Motz

2. HF=FN, LOEERICDONOT

ABE O I X I oA, K
& &, iRoHEE, M E— FLxa—Hikicx Y,
EZNRRME O LR 2 on+MiE e RIS 2 5
BIszlick-T, LHF—F0, mEERLR
LCFNiclArb M b b B EELONS. L
ML, RS, IE k3 EREDLHT
BigETH Y, & KAEHAIE O KIIIREE DHEIR,
Valsalva jF@iRfE, mycotic aneurysm =k 3
E-AuEkoRs, MEfETHoEREREBLT
B LR, ARTFHERED S ATEbH TEHE
Thb5H. Welton So#ikic 3L, EHH IE
BSplcion 7 —7 o, IEGEEETL, 640
ring abscess & 3 fflo> Valsalva jRTHARARES
(mycotic) #RBEL, LohTF—TF ANIOBNTIZ 8
#]#% underdiagnosis, 6 {555 overdiagnosis T
ofcicd, BIEL LFRHNICHEIT T <& Tho L
BRTBBW, iy VERKEEEEATS
contrast 5 CMENTIE BIEE I & 5 = R Fr i TEEE
DEEH], mycotic aneurysm REZIC L Bk - A8
I OHRE L —IBOMER TRHFTRETH 52, LTFL
LEFlICHR R R EGS ZLNTELVEY, D
MEEELLELEELLRS.

Ba I BEERERICTHEEO FEL BREL,
KERFICHEKEFTIEFATRY TF—F LO%

Sk KMIRS LI & o, KBIRERIC X > TE
EREEHLT 2.

s % false negative & L7z 2§, KEhAREED
mycotic aneurysm OFEH| Tk, #F—F AR
SEIRAL 25T LS, iz b b 7 — 7 ARES
DREIE XA S d ol

® #

BREEA IS RO PIBR R & B & vz 30 FEH
» M E—FLza—H, #FkOENBRICo
VTR

ARSI E B 15000 £ <, 184
(60%) MERMLHL, 246.7%) 2y v =7
DEBERF LT Fil, HRiCEY, 2155
DIIFTT 2B ERER L s, ZoEHEOK
&, IR, (FASEBALONEE I, TR O T
FBREREDLODTHEATO . BEERELIC
X AR 2B TH o 72N, Fh SIRTERES
Yy FHo FRBRBEFLT . 2k
Valsalva i o {4 BhIRH, ring abscess D 2iic
i, BB OB N RE X i s nicFRch o .

DD 7 — 7 V2 28 i $fT L. k)
FREE DB EBhIRA, Valsalva iRIIRARERIC &
Bk - AERIBILE BER LA, T oOMBREE,
DARLOAOHERXE L h o Te.
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