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Summary

The usefulness of transesophageal Doppler echocardiography (TEE) was assessed in patients with
various cardiovascular diseases including 15 patients with dissecting aortic aneurysm (DAA), two with
thoracic aneurysm, 16 with ischemic heart disease and 14 with acquired valvular diseases.

In dissecting aortic aneurysms, TEE provided clear images of the intimal flaps even in the aortic
arch and descending aorta in which clear images could not be obtained by conventional external Doppler
echocardiography. The entry site was detected in 11 of the 15 (73%) cases using TEE, but in only
three of the 15 cases using conventional Doppler technique. In two cases of true aortic aneurysms,
TEE provided clear images of the aneurysm in the descending thoracic aorta, which was discriminated
precisely from DAA.

In valvular disease, all four valves (aortic, pulmonary and atrio-ventricular valves) were easily
observed without disturbance by any other tissues using a transesophageal approach. In addition, valve
aneurysms in the posterior mitral leaflets were detected using TEE in two cases. In two cases of mitral
stenosis, a thrombus was observed in the left atrial appendage. These findings were confirmed during
surgery, but could not be obtained by the conventional external studies.

In 16 cases, TEE was performed during aorto-coronary bypass surgery under general anesthesia.
In two of these cases, left ventricular assist devices were applied after surgery. In these cases, where
conventional Doppler echocardiography was not applicable, cardiac function could be monitored by
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TEE.

Thus, TEE is useful not only in evaluating morphological. function in the cardiovascular system
but also in monitoring cardiac hemodynamics during and after heart surgery.

Key words
Transesophageal echocardiography

Doppler echocardiography

& C &Iz

TRRIE Ny 77 —@E WKW /8 & (transesopha-
geal Doppler echocardiography: TEE) #f&~
OLMFRBICERAL, ZoEK EOFRAME K
L7z,
FRIRBEIRIC B 2 BE R BH R, KT
Bk, Ky 75— #5—Fy7Xo—%Ekio
ERbick Y, FHBEY, 2oV 7L &AL 1D
figids TOKME O RE, EBhkRE, MEcET 5
e OERLEES 2720, 4 CRIFEEMLHTF
e LT, BRERAIRARERLR->TVS

L»HL, BERRL FS v RrTFTa—H— Lo
ChHorHMGEODIc, LIZLIZEHEEICSLE
ARIR R EEAZEGBEHA B R W L2 H
5. fhiERIC X 5 TFHELR L, #ALEGKE
Brebicit, FFraFa—F—% BHEEIC
DUTHLELSE2LEN LS. 20X 5 REA
b, E, FRMERICB W TBESRERNES
EVRERE SR TR Y, BREBERCEVTE, O
i, KBIRICHEEST 2REPO DT 7 r —F 25
BahTwa. filziX, 1976 48, Frazin, Talano
Bkt M &= FEIZo>WTEKRT e —F 05N
BRE LY, 198041z 42 3 L, Hisanaga %
Hanrath 512 X9, +7 # —B=KkEBRAHL
T a—EEE AV, DFEPRKIBE S FIEE 2
Wi~ DA RRE S h T 32,

Bx 3 4E, —RTHE, Fv 77— mifEE
B XU 5— Ky 75 —#Ee % B L 72t
FERAV, ZOBKREOHFRELRITL .

MR EFE
SR AREEERBINRAE (DAA) 15 4, HaEsKEh

Table 1. Diagnoses and number of patients

Diagnoses Patients (No.)
Aortic dissection 15
Thoracic aortic aneurysm 2
Ischemic heart disease 16
Valvular heart diseases (acquired) 14

IRAE 2 6, FRIEERAE 1441, B XORMMELESE
16 flc& % (Table1).
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BRBEFy 75— 0OBEKREMTF 3 lateral
sector scan type » UST-5220-5 (5 MHz) &,
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(5MHz) 2l L7z. BEEFy 77 —WBEE
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vA FH A5, y—=pra—F—, VIR ¥y
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Table 2. Patients having dissecting aortic aneurysms, by sex, age and type

No Name Sex Age Type Stage Ang XCT Op
1 S.S. M 80 I Acute - - -
2 Y. K. F 66 I Acute + - +
3 T. O. M 52 I Acute + - +
4 K. T. M 37 I Acute + + +
5 H. M. F 50 I Acute + -
6 Y. T. M 64 1 Acute - - +
7 S.Y. F 76 I Chronic + - -
8 R.Y. M 59 I Chronic + - +
9 S. A. M 58 I Chronic + — -

10 LK. M 64 I Chronic + + -

1 K. T. M 80 III Acute + + +

12 K. M. M 73 III Acute + + +

13 A Y. F 76 111 Acute + + -

14 G.H. M 59 111 Chronic + - -

15 H.L M 70 III Chronic - + -

M=male; F=female; Type=according to DeBakey’s classification; Ang=angiography; XCT=X-ray com-
puted tomography; Op=operation; + =examination or operation was performed; — =examination nor opera-
tion was performed; Acute=examination and/or operation were performed within 24 hours after onset of
symptoms; Chronic=examination and/or operation were performed more than one month after onset of

symptoms.

5) TIREZRRY, ZRRORAT &% L O
AL, Zo0ERFETOREEL{T- 1.
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1. REHEXBIRE

fRlEtE R BhRAE (DAA) 15 fEfich, 12 fijic K8)
WRiER, 6 flic X-ray CT, 7 flics BlFHiE i
Tl MBEEMKRBIIRE D 15 Fith, 9 FIASTEEEH
24 BRI O SR, 6 HINSFER 1 » AU
BHERER TdH - 7o BEEEKBIIRE ORISR
Tix, 104145 DeBakey 438 I %1, 5478 I11
EICH -7z (Table 2).

TEE HifTOREHIc> VT, EITRBIER, Kk
BIARS, METITRBIIRS X O LERREERABINR »
AR, BXUOIS5—Fy 75 —EEE
BH P TE, KBIMREES X CHIBENIE O RE
MBREETH - 7= (Fig. 1).

12 > RBHARE & 1 T E A L5 T,

ES

TEE X v Bon-4lENEORRB XU en-
try DACERX, KBIRERFTR & —E L (Table
3).

Fy 77 —ick v Hig, lszhzhopig
D MFRIT A BEEATEEC, entry, re-entry ERo 3
BEOWMA, FWHMLHE S RHFIETH - 7. HE
WNTIiX, FEETHEOKE 2MITAED bhic
2, BEENTIX entry X re-entry o JEI% W
TiX, MFE—RICHWEZTH - 7= (Fig. 2).

BRED entry I ATFO 250 FA»S FEL
e. bbb, © KEAEORER, @ v 57—
Fy 77 —Ef BB Sh 5 HE» b HBIERN~
B 5 Mgk o (Fig. 3).

Entry 2/h&WHE1E, @ OXBERS BEES
T, @ WMt O ABHEESh, K&V
B, KBk L ESELKEOTS PREE S hik.

TEE %{ER L, 1545 124z entry Ofii@
PREITE . 15 B 12 flic KBIIRGE R & HE1T
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[BR 1ntimal flap @

Fig. 1. Patched transesophageal echocardiographic (TEE) images and sketch of the entire
aorta in a patient with a DeBakey type I dissecting aortic aneurysm.

Small arrows indicate an intimal flap.
True (T)=true lumen; False (F)=false lumen; Arch=aortic arch; I F.=intimal flap.

TEE iz X v i & BRI B s hic (Fig. 4).
6 7] (2t 1), ARMES S 1) IcfAREPN AR 238
gsh, z0o50241x X #% CT ick vy M
* el < %7z (Table4).

L7eds, 0 ) BEER 4 TERBIREZ T entry
R CE o7, TEE TrzoMESR
H&hi ZoEf4EERTE, KBIRER L
TEE topiRiz—3 L (Table4).
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Table 3A. Location of an intimal flap as de-
tected by 5 different methods

RAEETE Ky 77 —hoF Rk

Table 3B. Location of an entry as detected by
4 different methods

No Ang TEE COE XCT Op
2 ABCD ABCD AB D = A
3 ABCD ABCD — * A
4 ABCD ABCD AB ABCD A
5 ABCD ABCD A o &
7 ABCD ABCD ABCD * A
8 ABCD ABCD —= * 7
9 ABCD ABCD — * *

10 ABCD ABCD D ABCD e

11 CD CD CD CD C

12 CD CD CD CD ©

13 CD CD — CDl =

14 CD CD CD e e

Ang=angiography; TEE=transesophageal Dop-
pler echocardiography; COE =conventional Doppler
echocardiography ; XCT =X-ray computed tomogra-
phy; Op=operation; A =ascending aorta; B=aortic
arch; C=thoracic descending aorta; D=upper ab-
dominal aorta; *=examination nor operation was
performed ; —=examination was performed, but in-
timal flap could not be detected in any segments.

true

False

LR

- 3 <~

1

3204

CONF =
= 53

5

-

¥,

False

No TEE COE Ang XCT
1 A — * *
2 A A A *
3 C — C *
-+ C — — —
5 A A A *
6 A - * *
7 ® C C *
8 o it — *
9 — - _ *
10 B — B —
11 C — C —
12 C — C —
13 — — — —
14 (6 — c —
15 — — * *

*=examination was not performed; —=examina-

tion was performed, but an entry could not be de-
tected in any segments.
Abbreviations : see Table 3A.

toward

away|

Fig. 2. Blood flow velocity in each cavity (true lumen and false lumen) as obtained by FFT

analysis using TEE.

In the true lumen, blood flow is pulsatile with rapid systolic flow velocity. In the false lumen,
blood flow is slow and does not show any definite pattern in most cases.
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Fig. 3.

color Doppler imaging using TEE.
Abbreviations : see Fig. 1.

Small arrows indicate an intimal flap.

2. EHEXERE

J T AT ARBINR i< 42 U 7o B KBRS 2 1 % #%
E%7-. Lateral scan ¢ longitudinal scan o 2
BEHEOEMFOMBICL Y, BOMBEEEZES
BT & 7o (Fig. 5).

3. FEEEER

AERBITO SEHFITONWT, TRTOEER,

Blood flow through an entry (blue color signals) observed in the false lumen by

BRFOMALERE B LN TE L.
EEFFEMmE R+ 5 SEFICHTAIRE & LT
TEE ZHifT, 205 5 2fHlicB W\ THRICMEIE
e FER L (Fig.6). = o 2iEHNE, EERE
DT 7 r —F TG LT OTEFE L 235 %>
B o TR TH - 7.
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Table 4. Comparisons of the TEE and XCT abilities in detecting a thrombus

4
o

Type

Stage TEE

XCT COE Ang Ope

)

Acute —
Acute —
Acute
Acute
Acute
Acute

Chronic
Chronic

O 00 NN AW =

Chronic

Pt b et bt et et et bt by

—
o

Chronic
II1 Acute
I Acute
111 Acute
111 Chronic
15 III

|+ + + + |

—_ e e
W N =

Iy
[+ + |

Chronic

*

*

*
|
l
* |

| + * * % % * |
l
l
* * % + |

* +
I
[

* % x|

— J— *

*=examination and/or operation was not performed;
no thrombus was observed; + =thrombus was observed.

For other abbreviations : see Tables'2 & 3.

4. EOEAMB

iR 7 flic TEE 2 Hf7L, 34lick
LDERLRERER L Fig.7). mMROFEERE
iR AR IcRERR S Tz,

5. BARIEMTRSICES 1+ B0HEEEER

16 4] > KBHAREIRBIAR S A 2 2 FHEHFI T, &
B XY R oOHEEE B L 2. 16 itk 241
CTREEFEEO o MBELEMBEREH
wiedd, TEE 12k ) fBEREBEETCTOE
EEEEH S, EEHHE AR L 0 EEHEO FH,
EAMFIRC R T 5 M¥HEE SR 0 F &2
& oM yEBhE O A (FEBITERIE S & tha iz BT
T &, FhERIRILIES I & BRI L, #HBh
FERFHME > M IERE L LE -2z L AR
&h3z), BIVCEENMLIESHED FHE L
RFC L3 FEEROFEOHRVNTIETH -
(Fig. 8). REIHBBRES T, B ICHBIER
Vol ABIELIREBD —@&Y 0 FEET v,
#rsnYyic TEE cHfR+sz itk ), £HAT
D.LLFTEIRE O B £ BIEETE T O FHES FIEET &

—=examination and/or operation was performed, but

27z,

E 2

TEE 3.0 X OB T 17T RBhAR i i BB
THRENOCRETSZLICEY, flkick 3
FHME SN 3ERL, DBIILE R OMEA R E
BEHHTS. Licd o THREIBRSRGEE
T, S#Ec B s RERLELDRS.
LaLRDB0, HEITR, BECIrZRYOEFELE
250k, TOEREETHEBL, BEORE
KA REESR ShRFhER LRV,

T, FRBHCzoERE2ERT 5.

e XBIIRA S & VE A EHIRE

RS, FRET 7 v —FIZ L 5BEHERE
B, zoHBREHLBIELIOY I, FEBD
THBW O Tediz a7 YV —=0 7L LTIHRIZL
FLEERAEShTER. LiL, KBRS EH
b B TATRBIRIC T EBREET LTV B 2
W, ERE» SRR H#HT 58, L LiZh
, KBl & oIS, B, (DB L ol
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Fig. 4. Thrombus formation in the false lumen of the descending aorta.

[BERB T L, MHRMEREES 2 L3O TH
WTHDH 0w, KRET 7w —F EIRES
DEHRBEFEL IRV ER,>72. TEE ©
BRELY 7 e —FF 570, FHERIER T
¥, WO YR OB CEREE = ¥ — 23 H]RE
Thote. Fi, SEFHR, BiEHEmE LT ERF
i entry 3 X OFBEORIERZ BTS2 L b
AEOFRTH - 1.

Pk, KRBIRERE BRVC, REOBWICHKD
EEEoBVWREERELshTEolr X # CT
TH 550, &% X s CT <, BH»HKE
ICHIBENIE D FEESS KRBIREDIER 2 FEA 5 &
L c&, DAA oWicHERRFETHD. L
L, BERESKBIRER & B2y, MikER
FROTWS 2w, entry L DZHTICIB W T #
DZFILLH > TN5S.

Table 3 iR L7z 2 & &, EkEkiclkL,
TEE 3#IBENIEORIHIC & 5 DAA OIE{ERBHT,

B LU entry OfERHEENICEVWTE-> TV
Jo. LV biF. HIEEPER X O entry 2 IR TFAT
KiRicFES 58 TEE o fAtEE@Ey. X it
CT b, #IEENIE O 2 & DAA OFFEBHIC
BOWTRIEFRICENRTEE 2R L 22 (Table
3A), MIEBHREN 05 R\, entry OfLfE%
Wiz l3Tc& otk

FIREE

fhlgEsic X 2 FEHRL R, T_TOHR
I, BEROHALEBRE B LB TSR &
b DBETED S R0 - TG RBR O
RT3 L LATRETDH Y, TR B k0 72 8]
EiHMIiZ4TO &V, FRAFETH I EEZDN
e, Eilz, BEPSOT Fun—FOFFRREL
T, EERERTZOEFTL, ATHCIZF
BERITICEROBERITY) Z LB TE, ik
WREEFHIC B W T HFo BT rREE L VWL &

Dis
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trombus

Fig. 5. Two-dimensional images of a true aortic aneurysm in the descending aorta as
obtained by TEE.

Upper panel: A patched image of the thoracic aorta obtained using a longitudinal scanning probe.

Middle panel: Cross-sectional images of each section (lines A, B and C) obtained using a lateral
scanning probe.

Lower panel: A schematic drawing of the upper panel.
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Fig. 6. An aneurysm of the posterior mitral leaflet detected in a patient with mitral
regurgitation.

MR =mitral regurgitation; LA=left atrium; LV=left ventricle; RV =right ventricle; PMV =
posterior leaflet of mitral valve; Aneu=aneurysm.

HL
1L
‘EY
MP

o
I
ST s on s e

Fig. 8. TEE used for monitoring and evaluating cardiac function during LV assist in a
case of myocardial infarction.
Blood flow velocity monitoring at the mitral valve reveals mitral valve regurgitation.
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LA Appendage

thrombus

LA-Appendage

Fig. 7. Thrombus formation in the left atrial
appendage detected in a case with mitral
stenosis.
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