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Summary

Intraoperative epicardial two-dimensional and pulsed Doppler echocardiography (PDE) were
performed for 44 patients undergoing open mitral valve surgery to determine the presence and severity
of functional tricuspid regurgitation (TR). The findings of intraoperative epicardial PDE performed
before cannulation for extracorporeal circulation were compared with those of preoperative trans-
thoracic PDE test. The findings of intraoperative PDE after cessation of the extracorporeal circu-
lation were compared with postoperative transthoracic PDE and clinical findings. Pansystolic pulsed
Doppler signals recorded in the right atrium were defined as TR. The grade of TR was assessed
transthoracically and intraoperatively on the basis of its maximum distance from the tricuspid valve
orifice. To perform intraoperative echocardiography, the transducer was sterilized with ethylene
oxide gas and placed directly on the right atrium. The pulsed Doppler signals were recorded from
nine sample volumes set in the right atrium, and the TR was graded. There were no complications
using this technique.

Intraoperative PDE prior to the extracorporeal circulation was more sensitive and specific for
detecting TR (100% and 80%, respectively) than was preoperative transthoracic PDE (92.8% and
46.7%, respectively). All patients without TR by intraoperative PDE before cannulation for ex-
tracorporeal circulation had the competent tricuspid valves. The patients who were diagnosed as
having no TR by intraoperative PDE after cessation of the extracorporeal circulation had no signifi-
cant TR during the follow-up period.

It was concluded that intraoperative PDE is a practical method which allows surgeons to assess
the presence and severity of TR intraoperatively and to evaluate tricuspid valve function after in-
tracardiac procedures.

LT B RFEERE s E Department of Thoracic Surgery, Nagoya University
£ BB XL 4ERT 65 (T 466) School of Medicine, Tsurumai-cho 65, Showa-ku,
Nagoya 466

Received for publication February 28, 1989; accepted July 21, 1989 (Ref. No. 36-37)

— 349 —



[ﬂl:il1 [SE-[%B) E‘kt

Key words
Pulsed Doppler echocardiography
echocardiography

Tricuspid regurgitation

Mitral valve disease Intraoperative

ZL®IC

BRUEMEREBCAHT 2R FHAHETE
(LT TR) &, —fRICIMBIRED ERCX 24
FoAP, NERERSEFRE L T 2B EDN
TR TH 352, Ui LEAER TR Tiadb-TH,
I F ARG IC WY AR E TOTICHET 5
L, ads IORRBHORTE, AHER
ERBNEL 50T, FHEMIT TR OREEIE
FEWCEE L, SEICEU TERPIIHT 2 8RR
FHEEEITONETHSYY. TR ofHiisk
LLTRIERESEEENM TR TS Y, AEE
EREREOASEICIETATERRZ LR, A
BN~HF—FLEBALTERA2EATSZ
ricky, Aamic TR BRFERSh 3HEREH W
CEREDHENR D . BEd LT a—RER
TR oBWHcHRARREFEL ShTWwaH, JE
flick->Tiz TR ORELERICBHTEAR
Tl NhB. ki, #ieH TR 0RER, BEO
WEBIZX VRSICELT 50, FiRREED
FEGE, T3 FEWICUEEE L R O RERT
Brmsr L BNEEh5. .

PLED S EZE LT, AHICTIIHEIEFRTFHE
WlzEstg e L, FEF O TR ORE % iHhEE K
SR Ry 75— THEML, =0EEFN
FIRB XL OFINEI%ORMEE K v 77 —HATR &
WL, #iih Ky 77 —of Ao »TRE
LD THET 5.

xt Ed
1985466 A5 1988 4E5 A £ CoRic, MK
FicB W THREBIBRRBICH LTERTCF
WEIFV, WP Ry 77 —kefTo7 4 %
ML Lic. FEibix 24~69 2% (E4938%) T,
Bk 17 ), 27T HITH 5. DEKLECES

RO b IR LOBAN=ZRRREER TS
FEFII RSN L. RSP+ B3 FNE, MEiEH
Bl 41 1, R TR SOE YB3 #lT,
SRFICH LT FHARIEE 17 - fo I 12 41T
& -1z (Table1).

5 Py

1. (HR%E

Wk o ORMEERE I, F2H SSH-60A
3 X0 SSH-65A % {f L7c. #iREICIRE
i SSH-11A = SDS-10A ##HAAALTZERE, b
Bz SSH-60A, SSH-65A %R L7iz. BF
WEm T, WPEAZENL LTREREOA
KR e T % fERL L, ethylene oxide gas 12T
B, DEKMEORBCEEDL TTLTa—X
BIUOFy 75— v 7 F &gkl (Fig. D).

2. Fy7F5—- v 7otk

Ky 75— T FNERBFTHD0OBER
¥ — 4 JF5 3 LU sample volume (LLF SV) o
i, WrEbza—KECERRL TRERLE.

3. TR v rro¥E

FERD AV EZRFATAEMCREL I
SV <, 2UEichbi-oTREEShERFEL 7
Fror% TR BHEEHEL, 2EHIcbis
BB OEWY 7, TR B HEL
(Fig. 2). TR O¥EIFMICHER L RWIERE
AEHE AT - 72

4. BREBEY v 75—

TR ¢ 7 F A DBEET 5=ZRFO M5 ORKEE
HExWRELT 2 —R ETRY, = ORKEERRE
k) TR ORERLITO 3 BREicHiTic.

A 2em> B KEBEIREE

B: 4cm>FEABERM =2 cm

C: JZAFUEHERE =4 cm

T ORRMIEE K v 77 — i R0 1 ERLA

— 350 —



Table 1.
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Summary of the intraoperative epicardial pulsed Doppler echocardiographic
findings of tricuspid regurgitation before and after extracorporeal circulation in
44 patients with mitral valve disease
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Fig. 1. Original ultrasonic transducer used for intraoperative study and its diagram.
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PDE =pulsed Dopplr echocardiography; ECC=extracorporeal circulation; TR =tricuspid regurgitation; MS=
mitral stenosis; MR=mitral regurgitation; MSR=mitral stenosis and regurgitation; MVR =mitral valve re-
placement ; AVR =aortic valve replacement ; OMC =open mitral commissurotomy ; TVP =tricuspid valvuloplasty ;
CAB=coronary artery bypass grafting; TAP=tricuspid annuloplasty ; TVR=tricuspid valve replacement.

Oval circles=procedures for the tricuspid valve.
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Fig. 2. Intraoperative pulsed Doppler echocardiograms illustrating the presence (left) and

absence (right) of tricuspid regurgitation.

The abnormal pansystolic pulsed Doppler signals moving away from the tricuspid valve are in-
terpreted as tricuspid regurgitation (left). The abnormal signals of short duration and non-pansystolic
are interpreted as not indicating tricuspid regurgitation (right).
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Fig. 3. Intraoperative long-axis two-dimensional echocardiogram of the right ventricle
and atrium directly recorded from the right atrial surface.
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Positions of the nine sample volumes for pulsed Doppler signals are used to assess the presence
and severity of tricuspid regurgitation.
The position of each sample volume (SV) is as follows. (D=distance from the tricuspid valve

orifice).

SV 1: just below the tricuspid valve in the right ventricle; SV 2: in the orifice of the tricuspid
valve:; SV 3: 2cm>D, in the center of the right atrium; SV 4: 4cm>DX=2cm, in the center of
the right atrium; SV 5: D>4cm, in the center of the right atrium; SV 6: 2cm>D, close to the
interatrial septum; SV 7: D=2cm, close to the interatrial septum; SV 8: 2cm>D, opposite to

the interatrial septum; SV 9: D=2 cm, opposite to the interatrial septum.
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Fig. 4. Intraoperative pulsed Doppler flow signals recorded in the 9 sample volumes (SV)
in a patient (No. 33) before cannulation for extracorporeal circulation.
The positions of the 9 SV are indicated. Tricuspid regurgitant signals are recognized in all SV

and tricuspid regurgitation is graded as Grade III.
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Fig. 5. Intraoperative pulsed Doppler flow signals recorded in the 9 sample volumes (SV)
in a patient (No. 33) after cessation of extracorporeal circulation.
No tricuspid regurgitant signals are detected in any SV and the severity of tricuspid regurgita-

tion is graded as Grade I.
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