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Summary

We sometimes recognize the tricuspid opening snap in patients with atrial septal defect.
It is accepted that the cause of the tricuspid opening snap is due to the relative stenosis of the
tricuspid valve, but detailed investigation has not done about it.

We examined the cause of tricuspid opening snap in 21 cases of secundum type atrial septal
defect.

The average age of these patients was 34.4 years old, and 10 males and 11 females. All of
these patients were diagnosed by cardiac catheterization.

Among 21 patients, 12 patients (57.1%) had tricuspid opening snap. In these, all of 4
aged patients over 50 years old had the opening snap.

The hemodynamic data between the group with tricuspid opening snap (TOS(+)group) and
the group without snap (TOS(-—)group) were compared. The results obtained were as
follows :

The difference in systemic blood flow was not significant between TOS(+) group (6.28+1.94
L/min) and TOS(—) group (6.04+1.60L/min), except the patient over 50 years old.

The left-to-right shunt volume in the TOS(+) group (6.83+2.05L/min) was more marked
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than that in the TOS(—) group (2.66+1.45L/min) (P<0.005).

The pulmonary blood flow in the TOS(+) group (13.12+1.82L/min) was larger than that
in the TOS(—) group (8.36+2.87L/min) (P<0.005).

However, systemic and pulmonary blood flow and left-to-right shunt volume of the aged
patients with tricuspid opening snap were low.

In all 4 aged patients had marked cardiac enlargement and atrial fibrillation was present
in 3.

In these patients, the echograms indicative of organic tricuspid stenosis were not recorded,
but tricuspid regurgitation was proved by cuvette dye-dilution method.

The following conclusions were obtained.

The mechanism of tricuspid opening snap is thought to be due to the increased blood flow
through the tricuspid valve in general.

This blood flow through tricuspid valve is the sum of the left-to-right shunt volume and
systemic blood flow.

But in the aged or progressed cases of atrial septal defect the blood flow through tricuspid
valve should be added the tricuspid regurgetant blood volume to the sum of the left-to-right
shunt volume and the systemic blood flow.

In conclusion, the opening snap of the tricuspid valve may be recorded in the aged or in

the advanced cases with atrial septal defect who has not so large shunt volume.
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Table 1. Hemodymamic data of ASD over 50 y. o.
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Pa | Ba | RA L/min. | L/min. L/min.
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H.K. 53 F |52/17|52/4 | 8 3.9 6.8 2.9
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Figure 1. The relationship of systemic blood flow
and tricuspid opening snap in patients with atrial
septal defect

The systemic blood flow is not differ in the group.
with tricuspid opening snap OS(+) and the group
without snap (tricuspid OS (-)).

x : over 50 y. o.,, @ : below 50 y. o.
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(Figure 3 ).
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Figure 2. The relationship of pulmonary blood flow
and tricuspid opening snap in patients with atrial
septal defect

% : over 50 y. 0., @ : below 50 y. o.
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Figure 3. The relationship of left-to-right shunt
volume and tricuspid opening snap in patients
with atrial szptai defect

x : over 50 y. o, ® :below 50 y. o.
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Figured4. Tricuspid (A) and mitral (B) echogram of case T. M.
Early diastolic extrasound coincides with the point of the end of rapid opening
of tricuspid valve on tricuspid echogram.
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Figure 5. Tricuspid echogram of 4 aged atrial septal defect patients
The findings of organic tricuspid stenosis are negative in all cases.
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Table 2. UCG findings of ASD over 50 y. o.

SRBHECE & 2 U IcEFEH OB e K SRES OB

1 " TRICUSPID VALVE MITRAL VALVE
| | |
pt. Age | Sex ‘ Sicpe Amplitude Slope Amplitude
:
mm/sec. mm mm/sec. mm
H.K. !53’F \ 103 l 39 83 ‘ 2%
S.A. lm M ‘ 12 | @ 78 35
]
T.M. | 62 ‘M L 0 | 36 91 29
KN | 61 | F 90 | o &5 | 2

Figure 6. Dye dilution curve obtained by cuvette methed in case H. K.

Dye injection site is right ventricle and drowing site is right atrium. The first peak is
regurgitant blood flow through tricuspid valve and second peak is the blood flow through atrial
septal defect. The re-circulation curve appeares with right-to-left shunt curve.

MEECE L T Er TR v, =L
WExHETAHCELAEFRER L0 E K
X WERTH 7. oz LB LTk Arava-
nis® OFEREFUTHH, —BIEEZL LI TE
eEE—FT 5.

Las L7 ps B EEEGNT O TE, Atk
ERAMBEYET OHOPTL/ N, £EAE
R, MmmE s LIC=RAHEE A L Wi
EFENTT, TOZ EBL T, ] BaD
HFBNEL T2 LD EEZ 2, W hOIE
BB TLOLIEREHTH D, F 1O

FELTWIY, AERE S -7chTHT &N
B Thh, EEOLEFRRIBIEF TS S &
EZzbhb, — B UERRRBREL C DD
BB a5 b, DIKKDEW el Tl =8RF
WHOH B ENHBN T 5.12 Fhx DHET L
el Th, HEGI HK CTIEB I hicm, =87
BABAAR LA k- T\ 5. (BIESFEASE AL AE CTIENE
RHEKEOREIN D Z LIXMbRTEh, =48
OV THREOEFDOH 5 & & HHERIZ
5.

Doz &nb, EBEELFERRIIBIETIT,

—311—



A, WER, T, AL TH, M &k

MR L 2ERAMMmRERARICTIS 512, =
LM FmMAME SN, ZLRFE2BBTHMKE
MR L, ZRAFABCEYREI D L0 L HF
Eha. SEG s LIcHEFIORCIZn5E
FEGIDNRE U T e\ 2y, EEFITR b HEEFIC
BELTL, EREGCILZOFHEERNTETH S
EEZS.

C

OFERRKIEE (ASD) O.OF R LE=4FBK
F (TOS) MEHEINB LT F T, Hix
‘X ASD 2161 (A 504 LAk 4 1) i@\~ TTOSH
R A ET Lic.

TOS 1x21 firb 1261 (57.1%) i bh, 4
FOITIX 4 Bl£fhic TOS # & i,

TOS #HET5E ((TOS(+)) &K Lig B
(TOS(=DE i 5 &, EFEZRERNTIUE,
Fin i EL TOS(+) & TOS(—) IZ2EM LA,
AR R O & b TOS(+) #f
THEICKRTH 7o, EEEZEIZOE L L A
TOS(=) BT 5T RA%E L, A&z hE <,
FiER IOMMERE L NS ote. ZhBEE
FHID=4F echogram ERFEAIRAEIEE SR,
cuvette 12 X 2 EFEFNEIC X Hh ZLRIPMFHAGE
Bl UEa® TOS OF4ABERFIL, ASDT
F— MR I & EAEREOTNC X B2 =4
FMFARNARIZ L D, FHEGE ASD Th b EE
EHITIE, SHORZLMPUEIINE S hic=5
FreiB Mt EE AR X 2 BER =Rz X 5
LD EEZ bR

Xk

1) Leatham A, Gray I: Auscultatory and phono-
cardiographic signs of atrial septal defect. Brit
Heart J 18 : 193, 1956

2) HHPE— OEAR L OER. BAREERLT : 1414,
1959

3) Aravanis C: Opening snap in relative tricuspid
stenosis. Report of two cases of atrial septal
defect. Amer J Cardiol 12 : 408, 1963

4O PEEEh, TH OB, A ARRRECX
LHEREHKOG L ERE. PR 33 137, 1974

5) Frriedman NJ : Echocardiographic studies of
mitral valve motion. Gensesis of the opening-
snap in mitral stenosis. Amer Heart J 80 : 177,
1970

6) Joyner CR, Hey EB : Reflected ultrasound in the-
diagnosis of tricuspid stenosis. Amer J Cardiol
19 : 66, 1967

7) Perloff JK, Harvey WP : Clinical recognition
of tricuspid stenosis. Circulation 22 : 346,
1960

8) Luisada AA, J Szatkowski, Testelli MR,
Perieto JR : Apical diastolic and presystolic
murmurs of proved functional nature. Amer
J Cardiol 4:501, 1959

9) Killip T, Lukas DS: Tricuspid stenosis.
Physiological criteria for diagnosis and
hemodynamic abnormalities. Circulation 16 :.
3, 1957

10) Sanders CH, Harthorne JW, Desanctis RW,
Austen WG : Tricuspid stenosis. A difficult
diagnosis in the presence of atrial fibrillation..
Circulation 33 : 26, 1966

11) Duchak JM, Chang S, Feigenbaum H: The:
posterior mitral valve echo and the echo-
cardiographic diagnosis of mitral stenosis. Amer
J Cardiol 29 : 628, 1972

12) #ofl—: OERRRIE S SRR PRETE
¥ 22 : 420, 1974

Bl

FEE (UKRE—ED @ Bicb i 2@ EHo
DEXHRETRENLE LEOTTTRED,
FHEBLOF L E TT, LH T &FHCHED D
6012~ 570> ASD DLFER E, Fh & iMfTH
L DOBREZIOTT TR EL, SRS
DFEEMBE T LA TRIEI0% < BT, EFNIC

QIR S/

ZETE, FHNFTICONTHENE DB
2B D F Lic. 4D E ZATIZHIERD
DEHH DT, FicbLER) TERAHM
MEDFREFENEL LD EVS T EHAHTED
¥, Fhsbdh 5 1 omiTERE L OBR T
FhEd, AEE, MBIRE, mits, » 5 ik

—312—



FHRE VST L DI oW T, ERAHKEDOH
LRI BRI Lic DT, MO ES
DHHBDHENTEETHATLE. TIT, &
TNE=42FBERE L shunt D& WHIC L < &5
DL el BstcDTTHFREL, F505
WHRU s oslDTH. ZhTES Lic D
B oT 35 1BELOFEREARTAETTE, &
S5LERAMKTLCVELTY, FEHITPHEL
TH I ORETEEFEIND L DL, Mt
DL E VEEINZBIERD DT T, THT
Al =R FEIE O intensity L\ F 3, F
55 L ODIFEA L TH LS EB ST, HFHD
RELTEZLE LICDIE, ZOBEKEILAA4L
Hich T—FHL, XX DERFEINDDHL
LoridnEd, FEFCKRELOTIROIETLS -
D ThHILh BERCEEEINRE LS 2 &T, O
HTh BRI =R RHKE EEIh D HEE, 4
LERZG CTREBIC/NE SGEEINS L5 5,
DF ) ERFHBELRE VD E /NI D LIS
JTHRFEF &, ZRFFHMEF KR EVIZT S Hishunt
MREL, 5% bVOfERTHIBIREL 4 L

S4BANCE 7 2 U e 4B O 5 IR REE 6 O R

B EWS S TR/ E LcoT, BinsE
Tk E 4.

HH CGHESFEERSE Y 2—)  LEF
FRRIBTI, SLFBEE e ERCH TS
TheEdL, FiobtThnEdkdni 5
LI AT, FARCER TR LWOTTITR
Ed, RIEVI0% L BWIEIE, tBBE-TW5H
ERHYET. bbAHA ASD OFEE Liticu
bl LT, base ® early systolic murmur 7¢
FiRHz Tk 3. IFoLHMEREL, ikl
HABELBWTT L, #idi 0.068 <HULirdn
0.03 ¢ H\VICEMmLE LT, NHREEEIZ R
Lol oT w325\ 5 K i, = % high-
pitched 7cilBRIIHMEE &, ThbhbInit=4L
FHBES L b D23, #ifiiE s Tidie it LT
L, bIMHCE-TWdEWS 2 bbb 7.
RLENS, =ZRFEBGE L IRIMEE LA, T
BFONBIEE D, WAWAL D LEHRE S
DEHRDBE TR ENHBHOTTR, FEH, M
BEhDED L5 T br s ElBENLS Z LT,
FONI AR TSI LB D T

—313—



