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Twb, TOSBLELIT—TABETHT —F s ASD w3l D, FieH ASHTHEBE VL TOR
e Op step-up R b DA ASD & L7z, 7 < LTAKENG6HIHF42614 ASD & 21 L, 5% b 244
FROIETIEFHP (no ASD) & L, F7bb, 1) LEHAT—7A4TASD 2@ 53, 2) A
BTHE, A%, BRSO, oFE g step-up AR oY, 3) LHESHI TR EFHE

Correlation between hemodynamic and phonocardiographic findings in atrial septal defect
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Mr R Lich D, Lo LI ORTHAGH Table 1. Materials
A LS, T CEE, S, WBRsS S | 1
<7 |\7 g 7/ ) (Ebj E_L }]iﬁjjlmﬁij \SEX male Female ‘ CI:IgéSOf
HE0O, » step-up 7\~ 3 DL no ASD Age ,,,§\~\\, o ,J‘,,,i — ‘k
0~ 5 ‘ 0 r 2 | 2
CaENDLDETH, Fiood ASD @ 0 *;“"ﬁﬁ ii *;*f*‘]g“‘
L, —k A RIS X OSSN IR o~ | 1 [ 15 | 81
. e , ~30 ‘ 0 4 | 4
WRME, DI 7 — 7 A IO Ll S N N N S S S
~40 | 71”7”\ & \71 4
P TlRE T, 50 | 1 4| 5
LERIL7 7 25 6 EHEMCM-600, < . R S T
61~ ‘ 1 0o | 1
S I, - ~ N
A4 2 FREBE A>3y 27~4 27 TY-301 | o~ | =

W, B — =3 100 mm/sec T
Aok L1,

DEXRFTROGHIE, WELFESE 2, 3, 4 W, ORIk X0 mesoapex TiLiE Lich DIT2WLT
Fiis o to, M5 AREIE, AL CTIERPER X 7ed okt Lic 2 ~ 3ERETIE L, o4&k
DT IOA-TIP RIREE Lic, RICHEIRFUR Ciost LicmE o T AR 3 2 IREO K E b - T,
OP/OA ratio & L, ODPILlERdH bbTHEL L,

OHEF O HT - IS (SM) 1% Levine OFRSGIKTH » fopd, RIS (DM) (3 4Rig
PECIDEEFONATHR L, ChrkOROKREMEEHCTHIEL, ZoOfix DM/IA ratio
E L, DML 35T ASD OBEMA RO L 5/ L,

OFxHORGE LA, TE72H0.04sec DL LETRIEMZRT L O% Group I, 4% 0.04
sec LA LTHBH 0.01sec Lh OB EBE) A3 L D% Group I, 0.04sec UHNDZUERT B
D% Group Il & L7z,

Mg A PO B LI, IR OAES & IR 2 A 5 %2 A type, IUAEIUIMES ©
Z OB type, IUEINHEY & iBINRAPAS AR 2HE OFET 5L 0% Ctype & L, %72 AB
type ek Tix, Levine3 fELL LA 7RT 4 Ox B DORDA, B, [ 2 FE/RT L DERIDRDA,,
By, & L, ThuaRAML Licd on Figure 1 Tha, BHEEHE LT - ERIT, AERBE
(Rout) & EffiBlk (MPA) OUUEINC FsiF 5 & D L% ke, Zhs MPA/Rout ratio & L,

IDOXHRLTRDI, 1) OHEFE I FXL L LBy, 2) TIP/IA ratio, 3) U@
WM 3 X ORE T O X Ok Dk 0 &, MTHRERR - OBIfRABE L, X5 MPA/Rout
ratio & INFFINAES & OB R BE Lic,
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Figure 1. Schematic illustration of phonocardiographic findings in various types

Group I : split interval of the second heart sound(II A-TIP)is more than 0.04 sec
and it was judged to be fixed(respiratory variation is less than (.01 sec).

Group II : TA-TIP=0.04 sec, but not fixed.

Group I : TA-TI P<0.04 sec.

Type A : both systolic and diastolic murmurs are present (Al : systolic murmur
is greater than II/VI, A2 : less than TI/VI).

Type B : diastolic murmur is absent(B1 : systolic murmuris greater than II/VI,

2 :less than II/VD).

Type C: cases with the murmur of pulmonic insufficiency.

Table 2. Relationship between pulmonary flow ratio and phonocardxographlc classification

‘ TRy

~_ PFR |

No. of
Group \Type\ 1 ‘ ~2 ~3 i ~4 ~5 ~6 1 coaszs
- 1 \ ! g [ | T
A AL 27{7317’*37 S S E— 13
A | 2 | 6 \774777 | | 12
I B !jji I R T | | 1 9 9
S 5 -YR N 2 R T B \ I
R - R D T R S N S | 1 | | 4
x| | | | |
A ‘Al ‘ \‘ \‘ ‘7\77_77“* o I | 0
A2 | ‘7 J L \‘ | 0
U VI S | I S R N R
el s | 1 | s
7‘707[77\7 ] ] '\ 0
'7A ‘ | 2 | 2 ] ] '
m s | | s | 1« 0 0 ] \ 4
el 1 1 1 | 0
- Total | 66

PFR pulmonary flow ratio. I, I, I, A B, C etc : see Flgure 1. PFR—l means no shunt (group of “no ASD”).
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Table 3. Relationship between shunt ratio and phonocardiographic classification

Group | (%) 0% |~ ‘ ~40 ‘ ~60 ~80 i 80~ e
\ Typ_e O \7 - ‘
A A | | 2 | s | 5 | 1 13
L la | 2 |1 | e ] | 12
g Bl 3 [ | 1 1 s 1 1 e
B 77777:77 I 1 \ 3 7\ 1 \ \ 12
el ] I 4
A LA | \ \ | i | 0
A el | | | o
|l B l B, 1 | \ ' 1 ’ | 2
| B. 5 | | |1 | 6
_c | \ | | | 0
A 1| 1| 4
m B | | 1| ‘ \ 4
lel 1 I | 1 I N
Total 66
SR : shunt ratio. I, I, Il, A, B, C, etc : see Figure 1. SR=0 means no shunt (group of “no ASD”).
K &

1. Table 2 (3l &ty (L% P/S flow ratio) & 544775 L4 o, Table
3R L ORFRAYER LICLDOTH S,

Group I Tlx5041h3741(77 % )»s ASD Tb - 1z,

Type A ® 5 HA, 1X13413XT (100%)7 ASD <& v, A, 131247 2 A% no ASD © ASD 13
83%THotc, BEIDS HA 19 GIF 661 (67%) #° ASD T, HATRE Z L1k 2 RIS
RO L O ERL EFE LIc s ETH B, B 131261kh 7 623 no ASD ©, ASD (341%Th
o7z, MAFCIZARNT 1 B FFfERT, BTk 2 G 1 #il2d ASD T, HEEREHKRO L\ FEGITH
272, Bo BUTIX ASD 1% 6 Gilh 1 Il LAEAE Lighs» 7o, TTERZA T2 4 Girp 2 G2 ASD ©, BH
(3 Bk 1 62 ASD Thote, Tode 2 OWMBHTIIIR ST 2> » 7o %, 1 PILBIHMES & 2 Lic
small shunt ®» ASD »f7E Lo,

2. T P/IA ratio kmfrHhfiEs OBk

Figure 2 i3 X 5w, NP/IIA ratio &liBWRIGHIIE & O —E ORI RIAFLE Lich -
Too SEBNEA 7oA, BilE e BRI DA 50 mmHg Ll 1) T P/IIA ratio 23 < 75 X
SRS bk - T,

3. IUAFEINMES B X ORI OB X & fTEE & OBtk

D AR & it 7B
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OB K AHE DOF KA B & 1T B & DB R

o: A§D
s+ NO ASD

2 E 4
Pulmonary flow ratio

Figure 3. Relationship of pulmonary flow
ratio (P/S ratio) with the loudness of systo-
lic murmur

Open circle means the cases with the RV-
PA systolic pressure gradient less than 12mm
Hg. The cases with this
greater then 12mmHg (dot)

pressure gradient
showed some
relationship between P/S flow ratio and the

loudness of the murmur.
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Figure 4. Relationship of shunt ratio with

the londness of systolic murmur

See legend of figure 3.
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P/S flow ratio rIufildEs & o ASD
= a NOASD
Ly, AR 2E Sdpe o @0 © o (A
= 42)
12mmHgll Eoff GRAOTIE = °
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ThHH, HAE-NEIRTEE
12 mmHg LU -oRE(EI) Tl
W5 IE OMHBIBE RAGED b

RV PA systolic pressure gradient (mmHg)
Figure 5. Relationsip of RV-PA systolic pressure gradient with

the loudness of systolic murmur

No carrelation was found.

7=7%, 12mmHg LU F ot
WEBDOERREL —EDOBE R d - 1o,
-l IR S & IR IS &
B2 EAKE S —EDBFRIL
L2 LIE#g# 15 mmHg L) |-
D HHEI i b D23 % FFLE L

Figure 5154
BIfR A SR fo s,
TAE LI - 1o,
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= o o oo ©
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o
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o
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Figure 6. Relationship of DM/ A ratio with
left-to-right shunt ratio (%)

The amplitude of tricuspid diastolic murmur
was devided by amplitude of T A (DM/I A
ratio) in order to estimate the rough expres—
sion of the loudness of this murmur. There
was no close relationship between them.
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DM/l]A ratio
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RA(mean)-RV end-diastolic pressure gradient (mmHg)
Figure 7. Relationship of DM/IA . 1 . 2 o 3 4
ratio with mean RA-RYV early diastolic Intensity of systolic murmur CLevine’s grade)
pressure gradient Figure 8. Relationship of MPA/RVout ratio
There was rough relationship. The with the loudness of systolic murmur
larger the gradient, the louder the MPA/RVout ratio means main pulmonary
diastolic murmur. artery diameter vs. right ventricular outflow

measured by right ventriculography.
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ASD 23t 2 I EDIRAVCEZEESEN, Z OEBIC KT 2 » L EEAOLERFTAO1>TH %
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R 5 T—E LT\ X 5 Ths, Perloff & Harvey' 13.0.02 sec AN DOIFRIER )% [EE 1 &
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H L HBH, —J7 ASD Tk, NP ILEDHHANH B, DA 1.0 Frudthblheind o LA
BV, LOUTDZ L b D& DREPPLHL, SO TL Z0Ms 1.0 LD Dix50%
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IR 2 BT 255G R b s (ATD, RIS OV BRETIL, o &UUEINAERS © )y
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P/S flow ratio & il o5 SICIEORIBIMEA B 5, fofe LS & TR E 72 % ORI OBk
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Uit B ORI IR IS 14 0 42 TH - 72 fl, Tieb BRI & SRR OIEFF T K & e OICHAE

— 266 —



BT KARKE O OF AT L & il fTEh1E & o B

LIc1BInd -1z, feo TZDWRIC kTS PL OWBIC L DI I 2L 0nGh T 5md L
e,

A
OFXL, OBl (ASD) &5t > Thh 7 & ifT Lic 66 flico X, (LT & Mm17HiE
A E A Lic, S 66 Gih, 42 Bl bk K dE (ASD), 24 filik no ASD & 2 S i 6l

fvd‘;éz)o
L I OEEN 2 ORI X % ) 2 O 2525 0.01 sec LA AR T, IUHENIHMEE 2 Le-
vine 3 JELL L, A O UK RRa JOIME S (LA B PR A ST HE 5 H)uffotcb oik, 261 ASD TH o1,

:@%GMﬁM%ﬁﬂzﬁuFf%huﬁSD@&M%ﬁﬁ%D,X—ﬁM%Mw%ﬁmeesﬁu
ETh, RS O7ev L ok, FEGE < ASD pilein o, i U IREEMIMER 2 ) L, D B
FENAERE S 2 ) LA F b ok, K& HHS ASD Tikish -t

2. WU IAES O X & FIRG AR B K ORI b A5 - Ml IRE R ZE 2 12 mmHg DL LoRET ik
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5. WEEIRIPEABIA MRS A 29 % 4 B, Mi@ilEEs 23 2L O 1 HIoATH 7, ASD 28
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Summary

Sixty-six cases diagnosed as having atrial septal defect (ASD) based on the auscultatory
and phonocardiographic findings were studied hemodynamically and the correlétive study
was performd in view of the phonocardiographic and hemodynamic parameters.

Hemodynamic studies finally confirmed the presence of ASD in 42 cases, and another
24 cases had no oxygen step-up in the right atrium and the catheter did not pass through
the septum (no ASD).

The group which showed the phonocardiographic trias (fixed splitting of II S, pulmonary
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systolic murmur greater than grade IN/VI and tricuspid rumble) had ASD in all cases. If
the systolic murmur was less than grade II/VI, some cases had no ASD. In the absence of
tricuspid rumble, the majority of the cases with systolic murmur of grade III/VI or less
had no ASD.

In a group of ASD, there was some relationship between the grade of systolic murmur
and the shunt ratio or P/S ratio, whenever the right ventricular-pulmonary artery systolic
pressure gradient was more than 12 mmHg.

There was no definite relationship between the pulmonary artery pressure and the accen-
tuation of the pulmonic component of IS (II P/II A ratio).

There was some relationship between the presence of tricuspid rumble and the mean RA
pressure-early diastolic RV pressure gradient.

The murmur of pulmonic insufficiency was observed in 4, in which only 1 case had
pulmonary hypertension and 1 case without ASD had marked variation of RV outflow

diameter during cardiac cycle (systole/diastole=13/42).
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