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Summary

Twenty-five patients with main and peripheral pulmonary artery stenosis were studied to deter-
mine the most frequently observed diagnostic sign of this abnormality regardless of the under-
lying etiologies, such as intrinsic or extrinsic narrowing of the pulmonary artery due to tumor,
fibromuscular dysplasia, thromboembolism, angitis including the aortitis syndrome (Takayasu
arteritis) and a variety of other disease entities.

Among a variety of signs and symptoms, we emphasized the importance of cardiac auscultation
and phonocardiography, which were often the initial diagnostic clues. The diagnostic features
included a systolic murmur of pulmonary arterial origin and the behavior of the splitting of the second
heart sound. The systolic murmur was often transsystolic or continuous. In cases with left-
sided cardiac murmurs (Takayasu arteritis, etc), the pulmonary systolic murmurs were not identified
by auscultation alone and required phonocardiographic confirmation.

In many cases the second heart sound was split and this was sometimes the first clue to the
diagnosis. The split intervals varied, but were more marked in cases with pulmonary hypertension,
and were accompanied by the accentuated pulmonic component (IIP). Phonocardiographic analysis
disclosed that wide splitting was caused by the delayed appearance of IIP as well as the concomitant
early appearance of the aortic component (ITA).

It was concluded that, although the final etiological diagnosis is not identified, auscultation and
phonocardiography provide important clues for further diagnostic and etiological studies of pul-
monary artery stenosis.
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FHBIIR EE 2 5 FBIR A BERE IC R S Fh b
DR ICHREL W LEAE R £ U, Bl R
3 %. Massumi 53 Zh & HBIIROBAE 2
LEAE s+ A T 5% B % acquired attenuation of
pulmonary artery & LT@H#ELTW3. Zoik
e ofRICE >TAEL, 2R OEFTHE
M & 23, Z ORRIKAIZHT T L REE <,

Table 1. Clinical data of cases with main

(I:\;Il;? Initials é‘f:) Sex Cause of stenosis cfrtliei(;t;:m
1. M. K. 37 M Primary sarcoma of PA RVH
2. S. M. 24 M Pulmonary thromboembolism RVH
3. R.T. 32 F Multiple pulmonary embolism Sinus tachycardia
4. M. K. 21 M Massive pulmonary embolism (MR) RVH
S. K.T. 32 M Pulmonary embolism RAD
6. K.L 32 F Pulmonary embolism, systemic hypertension LVH, PVC
7. N.U. 35 F Congenital RV overload
8. K.S. 59 M Acquired, pneumosilicosis & pulmonary phthisis CRBBB, RVH
9. K. H. 33 F Congenital IRBBB

10. A.O. 19 M Multiple fibromuscular dysplasia LVH

11. T.W. 22 F Acquired mediastinal tumor (teratoma, benign) RVH

12. S.N. 17 M Annular constrictive pericarditis WNL

13. Y.S. 35 M Annular aortic ectasia LVH

14. Y. N. 23 F Associated with aortitis WNL

15. T. M. 43 F Associated with aortitis LVH

16. E.K. 37 F Associated with aortitis LVH

17. M.Y. 27 F Associated with aortitis LVH

18. H.I 36 F Associated with aortitis Ischemic change
19. S. M. 22 F Associated with aortitis LVH

20. S.T. 58 F Associated with aortitis LVH

21. O.T. 47 F Associated with aortitis LVH, PVC
22. T.Y. 22 M Congenital, suspected WNL

23. E. H. 23 F Congenital, suspected RAD, IRBBB
24. Y.L 27 F Acquired, mediastinal tumor RAD

25. R.F. 21 F Congenital, suspected RVH

RVH =right ventricular hypertrophy; LVH=left ventricular hypertrophy; RAD=right axis deviation;
CRBBB=complete right bundle branch block ; IRBBB=incomplete right bundle branch block ; PVC = premature
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¥l x D FRREBOBMIZEHICELY. 20
HhZ, 2o PEARETHE LB LH
DhladdiL, PRIBREBHETHD D, ¥
DERBES LS TRV RICHS.
L LEBO BEEMICESR, Bikp2hicEL,
BYIREREITR I 2HIZE, EFhOEED
BRI T 3 BEREUR & S EFlic BV TRt
SVENRHB.

and peripheral pulmonary artery stenosis

FtiBhRERAE & 2 U 7= R D BER

AEFEE TR ODEIEDONWT, 256 L v 5 Hik
HIZRDEF >V TRFEMAZZbD TH 5.
ZoRs, Levine & Harvey iz X W #4E s h -8
BB L ULFRFRDBEE D Z YIS TR
BN ERBIZOT, TOHRICOVWTEAWICE
&1 5.

Catheterization data

Venous Pulmonary
pressure hyperten-

Location of stenosis of the pulmonary
artery and its branches

RVP (mmHg) Main PAP (mmHg) (mmH,0) sion
70/0~7 70/14 120~220 Yes Main & segmental, bilateral
72/-3~5 68/18 => 72/24 175 Yes Main, bilateral
(m.PA) (It.PA)
214 Yes Peripheral, (right Sg, S,,)
80/8~14* 60/12 Yes Main, right
No Main, suspected
100 Yes Peripheral, left
65/0~7 65/25 170 Yes Main, left & segmental, bilateral
No Peripheral, left
36/0~3 30/10 = 20/1 No Peripheral, right
(m.PA) (rt.PA)
75/-5~5 75/10 = 80/10 = 10~ 30/0 Yes Main, left & multiple peripheral,
(m.PA) (I1tPA) (rt.PA) bilateral
36/-2~0 24/7 No Main, left
230 No Main, left & supravalvular
30/0~6 30/14 = 22/14 140~190 No Main, right
(m.PA) (rt.PA)
No Peripheral, right with partial obstruction
No Main, right
120/-10~3 102/10 Yes Main, right & peripheral, bilateral
No Main, bilateral
No Peripheral, left (upper lobe)
No Peripheral, left (upper and lower lobe)
No Peripheral, right (upper and middle lobe)
34/0~4 34/18 170 No Peripheral, right (upper lobe)
24/-3~1 26/7 = 22/11 No Close to bifurcation, left
(m.PA) (It.PA)
18/0 17/3 No Peripheral, bilateral
No Main, left
75/-3~6 75/16 Yes Main, left

ventricular contraction; RVP=right ventricular pressure; PAP=pulmonary arterial pressure; WNL =within
normal limits; MR =mitral regurgitation. *60/6~12 (weak beat of pulsus alternans)
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Table 2. Number of patients with main and
peripheral pulmonary arterial
murmurs of different etiologies of
pulmonary artery stenosis

No. of patients

Etiologies of pulmonary Pulmo-
artery stenosis nary
Total arterial
murmurs
A. Intrinsic obstruction
1) Diseases of the pulmonary
arterial wall
Primary fibrosarcoma 1 1
Multiple fibromuscular
dysplasia 1 1
Congenital stenosis 3 3
2) Occlusive diseases
Thromboembolism 3 3
Suspected thrombo-
embolism 2 1
Suspected thrombo-
angitis 3 2
B. Extrinsic compression
Annular constrictive
pericarditis 1 1
Annulo-aortic ectasia 1 ?
Mediastinal tumor 2 2
C. Aortitis syndrome (Takayasu
arteritis) 8 1
Total 25 15

g EFHE

1960 4£3 B2 5 1989 4£ 5 H & Tic BITASEE
ZINER X BRI B W L ERRE 2 TR
S IERIDP, BERFTR, Wi X & LEX, L
¥R, Lra—-KKRE, ALHTF—FN, LM
TR (BRI EIRES), MMy 57
S74—BIUOERARLICEY, MEMRERRN
L & DARIC B2 & o3 BAZEASTER & huiz 25 45
(89, #16) xR L 7z. Z oNAHBINR
BRIV EEZE ST bo 214, HHBIR
BELALDITF—FNCE VREEZH SN LD
1341, #HpicEsbn4fTHo7c. EHER

ks

SRR PRI,

ORPREONSLE

A : Bulbus cordis — Valvular PS.

B : Truncus arteriosus — Supravalvular PS.

C: 6th branchial arch — Isolated stenosis of the
pulmonary artery and its branches.

D : Lung bud —Primary pulmonary hypertension,
etc.

Fig. 1. Embryologic relationship of the origins
of various pulmonary artery diseases.

2318 (17~59%) b5 (Table 1). FBHRD
ez 72 v L FAERK O RNRIE Table 2 iR L
I=.

2 BAWFIET L, MBIIRE AL 0 ReAEFE ICE
SWTHEENESY bic X 3 FHBIIRERAL Y
128} 3% 6 JES (6th branchial arch) i (Fig. 1)
DAL LOCHAERE xR & L, MBIRFH®
ZE0E, MBhARA_ EERMZEE 3 X O lung bud 6
Rtk B0 RVERG R LESE 72 & 13RSk L 7.

Fiz, TLICE I (IS) o/ricEL, 20
%t & LT Eisenmenger JE@RE: 12§ (L= FE
RE8HI: B 6, &2, Fih14~345%, BIREH
F40: 51, &3, F 15~24%) vz, i
TERBREFIEFEIEEIEILRIC BV T, FRLHE
HERHETITle ot DE~A 270X 7 7 FETH
MA-250 # v, R LD ER 7 4 v F—RE
%2 i L) cir®dmF (H), LR gy (L)
FRAE L. SEBIRER XL LTy 2 ¥ ETFR
TY-302 # FvCREdk L, #Ex » &R 100 mm/
sec & L7z, DLrza—HREiIcEEL L TEREM
SSH-65A 35 X 1% Aloka # SSZ-203 # fw 7=.
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Fig. 2. Two-dimensional echocardiogram and its schema of Case 24.
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L. BRBLUBREFRR

L SRigE

Fek7e b o L LT Bl O RS 25 0, b
DEBRTHE LS o 14](Case 2), {4 (= rubel-
la DEEEN S - 7= b o 2 45| (Cases 10, 22) 72 & 73
EFEh TV,

2. x §F

S BEE o> 7R 1 0 R 8 (25 e 19 431 2 76 %,
LT R S 2 3F 2 7= 5E ) 13 25 4] op 10 431 -
40%, G511 IR PR 8k % 3 A 7 E A 25 ik 19
Bl : 76%), {RBhEREEIR 25 it 14450 56%),
FEF QS B 7 28%), AE S B R CRBR
RAEMRRE 2 B < 17 filrh 8 451 0 47%), "zl (25 441
1T {1 44%), Basis & 722 ER 25 il 8 4 :
32%), RBhEFENE 25 HI R 9l 36%) A & T
B B. FLAEIKIET AR L7zl 25 i 9 4
(B6%)TH Y, &2F ERRoONDO VTR T
U CABE Lic. KEIIRZEGER: TR R, 7~
H < B I, BIESME & & RISk 3 5 EF] A
I T d - 72 S i 2 f51] : 259%).

3. HEEMTR

HEERIET AL, RVEEL L0 RIELSHTRTH
2lc. ZOTEEEHINGE, BT D ULHEDIME
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Fig. 3. Continuous wave Doppler echocardio-
gram of Case 24.

T e, I Fonzes o I Fhisiks (1IP)
DIUET b - 7z GENIRIEITRT). AL
WEATHEFICS VTR, SHEIREER 50
TR DN & 278w 7 25 il 9 4] - 36%).

4 MURRETT R

ABEr oo —RE I [ M ERES 2 7 38 o 72 5E ) 1
25 17 ] (68%) Tib - 7. KEINRSIEGERE S
B, MARIERE S 6, FBIIRMAT SR 3 6l &icks
Wik CRP B & b 1 471 A% 16 45 rf 10 43
(63%), y-7"m 7Y > LDH o FH %55k LkE
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B 16 i 24 (13%) Y, HORBERBEE 20%).

b¥l. ErMEER AT GOT o LR & 5.
b LDH o ERM8» & i 25k 54 :

FIREERIE
25 ik 845 (32%) DIEBITRFEARE D EF

Table 3. Auscultatory and phonocardiographic manifestations

Case Murmurs
No. Grade PMI Radiation Findings
1. 3/6 1L, lateral 2L, It. back Delayed SM
2. 3/6 2L, rt. back 2~3L, rt. back Continuous murmur
(Thy,, lateral)
3. 2/6 1LCB Xiphoid High-pitched SM
4 3/6 4L, lateral 3L, sternum, axilla, Delayed SM
rt. back
S. 3/6 2L 3L, apex Delayed SM
6. 2/6 2L Axilla, SLAAL Delayed SM
7. 2~3/6 3L Base ~axilla Delayed SM
8. 3/6 Rt. back (Th;) Th;_g, rt. cervical, High-pitched and delayed SM
rt. supraclavicular
9. 3/6 2~3L Lt. chest, back (Th,_;), Rough delayed SM
abdomen
10. 3/6 2R, lateral Neck, 3L, precordium, High-pitched continuous murmur
bilateral back, axilla delayed SM
11. 3~4/6 2~3L, lateral Pulmonic ejection mid-SM
(high-pitched)
12. 4/6 2~3L Musical and harsh SM
13. 2/6 2R 3R Ejection SM
14. 2~3/6 Lt. carotid artery, Vascular stenotic murmur
abdomen
15. 2~3/6 3L Apex Vascular stenotic murmur
16. 3/6 2L Precordium Vascular stenotic murmur
17. 3/6 1L 1R High-pitched SM
18. 3/6 3L Rt. cervical artery Vascular stenotic murmur
(supraclavicular fossa)
19. 4/6 Rt. clavicular artery Rt. cervical artery, back, Vascular stenotic murmur
epigastrium
20. 3/6 Rt. neck 1~2R, back (Thy) Long SM
21. 3~4/6 Rt. neck Long ejection SM
22. 3~4/6 2L Localized rough SM (loud
musical)
23. 2/6 2L Vascular stenotic murmur (louder
during expiration)
24. 3/6 2L Pulmonic ejection SM
25. 3/6 2~3L Delayed SM

PMI =point of maximum intensity ; SM =systolic murmur ; II A=aortic component of the second heart sound ;
II P=pulmonary component of the second heart sound,; PA=pulmonary artery; 1L, 2L, 3L =first, second and
third left intercostal space; 1R,2R=first and second right intercostal space; 1LCB=first left costal border;
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(170~230 mmH,0) &5 7z. &, AEAFG CBMEL, AEEXE) 27RL
6. LENFA o MURERES L T OBEPRE T, Mtk P

5 2 R ERER & TR T KREMRRIEGREE & 5% BLOVis (Vo) oBHE T 823 17 il 9 61 (53%)

in main and peripheral pulmonary artery stenosis

Second heart sound

Comments
Intensity Interval of II A-IIP  PA heave*
IIAKIIP 0.08~0.10 Yes Autopsy
IIAKIIP 0.075 Yes Continuous murmur, ICPCG
ITAKIIP 0.04 Yes Autopsy
ITAKIIP 0.07~0.10 Yes
ITA>IIP 0.04 No
ITA>IIP 0.045~0.05 Yes PR murmur, relative TR murmur
or ITAKIIP
IIAKIIP 0.04 Yes RV heave*, PR murmur, relative TR murmur, TOS
IIAKIIP 0.09~0.10 Yes Complete right bundle branch block
IIAKIIP 0.04 Yes Continuous murmur (transient)
IIAKIIP 0.04 No Continuous murmur (parasternal to left axilla),
rubella, ICPCG
ITA>IIP 0.07 No
ITA>IIP 0.03 No
IIA>IIP 0.03 No AR murmur (2~3/6)
ITA>IIP 0.03 No
IIAKIIP 0.07 No AR murmur
ITALIIP 0.05 No
ITIAKIIP 0.03 Yes AR murmur, autopsy
IHAKIIP 0.03 No AR murmur
IIA>IIP 0.03 No
IIA>IIP 0.03 No
IIA>IIP 0.03 No
IIA>IIP 0.04 No Maternal rubella, ICPCG
IIAKIIP 0.06 Yes PR murmur
IIA>IIP 0.08 No
IIAKIIP 0.04 Yes Autopsy

ICPCG =intracardiac phonocardiography; RV =right ventricle; PR=pulmonary regurgitation; AR =aortic re-
gurgitation;; TR=tricuspid regurgitation; TOS=tricuspid opening snap ; rt.=right; It.=left. *parasternal heave.
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7. M@ X BRETR

— A DR RITE A T AR v 23, Bl MLEE
EETHEFATRESE2EDEHREETHY,
FRBIAREE R DL R DERS i, KM T
BIRD Al of/IME & 2 7c. SERMEMBIRE %
TIPS MR R L, oA REA
T, b3 modular vascular pattern #5RL
7z,

8. FRRHRERE

IR 4% B T 1 LR R o R IE 1T S U A L
ERLT

9. MmITENRER XL OERFTR

B LREEM 2 0TS L 2 B2 RIS R ©
X, MfF L7242l Flic EARBIIR S, H5
VIR AERHEIR O B e H/MER A B . Bl
HF—F g (13 6]) T AE & MR L o
RICERZE 2RO T, MBIRFPRAELE & 0 &R »
TRETH - 7c. HEIFEF] T IMBIIRERE & K
FERHBIAR & o R ICIE I ARS (ERZE) »33EF & h
7o (13 ek 54 : 38%). 4y 72 FiBHAR EER TR
gD S RAMBIR OO FEENTRR S h iz
(13 filep 6 451 = 46%).

10. HEZHRE

BII.MMA 7% 5z 92Te-MAA v o575
74—z & BRHIE R ¥ v >~ (10 BIIZHEST) 2 T,
Pesg & - I AL AR Y U T g o RIBHFE D
b, mKr X3 imEAx v AT
L, BEXED R WILFERED & 7.

11. Oz a—Xig#E

HEIESE DEEF 2 Fliz>nWTih T a—K KR
L. FEMEE &RHERIC 3 v T (Case
25) W@ o = — EARFIERL, LEPRI
AR, IEH L bic EEM~MCEPEE R T
Wiz, JER M & — Kix 3 —K TSRS
ko &Rk, E-F GE OB, a EoiEk, I
WEHLEAE e Y, BiEMEARF — v R L. fit
FRIES I & 5 Bk EERIOEEH (Case 24) i
BWT, HEEEE Ry 5 —THIET S L, Bk

Table 4. Classification by phonocardiographic
findings of main and peripheral
pulmonary artery stenosis

Phonocardiographic classification g(t)i'ex?fs
Group A:
Main pulmonary artery stenosis
1) With pulmonary hypertension
2) Without pulmonary hypertension 5
Group B:
Peripheral pulmonary artery stenosis
1) With pulmonary hypertension 3
2) Without pulmonary hypertension
Group C:
Aortitis syndrome (Takayasu arteritis) 8
Total 25

MFEEEEE X 2.8 m/E) ThH VD, EEkzEiZx 30mmHg
Td -1 (Figs. 2,3). L LAGBINR O RIHEIRE
HE TIX, BRASEAL VBT € — L DAY BEWIERAL
ChBied, Fy7r5—ikick 3 Miis & OER
2 TcERM o7,

2. LEREMHRR

£ 25 f) TR L e SR FA9ET R Table 3
RTZELTHB. EEHROETHRAR/ILI L
{, @pflicimTsRbFELEBFHFR I, M
BIRIEZE & 72 XA OO ICHEY L o i e
RoticEn Il FofBoEETH-. Th
B RAS L & IS MEAE DA 412 & b Table 4
DT ELHFRETH - I

L 11 FHH BRSO TTHEIC 2N T
zhEhofico& Il FolE L HRMEREE
Kt Uiz, 11 F KBRS (TTA) & 11 Fh6
BRAS (IIP) 2 £% 2 REFLEFRICR T 5
RIBoES L VERIL, 1P oiExtasREE %
1IP/IIA T%b L7- (Fig. 4 £). ¥ 7=k < 11
7R (TA-TIP) % &L 7z (Fig. 4 ).
Bk T Ep RS CmILE 2 5 A-1 BT
EEIRSGERE (PA J£) 8 60mmHg pLET
HY, HERAERES ST TIP 3 LTTHEL,
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Fig. 4. Relative intensity of IIP (IIP/IIA) (left) and split interval of IIS (right) on phonocardio-
graphic findings in patients with main and peripheral pulmonary artery stenosis.

ITA =aortic component of the second heart sound ; IIP=pulmonary component of the second heart
sound ; IIS=second heart sound ; MPAS =main pulmonary artery stenosis; PPAS =peripheral pul-
monary artery stenosis ; PH=pulmonary hypertension.

7z 11424 R0E 13 745 0.076 5 (0.075~0.107)
LREICBEP o, Fhicxl, RUERE
WREETIEH S HBHEMEEZ bRV A-2ZHICE
¥ 3 11 F 426 1 0.053 5 (0.03~0.08 )
<, BELEHBMN A-1 Bl To0%kS,
F I AEAREN D LB L, IIP o TERE» L
nighoiz.

FBIRKR RS D BRAEREF, MEMERE 24> B-1
BT ORMEIRIEEIE X 80~120mmHg <, II
0 5B 13 T3 0.0447 (0.04~0.05%) &, ¥
B TIEd > TH A-1 Bick+hidiggl,
Ladh 1P 3B TR R L. IBIIREK
Rzl CHiEIME A Lav B-2 Bicsit 3
I Fo4ZERE, BHeaEERT 14 (0.09
) (ELEAEM T v v 7 F]) 2L L¥EH 0.046 F
T, REFVELENHETIEH BN, 1IP o
Bhrotz. Thbicxtl, KEWRRERE CHB)

Rz E2H+ 561, ik 1A DITERD 3
72, FlxEmLERED 2 1P BT L T b,
IIP ofExttiE Ao iz b, Fk 11
EONBERLBEEE Th o 2.

II HA5RORBBHE LB T 57200z, elec-
tromechanical intervals (Q-I1IS) #sk®, Weis-
sler DIEHED Ltk L7z (Fig. 5). 2R,
A-1 ek ir 5 X i, 1IP Ji Ligiw 11 &
DB ETRHEA TR, 1A o BRHIHERZE Lk
iz, &b 1P OBEMSERNT, TOREE, 11
ERHOBERTEICKTHLZ LRHL L
holz. ZhiELl, BEICHY ST 5
# L Twv 3 Eisenmenger SEfEaE 12 ] cix, 2L
W Q-TIA oéEfEE R THIER<, £ 1IP 0
ESH bRz, I FHEEIALL TR -
7z (Fig. 5 ). —7, KBMWRFERELICHE D fifi
BAROPAERTIE, Q-IIA FERIIEFE
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sec. O :right Ventricular Systolic time (Q-IIP)
0.50 ® :left Ventricular Systolic time (Q-1IA)

-
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Total Electromechanical systole(Q-1Is)

R=CRBBB '

[ ]
| L | | L

L)l

] | 1 1 1 1
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Aortitis Eisenmenger
Synd. Synd.

MPAS PH+ MPAS PH— PPAS PHH PPAS PHi—

Fig.5. Time intervals of IIS versus heart rate (HR) in a variety of pulmonary artery stenosis.
Open circle: IIP (pulmonary component of the second heart sound); closed circle: IIA (aortic
component of the second heart sound; cross: no split interval of 1IS (second heart sound).
Total electromechanical systole (Q-1IS)= —2.1HR + 546 (SD = 14) (male) and —2.0HR + 549 (SD=14)

(female).
Other abbreviations : see Fig. 4.

IpP
12}
=
: 9
K] —l— """ = it il ;: i s> At nial St
>
& Normal
£ Electro
Mechanical TA
Interval
PH(+) 1 PH(-) PH(+) PH(—)
———————— e —d—mmm— =l —————d fortius
Main Pulmenary | Peripheral Pulmonary| Syndrome
Artery Stenosis | Artery Stenosis

Fig. 6. Characteristics of time intervals of IIS in

patients with main and peripheral pulmonary

artery stenosis of different etiologies (Schema).
Open circles, IIP and closed circles, IIA.

HANicE EE-oTEEEREY, 2 QIIP §
ITA OBEIZEE > TR L TW. LAL1fT
i ITA OBIENE L Wb WHRERL, £
o 1] CIIBEE L7z ITA 28 1IP &4 - T4
B Hiph o7 (Fig. 5).

Fig. 6 iz bk oBfR # AR SR Lc b o T
H5.

E7, FBIAREEERO BT £ /2 i FAEFITIHE
BARICTERARFREE L, WEERO KD
Mz I siclRL, I To43EEL LI
WAL Zo Il FoHREEOEKOHAK
D L, IHEHIMETSS 23T~ R - 721812 b 4
e Lz,

2. :E\H%GCOV\T

DHEE I 2P TR S h, RIOES, s 2~
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Fig. 7. Phonocardiograms (upper), a pulmonary artery angiogram (lower left) and

scintiscans (lower right) of Case 1.

3 e i IR & ﬂ#é%ﬁm§<@5
Bl 14 45 : 56%), FRAKZA R, W, ¥
%@ERE<E%T6%MHW?@%ﬂTboL
25 10 451 : 40%). Z o 1 FaBiEn
t%%@@w%mﬁ%a,fabﬁwm%&wn
B cdH Y, KREIIRRIEGER &R < 17 Fih 15
1 (88%) (2 B v 7. FHiBHIREHEIYIHES o R
72 2 KBRS - KBIIRIEERE D 141 &, i
TREEFEEIE (= X % Ifif AR FERRIE 12 = R FrEASHAR A
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Fig. 8. Phonocardiograms (upper), a pulmonary artery angiogram (lower left) and

scintiscan (lower right) of Case 2.
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Fig. 9. Phonocardiograms (upper), chest radiographs (lower left) and a scintiscan

(lower right) of Case 4.
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Fig. 10. Precordial (upper) and intracardiac (middle) phonocardiograms, a pulmonary

artery angiogram (lower left) and scintiscan (lower right) of Case 10.
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Fig. 11. Intracardiac phonocardiogram (upper) and findings of right ventricular catheteri-

zation (lower) of Case 10.
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