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The heart in progressive
systemic sclerosis (PSS) :
from phonocardiographic
and echocardiographic
studies to clinical clas-
sification

Takao OKIMOTO

Tsuguya SAKAMOTO*

Terumi HAYASHI*
Mokuo MATSUHISA*

Eight cases of progressive systemic sclerosis (PSS) with definite cardiac involvement are
presented and discussed with special reference to graphic studies including phonocardiography

and ultrasound echocardiography.

According to the “dominancy” of the sites of involvement in the cardiopulmonary system,
these cases were tentatively classified into 4 types; A. pulmonary hypertension-dominant type

(case 1 to 3), B. pericarditis-dominant type (case 4, 5), C. myocardial and/or endocardial

lesions-dominant type (case 6) and D. mixed type (case 7, 8).
Although “scleroderma heart disease” often embarrasses physician because of its mystifing
cardiac manifestations, the above-mentioned classification may be applied to other cases and

serve one to analyze them.

Key words

progressive systemic sclerosis (PSS)
Raynaud’s phenomenon

pulmonary hypertension

pericarditis

myocardial fibrosis

HHUREE E
*[l HoPE
HUR SO X AH7-3-1 (FF113)

Department of Physical Therapy and Medicine,
*The Second Department of Medicine, Fuculty
of Medicine, University of Tokyo, Hongo 7-3-1,
Bunkyo-ku, Tokyo, 113

— 297 —



A, A, B, RA

FLoIc A '

VB DR E3B A 5 LT TR EE (scle-
roderma) @ 5 5, 0, i, B, LSO PIMEE
WEOWE RS bOVHLN, DEIneLy
P 7 fiE (systemic scleroderma) & 3 UM MEST
4 B L AE (progressive systemic sclerosis?),
PSS) /s & LIFTF, REMVEMICRBT2E0L
KHLUTRh, 5% PSS OZWOER Izl UA
NIBRZEICBLIN 2O TH 5.

PSS OIRZEICH A UTHE, JREIFTAYY & %
VVZAETREERES DY DD b A LIt lE B SR
HHNBH, Ny b4 FiZisl 200 LOHE
WIS BHERBR UL CEPMTR. T hid
PSS pfififE, OB, O, O WIS 2 R,
FRNIFIELBEICE UES &0 ) FERIGER
THLEONS. ZCTHEEL B TOBAICL-
T, TOEKRB2HERE U THI.

x &

1967 9 Ab> 5 1973 4E2 A £ TOS54ES # A
Oz, mRYEANTHTABE LTz PSS 25 @l 5
5, BR LS DIGORE 2, UL b EHD
BOLER, BEBEL=2-277 4 (UCG) % 0
graphic study #2{TUWIETZEERIIC OV THE Lz,

iE Bl

FEGI1 :MS, 34F, ¢

1969 4E L 4 2 —fERHER. 1970 4E & b £ Feik:
Bffiftidp b, BAMIY v ~F L L TAT 04 FORR
P2 BlG, E12C OEX H FEO LN OBILICE
<L 1971~2 48 i, RiCE#DO=EY — %

OB, EHBFRFOHFE, BUNZHRALSL LI
75 2 1%,

HOis VIR EE TES 2 5SOEH, DEMTHE
JER, OERIEE 2 ihfdked s (L) Thishik
EXiE (PE)) & NEMBIRARY (IP) DI % &
% (Figure 1).

SEM 2 - HH., 263, 2

1964 fE v 4 7 —fERIER, C DY & b R % Fdk

»1, 238K T EWD oo, 1965 4 L FHH:EE
i, AERA. 19684EH & hIEBROHE %,
1971 FE i i PR S 3R A 5 & 5 1Tis b, DS
B, 1972 AR i, FFEGEB)CHE-> T
BT TR SN % & 5 oA 3 Eid X,
WE RS 12, FILCOEL b FEFRIC L B,
W R 24247 % L 917z - 12, FH5IC acroscle-
rosis & 5.

98 L $R 5 3 Tl R S ICRRMERE, A2 50
EWsEHBH D, DERBAEZELR OFRT
2 IP O LWL 4 51, HEHh—EMic=
KSR EHE (TD HPHB UI: (Figure 2).

C DB, WFRREES R IR U, 1973 4F
2HICADERTI 2, iz RCHEEHALE» N
& 9icish, 2 HISA%LE L.

HMT, BEOREEONEES, Filis & Ol
BNREE OILER & NI, B O3 s i#HEE (honey-
comb lung) %hia b htc. MOMERE T, N
RO VOABRILED T2, & RO SMEL D
DVEHENALND.

SEFI 3 T EXK., 464, %

19684E L 4/ — iR 40 & 0N EhRE R PR HS HY
B, 1970 FEL FepEBAfI g, F I EAREE 2 g5,
1971 3 » & Foh ARED b &, TR R H 1
LT, 1972 A5 2 S5 OB ICk O T #E 50 B
BHEU, ChziWFl, A%3,450 hic
ETARN

OB VRGBT 2 B O 2 4 5 2D
KR DEREAEREEXR. ODFRT4lic TI,
3L lateral (C iliBhIRERH & &5 K2s TP, ZhiciE
B @D Graham Steell 3% (GS) # # % (Figure 3).
C OIEFIO UCG 2, $#3EKR® RV dimension
» 42 mm THLODEOIEKRD S H, =LRfpHlk=
2 — (3 E i CORBAEN, LRI EEERHER b &
<, HERAE O K 2RHE S % (Figure 4A).
1z, MBIIRED 39 mm &KX <, MRS =
= — 3 diastolic plateau 278925, WVWINHFEL
WA IS 2R CTdH % (Figure 4B).
AR R I — AP D 2 LB & %
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Figure 1. Case 1. M.S., 34 y.o., female. Pulmonary hypertension-dominant type.
Phonocardiogram (PCG) at 2L (second intercostal space, left sternal border) shows
pulmonic ejection sound (PEj) and accentuated pulmonic component of the second
heart sound (IIP). L, M1, M2, H: low, medium and high frequency PCG. Paper speed:
100 mm/sec. Time lines: 0.1 and 0.01 sec.

UTis b, i B U kiR O £ A D
MARH 2#& 7 38 % (Figure 4C).

COEFIR, 1973 Fic/s b HOARLED ER »
WU, 6 H20H3ET- LIz,

fEFI4 RS, 26F, 2

1965 4 v 4 v —FERHBL. 1968 4F £ it BA it

HETT A B PEBE U AE D D2

. 1969 EFBICEN B LOBIE R AL, CO
S D EEBRDD D, T FHEOD acrosclerosis
IEME NI, 197048 X b EBOBEL D b .
1971 4 2 AR RS HE, v REETLE
W %2 BbE 2 DREOIEK % A 12129 ABR.

Figure 5 3 ABZ45 v A O DT, DEEIR
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Figure 2. Case 2. H.H., 26 y.o., female. Pulmonary hypertension-dominant type.

Note fibrosis in both lower lung fields in chest roentegenogram. Besides markedly
accentuated IIP, tricuspid insufficiency murmur appeared transiently during PCG
examination. Car.: external carotid pulse.
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Figure 3. Case 3. E.K., 46 y.o., female. Pulmonary hypertension-dominant type.

Generalized cardiac enlargement besides prominence of the pulmonary conus. Definite right ventricular hypertrophy
pattern in.electrocardiogram. PCG shows tricuspid insufficiency murmur in 4L and Graham Steell murmur (GS) in 3L lat.
.(area just lateral to 3L).
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Figure 4. UCG of case 3.

A: Enddiastolic right ventricular dimension is 42 millimeters indicating enlargement of the cavity. Echo from the
anterior leaflet of the tricuspid valve shows delayed opening at E point and slow diastolic descent rate, that
may be associated with increased right ventricular inflow resistance.

B: Diameter of the main pulmonary artery is 39 millimeters and pulmonic valve echo shows diastolic plateau,

signs of extreme pulmonary hypertension.

C: Motion of the anterior leaflet of the mitral valve resembles that of mitral stenosis which suggests left ventricular
inflow abnormality associated with pulmonary hypertension.

AN UL ER O A 5N 5. O NIEE SR
K, DER 2L TH#REEHE, TP oLz
A LEOLET V) Pt T h, 4L

TROFOHRICERAS, FrOHWHES(F)Pd
h, DIEEES EEDNS.

CDEF I DBEILR 2 M 5 AR RO =
Y — K2R U, 197147 A 24 A% LIz,

SRS D CM, 33%F, 9

1970 FE v 4 7 —fERIHE, RCHRED D .
1972 FFEFHR OFE L BN % WA, KREL
WA <. 1973 4FEIEI NS 5R , FIR OIFIE B
bz, ABEERIC4T - 712 UCG T2 anterior 35 &
O posterior OOV IFED AL T, DEED
swinging & 515 (Figure 6 A). 5 7 A%
OB TIROERE 23 T & 2\ (Figure 6 B).

EFl6 :UT, 36%F, ¢

1963 4F L 4 2 — R HBL. 1964 4F BH I,

KT, RERD H b . 1965 FEFRMT, U TR
EELFY . TICOEL HE 4 petit mal & 3
L Mi& grand mal FROFE(ELEC hIrH iz, GOT,
GPT, CPK %0 EHA-»HEEMBe< . 1967 HHas
2R RO = Yy — FBEED D, T ORMIRE

WA UL, OB HOREIEIMERS &0
PRy, o OERE aVe, Vi~V i fiZE

gD HE U, b BUBEERD 5 bickkx
iR, HEE LTV o 1z, 1970 O KT
bh, COEDLHIMH 2EES. 19728 K&
DARFRPB DN REICHEE, 1973 F I A b
MDALDOKREE 2 H 2 56 HIET- LI,

Figure 7 @332 7 AfIO 3 O T, DY
BEULIERL, DERBERT o v 7EONE
PSS REESE DS I D - T2 12 )[R HE 75 BT BERE ZEfh #R A5
mask N> T 5. DERE DRI D 5.0
FEER T TR RS (SM) b b,

— 302 —



HEAT P 42 SRR UAE DIRZS

Figure 5. Case 4. R.S., 26 y.o., female. Pericarditis-dominant type.

Chest roentgenogram after pericadial effusion has largely subsided. On PCG, PEj, accentuated IIP and atrial
sound (IV) of right heart origin are recorded, and short, high-pitched murmur (F) after the second heart sound
suggests per1card1al friction rub.

FilRZEe (Xiph.) > 5 BT (SR) 2 T AWDZEODH; OPIBE T IR LR D EIE L,

WS R 2R3 TT 30 & OF (O I ME D O IR e e B RABCERHTH 3. L L, BEERO

BEBHEAT S, UCG TREZEEDOIK»H b, KESBICAZER S, BRBIKTEE OELE

FEBED hypokinesis 258 1C. % HBHDHTH -1z, DA OHREG L HE DR
Bl CERE OFRMEFML OB R, A DIEOHL BT & OO BT RRAME DEENT, 2ok, BEERT.

K, BIEFH OIS &L, BEBEOEMED O

b, EERNMEC fibroelastosis 23W» iz, FILkE SEHI 7 1 SH., 40%, 2
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Figure 6. Case 5. C.M., 33 y.o., female. Pericarditis-dominant type.
Massive pericardial effusion (left) that had completely subsided after five months (right). Note marked fluid
accumulation both anteriorly and posteriorly as well as ‘swinging’ of the heart in UCG of panel A.

19632 MBI L C b, ZOBEUFEDM
(CFOBIMER 24§, Ric v 4/ —iRiHEL
19724EF# I HE L 5 > LD ARED =Y — F %
FDR U, HEEE O ASER i IS A HES 3T b

N2 S U RS T RREE, A 2,420
2, DB TR D D, T, aVeitiH q
WOREEND D 3. —J, DFXIE 3L T click (K)
ELEVIIERMSS & TP ORI TE», 4L
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Figure 7. Case 6. U.T., 36 y.o., female. Myocardial and/or endocardial lesions-dominant type.

Marked cardiomegaly in chest roentgenogram. An earlier pattern of extensive anterior wall infarction in the
electrocardiogram is now being masked through the development of intraventricular conduction defect of left
bundle-branch block type. PCG shows TI and pericardial friction rub (F) synchronous with atrial contraction in the lower
sternal region (Xiph., SR) as well as systolic murmur (SM) over the entire precordium. ’

UCG indicates enlargement of the left ventricular cavity and hypokinesis of the posterior wall.

This patient had developed intractable biventricular heart failure. Autopsy revealed mild fibrous pericarditis, patchy
myocardial fibrosis and deformed mitral valve with fibroelastosis in the left atrium.

SL MCL: midclavicular line, fifth left interspace, Xiph.: xiphoid process, 5R: fifth intercostal space, right sternal border.
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Figure 8. Case 7. S.H., 40 y.o., female. Mixed type.

Pulmonary fibrosis and prominent pulmonary conus in
chest roentgenogram. A questionably abnormal q waves in
leads III and aVF. PCG demonstrates early systolic clicks
(K) and slightly accentuated IIP as well as presystolic
pericardial friction rub (F),

This patient has had recurrent episodes of congestive
heart failure of unknown etiology.

1971 4 acrosclerosis % x 12U, 1973 F itz hF
fRiCEE DA UARE. IfE 170/110. £ O3
TG & TR TH 5. ABike s OFE
BRI U, DRI & b DR
FSEHE . X 5 i3 E Rk (pulsus altrenans) &0
i—ﬂnwwﬂ—n—-rmmm~m-~w& SRS % 4 5 & 9105 5. BB VEE
' . ETIEIROIRRHEE & AR UIIDEE 2,
O TR & ST-T £t %2 2 % . DFRIID
ISR IR A A2 M (MD, 2T OP

: i
.

e veadt L h e
M1 iff

Apex |

CINMERTIH OO s % # % (Figure 8). DICED D D, F I FEFR AR A DO IR EE
SERIS t C.A, 493, 2 FEWALND. —F, SHBHIRE &M 22 E R 2
1968 4F L 4 —SEMRHIR, &R Al R LTIz, 9 (Figure 9).
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Figure 9. Case 8. C.A., 49 y.o., female. Mixed type.

Marked pulmonary fibrosis and triangular enlargement of the cardiac silhouette. On PCG, mitral
insufficiency murmur (MI) in the apex, accentuated IIP in the base and diastolic pericardial friction rub
(F) of wide distribution are noted. External carotid pulse has revealed extreme pulsus alternans. Died
soon after discharge.
6L MAL: midaxillary line, sixth left interspace.
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Table 1. Classification of cases

QS| patient | PV | PH PC MC | Type | Course
|3t e |+ A

2 |yl 201 6693 |4+ A |
3 5:(})( ;5 6750 | +++ A T
4 | RS2 6arn |+ 4+ B | f
5 5(’;‘ ;3 6746 ++t B

6 ;J(;r :;6 6689 |+ ++ +++| C il
7 |[SHA 68 |+ + w2 | D

8 | SGAP 6137 |+ ++ 4 | D |

+, ++, +++: degree of pulmonary hypertension (ITH),
pericarditis (PC) or myocardial and/or ex_ldocardial lesions

(MC)

: pulmonary hypertension-dominant type.
pericarditis-dominant type.

myocardial and/or endocardial lesmns-domlnant type.

mixed type.
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RA EREZHNED @ LOKMSSE->TEH
ETOT, HEOHBOHMA THEE»>12DT
T, EIUTEBARUNLNZTA KW 1D
DETHL, TNIZTIRRTH I 5o B
3 (GwX Figure 9).
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NBMEZERLUTH LD, bro&kibhh rub TR 7SN T U & 5 4. C OFliE mixed type
TRATTUNE S, —FHE A 5N 5 Diddriction TOEREDHETHD.
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