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Summary

Mucopolysaccharidosis (MPS) has been shown to cause cardiac involvements. However, echo-
cardiographic features of MPS were not well understood. We examined echocardiographic findings
in three adult patients with MPS. The diagnosis was confirmed by measuring urinary acid mucopoly-
saccharide and a-L-iduronidase activity in the white blood cell and skin fibroblast. The age ranged
from 29 to 54 years. Two patients were Scheie syndrome (MPS I-S) and one was suspected to be
Maroteaux-Lamy syndrome (MPS VI). All patients had a systolic heart murmur suggestive of aortic
stenosis, and one had an additional apical systolic murmur consistent with mitral regurgitation.
The echocardiogram revealed the following findings; 1) an abnormal thickening of all aortic leaflets
with reduced valve opening in all cases, 2) diffuse and marked thickening of the mitral leaflets, chordae
and papillary muscles, no upward motion of the posterior mitral leaflet in spite of reduced E-F slope
(13, 23 and 17 mm/sec, respectively), and slight narrowing of the mitral orifice, and 3) a slightly
thickened and dilated left ventricle (IVS: 11, PW: 12, EDd: 58, and ESd 44 mm) in the case with
Maroteaux-Lamy syndrome. The last finding was probably due to deposition of mucopolysaccharide
in the myocardium, because the coronary arteriogram in this case did not demonstrate any signifi-
cant lesions.

The echocardiographic characteristics in our adult MPS cases were similar to those reported
in infant or juvenile cases with Hurler syndrome (MPS 1-H) or Hunter syndrome (MPS II). How-
ever, our Maroteaux-Lamy patient may be the first case, in which myocardial involvement by muco-
polysaccharide was suggested echocardiographically.
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b a%pEiE (MPS) i3, BREXEILY, 25
R IR &\ = ZRER OILE L IRPERME & o £k
Pkt N A & 2T RRERMEE TH Y, BE
ERB LOREREFROBERICL Y, 7RIZHHS
hTwa. Hurler EFER (MPS I-H), Hunter
fEMEE (MPS II), Morquio 3% (MPS IV) Gix
BiEHREE, RBRFESR, EHIRER B
EZoLIERFEOEHPESBE S T
3. Lal, hxza—KEFRICE L T, 1975
4, Schieken 59 DEEITIZ U F 2 Bl oL »
»BDHT, F0OKES X Hurler fEFE, Hun-
ter JEBEBICET 50 THY, KA Scheie JE
et (MPS I-S) icBi+ s @I b hiew. %
7= Maroteaux-Lamy jE## (MPS VI) ci3l>
REDOEHFIE 2L EhTHE™.

GE, A ERA L = LHEE 3 ] (Scheie fEE
7% 2 f], Maroteaux-Lamy fEf&#E 1 4) ##XBk L,
Zobxra—HFRERF LIcoTRET 5.

fEG 1: S544%, B

MBI MRS Th 5. S3 R FIEHEIERIE
HHE, SYRcUB LB L. VIBRFE 150
cm. B OMREE, gargoyle fREH, AR
B, BAVv=TEOFRELY, RPBEL=%
PERPEE T 42.3 mg[day T, EFE D3 2L
SFITHEML Twie. AMmIRES X O RE RS
Rai%3kiz X 5 a-L-iduronidase EiEix, #h#Z
A 7.5 nmol/mg protein/18 hour (control 65—
177), 45 (control 883-1600) L EBARIKT &R
L, Scheie fEfEEE (MPS I-S) & 27 L 7= (Table
1).

B2k, PaBAEE 2 M5 o MR E&SE 3
[z 22iF, Levine III/VI BRI ERIHES &
BEE L. OEX<I I IIT 8 X0 aVr gk
L igEy P 2R, EfEHHEEcT
QRS o high voltage (SV,+RV;=3.8 mV), II,
III X8 aVF i 0.05mV o ST {KEF#&E»

Table 1. Biochemical data of three cases with
mucopolysaccharidosis

Case 1 Case 2 Case 3

Age, Sex S4,M 47,F 29,M
Toluidine blue-o Spot Test + + +
Total Yrinary Excretion of 38 |_46.5 31.1-43.9 34.9

Mucopolysaccharides

W1
(Control 6.1-14.8 mg/day)  (C. <35 mg/L)
Carbazole/Orcinol Ratio 0.54 0.41 0.92

(Control  1.1-1.4)

d-| L-lduronlduse Activity 7,5* o* 70,7%*
(Leukoc! (Control 65-177) (C. 109-360)
d-L-1duronidase Activity 45 76
(Skin Fibroblast) (Control  883-1600)
MPS 1S MPS 1S MPS VI
Dlagnosis Schele Schele  Marotegux-Lamy
Syndrome Syndrome  Syndrome, Susp.

* n mol/mg protein/18 hr
%% n mol/mg proteln/hr

7z (Fig. 1). ¥ X #gcwxzsE 10, 101, 1V,
FLhAE I SREML, Dk (CTR) ix 63
% Ltk ER» - (Fig. 2).

Dra—XfR (Fig. 3): M £— Fhxza—
KT KEBRFICEE T =2 — LBRE OBKHIR %
Aol EEERLEVWIEEZELESLET

—%5 L, E-F slope i3 13 mm/[sec 2L ¢
EFLTWe. EERL M mm LKL T,
KEMRF B L CEEROIEE BB LT 2 - T
LRD bR EIERORR»EFEHE~D M-
mode scan Tit, MIEFOSET 2 —3Hl, %
REDARREFITOCEAMICED DR, Fil
WOELIIRE Ch - 7= (Fig. 4). =RHi2HIE
ExBoien, EERCHLBE T WiF
MRS IBE 2 <, a o kL HEH slope
DIETEED .

R 2: 478, Ltk

BT L ARELE b 5. M4 RE X Y ISR EE R
RHE, TR UBRERB L. ZRRFEIL36
cm. BAEifHREE, gargoyle #REM, AERME,
B~NV=TEOFR®RDHY, LaSEEREDLL
oo REERME & = ZFEGPEERY S 37.5 mg/
day GIE% 03 72w L 4 fHicHEin, AmEks &
VR EBHESE M o a-L-iduronidase 41X 7 h
Zh 0, 76 nmol/mg protein/18 hour B/
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Fig. 1. Electrocardiogram (top) and phonocardiogram (bottom) in Case 1 (54 years, male).
2RSB=2nd intercostal space of the right sternal border; L =low-frequency phonocardiogram; M=
medium-frequency phonocardiogram; H=high-frequency phonocardiogram.

Fig. 2. Chest X-ray in Case 1 (CTR=63%).
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Fig. 3. Echocardiograms in Case 1.

The aortic valve shows multiple echoes indicative of thickening. The mitral valve reveals also
multiple echoes with decreased early diastolic slope (13 mm/sec).

Short axis=short axis two-dimensional echocardiogram; Long axis=long axis two-dimensional
echocardiogram; AoV =aortic valve; MV =mitral valve; LA=left atrium; LV=left ventricle; IVS
=interventricular septum; LVPW =posterior wall of the left ventricle.
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Fig. 4. M-mode scan of the mitral valve in Case 1.
Both anterior and posterior leaflets demonstrate multiple echoes, however mitral annular deformity
is mild.
AMYV =anterior mitral valve leaflet; PMV =posterior mitral valve leaflet.
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Fig. 5. Electrocardiogram and phonocardiogram in Case 2 (47 years, female).
After Master’s single two-step test, the electrocardiogram shows positive ST-T changes in leads
I, II, III, aVL, aVF, and V3—Vg.
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Fig. 7. Echocardiograms in Case 2.

The aortic valve shows multiple strong echoes and its systolic separation is reduced. The mitral
valve shows multiple echoes with decreased early diastolic slope (23 mm/sec). Thickened chordae
tendineae are shown in the left ventricle.
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Fig. 8. Electrocardiogram and phonocardiogram in Case 3 (29 years, male).

{ETF%/7~L, Scheie fEfEa (MPS I-S) 2
L7 (Table 1).

WL CRMBLARE2MMcRRAER T3
Levine II/VI oBRHMEIRHERHES & R L 2.
HEHRFDERICEE 258 e h o7, Master’s
single two-step test <, Aff#g I, II, III, aVi,
aVF, Vo icE & 72 ST-T 22 8w 7 (Fig. 5).
HaEs X e Tk AERIE A B o7 (CTR
47%) (Fig. 6).

Dxa—FR Fig. 7): M £—FLhza—
HeABIRAII=HRE SIEEERL, BKHRE
Mo T, BEIERRIRE»SFRICHT, B

#5mm oBY—BELE: za—BERL, B
RIZLIBE 2R D=, [4igFHaisk E-F slope i3
23 mm/fsec LIET LTV, HESIc#LiEE
Hme, SAFEOEEBERL 2. EEERI
28mm T, LK hol. EZICELTIE,
DEPRIDBEDOIEE X 2 <, IFEEIIET L A
bhihoiz.

R 3: 295%, B

IS@olFedaishn, 23k 3 @Kk
FEIEOBEE S 5. 26 5% F1EREIDR, 28 /%, 57
EREThBSHER L, 29 B cuB 222 L. &
£ 150 cm. Gargoyle ¥ S, BESiHERE,
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Fig. 9. Chest X-ray in Case 3 (CTR 59%).

JFIER, AR 7S, IRPEEM: & = LR ARPE
iz 349 mg/L <, EWOHNTHEThH-7. H
¥k k238 1 X % a-L-iduronidase 5413 70.7
nmol/mg protein/hour <, JEFI 1, 213 L DK T
F7L, ERRP L LPEERBPREBYT V<5
Wi Tdh o122 & XV, Maroteaux-Lamy i3
# (MPS VI) L%z 7 (Table 1).
ik, WoE A 2 M Levine III/VI o
BRHPEMES, E 70D Levine IT/VI ol
WM 2 HEE U 7z, DT i A WNGEE
i1z QRS o high voltage (SV;+RV;=4.4 mV),
II, III, aVr, V;, Vg Tk 0.1mV o ST
KT & T PR b2z (Fig. 8). Jiais X i
oz 1L, IV 5, £ 11 5oz 2@
», CTR59% LMERER LI, EMilyiciE
D -tk zRwic (Fig. 9).
xa—K (Fig. 10): M £— Fhza—KT
FRBIRIIC L HE = =2 — & EEE o BIGRIR % 58
W, EBIEFLHL BREDICELHT a—2RL
TW7e s, JEERINC R S ORR & OFATEB) 70

< WD = =2 — [ b EIE SR D BT 2.2 cm?
Th ol EERE S0mm ik, AR
K EHREE DR &7, IHEERIZIET L T v
(EDd: 58 mm, ESd: 44mm, IVS: 11 mm,
PW: 12 mm). 4o = —XTBEEL &
g 2R 7. MR EE 2 <, a K
EFICED bR, ZRFOIEELED bhieho
Te. OB F—F AMETE, KBRS OIEE 23558
EEEBEN~O B 7 —F MTABKREET, EizE
OFIiIE T E e dp o To. BEINRER TREE 2k
RIIRH DN h T

z #

L aSFEEOLT 2 PRI L TR, RA
TOMERIEE A ER DRI A OIEHFITHL
A Scheie JE{ERE2 ], Maroteaux-Lamy JE
Blpichy, Zobza—RPTRZKROME
HEh3.

(1) KBRFE=E IR EE & 77 3 25,
Scheie JEFERP] T D=2 —KE, E=EEXD
BEEEE], ODERED ST T Zkd »il,
e DFREE TRV L EZ DLk,

(2) faEFRIc LR, EER CEAHE T,
Y v~ FHEOMIEFRAEEICA OGNS L ) 7% F—
LR e o T SR, FLEA I b IEE 2SEE Y
b, o izl -7 #ige E-
F slope 3Z L <IKTLTW A, HBRoILEN
AT EBNE 72 <, AP MERIEE TH - 7.

(3) Maroteaux-Lamy JEfE#ED 1] T3kH)
RS, ISR OMEERTE <, ERIGERIKT & £
> Tz,

HUE % T b 2 SRHED = 2 —RICHIT 5 805
X, 20 BUTFTOBELEFICONT D b D HRE .
1975 4¢, Schieken 5913 9 flic > EfrEtEITV,
Hurler-Scheie compound o 2 ] (17 3%, 19 %)
iz mitral valve E-F slope of£F & multiple
strong echoes %, Hurler JEMEHE D 3 #1(2~8 5%)
WCEDEREDIK T 28w L Lic. 19814,
Johnson &% Hurler JE@ERE4 1 (4~14 1%),
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Short axis

Fig. 10. Echocardiograms in Case 3.

The aortic valve shows multiple echoes and its systolic separation is reduced. The mitral valve
shows multiple echoes with decreased early diastolic slope (17 mm/sec), but narrowing of the mitral
orifice is mild. The left ventricle seems to be enlarged and both IVS and LVPW are thickened with

decreased motion.

Hunter fEfEEE 1 7 (11 %) 1< mitral valve 0B
# e B)E & E-F slope ojfi/b# [, mitral an-
nulus o calcification, aortic valve DO EE, M
JEE, EOEEETAL AR el £
7= 1980 4%, Wilson 5% (3 Maroteaux-Lamy JiE
R Ll RELTw B2, ZolTa—RMpTR
L LT, aortic valve, mitral valve oJE %
HTWB. FEIOFKE~L O 3 HlE 29~54 oA
THBHDB, ZhETobTa—K Lok L LE
LRz b -T2

L 2 ZREAE ORZE OTREFRYE LIC i, L
L C Hurler SEfH o FIRFITHZ &, LA,
FIEOIEE, DHIEE, EEREEE S 5. &
TR, DB LR <, FE L LT col-

lagen fiber o¥fNE EEMEL = £k E BF+5

LEbh sl (Hurler cell) mEEICL 2 L
bh T a2, RN & IR <,
IR ORKE LT OREEIEIRE OfE R, ElcH
TR O, JEiELmb Y, PiEmE, MsRe
JEFRL Y% LB Tn 3,

o ORER B0 = =2 — [ _ELHIC KENRTR I
Ex#w, HEZL, BRHEHET 2R L2 fHiE
FRIzB l,ﬂ:.t 2plic i ofEE L E-F slope o
BT EFEDRP, FHP/MUTEL, EZ2BIV
%X E, opening snap % rumble #ZE® 74
Fad, ER 2 bz —ME, EBEEKLRE
B hole. ML) IEEZRETH B I
HEFRIEAE OFRE TN b o b s, fEH 3
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i, DREIC EREEETE ERLZZ 2D,
HIEFASTRDIE 0SB E L O 3.
DFEEZE & U TUMGHIIEA~ D b 2 SEEA
E LEERAACI s LEATVWEY. R
% DIEFIT IR 3 W OMHIEE & 2 DIREREIE T
BBy, EHIRERECREERRD Aoz L
2B A aSEEEREEIC X 5 052 LB & AR
&h, ZhH Maroteaux-Lamy fE@ERED 1 filic
B bhicz LiTBEREN.

k2 #

& ZpEE (MPS) CREEZABT3C Lk
MO THBER, Lxa—FEIC X )R LT
B3P, BReAFBASHOLaLEEICSOS
D 3 —[RFEHRH 1T 2.

EFIE 29~54 % T, RPEREL 22HE B
IMER 3 X O REHRESEM a-L-iduronidase &
M2 Xy, 24z Scheie fEMERE (MPS 1-S), 1
#liz Maroteaux-Lamy JE@# (MPS VI) +2
Wi x hz.

B2k, 26l KEIIRFIAE 2 B b ¥ 5
HEEEE, 1HIi s b BIgHREmEETE2R
Hiz. DTa—FFTRE LTI, (1) XKBIlRHI
2fcl3hed BEZ L, BMAIRE f£-T
Wiz, (2) [EIEFEFBD S FRITH T TIRIEY
—RBWEEERL, BR, LEGOEELED
7-. {8184 E-F slope i1 13, 23, 17 mm }{&
TLTW, BRRPIIRBICHTR & PITES %
RLeBZ2L, FAgMUZBrotz. 4) £
2=t Maroteaux-Lamy JE{EE o F CRE 0 JEE
IR ERL, IEREIET 2807, ZhicfL
TR EEREZ LRE L2 B holcz b kY,
DMF~D L 2 BEEERDOILE N TRR I iz

PLERRA & a2 ZFEE 0L 2 — KT RE, BifE
¥ CICHE S hTw 3 Hurler £ &8 (MPS I-H),
Hunter jEfEgE (MPS II) &/ Rk X OEEE
DLDLILGELEFTRABE . LrLEFoZL
{, Maroteaux-Lamy JEFEEIC LFR KE,U
¥BRHRERD LW I BREZ, FREVHD

TRAEVWrEEDRS.

RBRP b 2 LHE, B MERIS & OB EARMESERIIE O
a-L-iduronidase JEMRIE X, HEASE/NER & {4
B, g ¥, kB ZOREEICLBLDTHY, &
ZBE, WAV REwZ LR 5.
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