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Summary

The cardiac function in Hegglin syndrome (HS; prolonged QT interval and shortened QSy)
remains unclear. In order to estimate cardiac function of HS, left ventricular echocardiographic para-
meters and systolic time intervals (STI) were analyzed, and compared with those of normal subjects
(N) (n=20). Forty-six patients (pts) of HS are constituted of 23 pts with chronic renal failure, 7 with
cardiomyopathy, 5 with ischemic heart disease, 5 with essential hypertension, 4 with acquired valvular
disease, 1 with effusive pericarditis and 1 with Romano-Ward syndrome.

Corrected preejection period (PEPc) and PEP/ET were significantly larger (0.15 +0.02 vs 0.13
+0.01, p<0.001; 0.48+0.13 vs 0.35:+0.04, p<0.001, respectively) in HS. Corrected ejection time
(ETc) was significantly smaller (0.37+0.02 vs 0.41+0.01, p<0.001) in HS.

Mitral EF slope (DDR), ejection fraction (EF), and mean ventricular circumferential fiber short-
ening (mVcF) were significantly decreased (58+29 vs 92+25, p<0.001; 0.52+0.15 vs 0.62+0.07;
p<0.005; 0.98+0.33 vs 1.18+0.20; p<0.05, respectively) in HS, but cardiac index (C.1.) did not
differ.

Thus, patients with Hegglin syndrome showed heart failure pattern in STI and hypodynamic
cardiac function in echocardiographic parameters, and our data suggest that hypodynamic cardiac
function of HS is caused by both lowered pump function and decreased myocardial contractility.
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DY & £F LT Hegglin JE@RE & 41T 5T
5. ZoBGE, LEFXKESELE, TTA 20ER T
W TR L Y 40msee DL E RIS
Z L THES NS, Hegglin SEMREE & 54 5 Jenf
B, BERE, FEE BARER L oLgiN
ARE & ST RBICZ W L &M T 523, Heg-
glin SEBERE DVBRE LV o7 B BE D D B4 &
S RICEAT 2MRFHEL, WE SR SR TH AW,

ARWFEE, Hegglin fEfERE 2 2 L 2B o0
REICBI LT, == —[X, ZESIHERR % Hv <
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MR EFHiE

stgax QT mfE s Q-TIA mER (DER Q
WeBAtE & 11 F KBRS O Btk £ T 0 KER)

=Ll icfiias 40 msec Ll o 1 o % Hegglin
fEfERE L L, 197847 A b 1979412 4 £ To
IR MG ER R FIRBRGEARHCABE L T, LOF
X, L= = — X7 217 - 7 156 fzjh, Hegglin
SEREHEER Lc40piTH B, Wik, B 30 4,
416 ], 4ElAIx 26~83 1%, WIS 53.6 % T
HB. SHICIERMHRE LT, WEAEENZ <
BREMHES O 1w T DFR, DT o —[KRE 217
272 20 (53 1145, 4 9 i), E¥4EMS 311 5%
(19~64 5%) & v 7z,

Fk: DERE 7 /4B FR I v 255 7
MCMS8000 # vy, #6G% Y sEfE 100 mm <
sogk L, IIA 3 3L THE L. SR dh#s
77 XAEFR TY 303 vy s 7y 7% B,
WRESR 7 B CRIMERAE L. OER 1T s

Fig. 1. Measurements of Q-IIAc and QTc.
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DER Q K othh» b T H oK THRE TOR
% QT i & L, Bazett oX®icx v QTc
ERM L. %7 QEBta» S 3L ToEEL
FX IIA BshA% CoRf 2 Q-1IA BRI L L,
VYRR TpL, Q-IIAc & U7 Fig. 1 ic%4i%
AT B0k B, BASL, MHERMIK FET 6T,
Q-IIAc 0.38f, QTc 0.51%, QT-QIIA 110
msec).

I [FlRE L7 BRI B AR 2> & Weissler 3%
I & Y ZE IR 2 5 L 7.

LT a—[Xix Aloka f8 SSD 90 v, 2.25
MHz oOFRBIGEMTIC T, #% 0 HEED 50
mm TEEgEkL /=,

f@igs DDR, AJE, £E®&, EZR&, L=EH
MR & OEERBERE 2 flE L, Teichholz ¥ iz
XV ERFEERY, —EHRHE, DRHE, B
HE2EHL, McDonald 5 o FEYIC X b
mVCcF 3Rz, 7% BAEERBHREREZ, Lxa—
R [FEE L - SHEARE O b Ev ) 2 HEEE T
ORI L LTEKRD 7.

#5tfE % Hegglin fE@RE 2 /738 (Hegglin
BELER) LIEESSHREERE T Welch REZ{T- 2.

= ]

1. Hegglin FERBOEBRER

Hegglin JEZERE 46 Flo LMK L X Table 1 i
RTEY, BERAEN23fITEEEED, X
HEMEE MESE S B0 i3 2043, RO HE, Bl
PR, FEE, DIMERZ & 0RBHLESR

Hegglin SEEEE DO.LHERE

Table 1. Underlying diseases

Chronic renal failure 23
Idiopathic cardiomyopathy 7
Hypertrophic 3
Hypertrophic obstructive 1
Congestive 3
Coronary heart disease 5
Mpyocardial infarction 4
Angina pectoris 1
Essential hypertension 5

Valvular disease

Mitral stenosis 1
Aortic insufficiency 1
Combined 2
Effusive pericarditis 1
Romano-Ward syndrome 1
46 Cases

MELAETHB. £, FERAHD QT iEE
% &7c+ Romano-Ward JEEHR 1 FlEEHh T
Wwa.

2. QTc LAZIR#HERM (STI)

Table 2 IZEfIfE% mean+S.D. TRL, &
5iz Figs.2, 3 iCiEHE#E (N), Hegglin g (H)
W o Welch REDCHER*XRLK.

QTc FEXEEA 040+0.02% (mean+S.D.),
Hegglin #£% 048+£0.05 % ¢ Hegglin #»HE
IZEE L (p<0.001), Q-ITAc 3IEHEEA 043+
0.02 #, Hegglin A 040 003 #H<Thy,
Hegglin BEAHFEICEM L Twie (p<0.01).

PEPc IEFEEA 0.13+£0.01 #, Hegglin £

Table 2. Data of QTc and systolic time intervals

Patient No. QTc

PEPc ETc PEP/ET

Normal 20

Hegglin 46

P<0.001 P<0.01

0.40+0,02 0.43+0.02 0.13X0.01

0.48+0.05 0.40+0.03 0.15+0,02

0.41%0.01 0.35+0.04

0.37+0.02 0.48+0.13

P <0.001 P <0.001 P <0.001

(meantS.D.)
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Fig. 2. Comparison of QTc and Q-IIAc be-
tween normal control (N) and Hegglin syn-
drome (H).

2% 0.15+£0.02 ¢, Hegglin EAFEICERL
(p<0.001), ETc FIE## 041+0.01 #, Heg-
glin g 0.37+0.02 £, Hegglin R HFEICE
# L (p<0.001), PEP/ET 3 IE % B # 035+
0.04, Hegglin ££75 048+0.13 =, Hegglin s
BEIEALTWE (p<0.001).

3. Lxa-KFRR

Table 3 Iz a—ROKIEE 0 E H{E &
mean + S.D. T L, Fig. 4 I @igHEH
(DDR, A/E) nIE##E, Hegglin #Rotigk#,
Fig. 5 iCOEHIRE (IVSy), £ %8 (LVP-
W) #, Fig. 6 icE=EER#E (LVDJ),
FRfERAZE (LVDs) #xtltL 7. DDR @FIE
HEEMN 92425 mm/sec, Hegglin £ 58+29

PEPc ETc PERE+

P<000!

o171 P<0001 P<0001

040 0sot

0151

NN

036 0301
01314

N H N H N H

Fig. 3. Comparison of STIs between normal
control (N) and Hegglin syndrome (H).

mm/sec T, Hegglin ¥ FFEIEETHY (p<
0.001), A/E REEREH 0.72+0.08, Hegglin #%
2% 0.84+0.13 =, Hegglin #RFEFIERLT
wiz (p<0.005). IVSy, BFEFEEH 9+1mm,
Hegglin #A% 13+£4 mm, LVPWy, [ JIEFEEEA
10+1 mm, Hegglin 2% 12+3mm T, ¥ {ic
Hegglin B EE L Tz (p<0.01).

DER TR, EEERPERE 29+4mm, Heg-
glin # 38+9mm <, Hegglin #AFZICHA
LTwie (p<0.001). Z=&ix Fig. 6 iTRd &
vy, LVDd @EHEHR 49+4mm, Hegglin
M 53+8 mm (p<0.05), LVDs ZIE#EE 33
+4mm, Hegglin # 39+9mm (p<0.01) T,
wih b Hegglin HAEETH - .

DR TR, —EHH AR (ST) 3 X 0t0RK
(CI) % Fig. 7 ici+&, EFEHIThZL 44
+8 ml/beat/M?, 3.3+1.1//min/M?, Hegglin #
¥ 46+17 ml/beat/M2, 3.1+1.3 //min/M? <,
MBERICEEERA N2, L L, BEH
% (EF), ¥ AEHFE#EE (mVcer) (Fig. 8) ©
i3, EFEEERzhzEh 062 +0.07, 1.18 +0.20
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Fig. 4. Comparison of MVDDR and A/E be-
tween normal control (N) and Hegglin syn-
drome (H).

circ/sec, Hegglin g% 0.52+0.15, 0.98+0.33
circ[sec TH Y, MiFE & b Hegglin BERFEICK
ETdh -7 (p<0.005, p<0.05).

PDEEros e, QT & Q-IIA nzx#% 40

Hegglin JEBEE O.LHRE

IVSth  LVPWyp,

P<000!

P<QoO01

161

Y,

124

IR
M.

NN
N

DA

N H

Fig. 5. Comparison of IVSTh and LVPWTh be-
tween normal control (N) and Hegglin syn-
drome (H).

IVSy,=thickness of interventricular septum;
LVPWg, =thickness of left ventricular posterior wall.

msec Pk & L7cABF%E T Hegglin EERE 02
Br3keix, Hegglin #MAEFBCHKL, QTc
BEWEEL, Q-IIAc NEEIEMHML Wi
L, Y LEILIS.

Table 3. Summary of the echocardiographic data

MV DDR A/E LA IVSth LVPWTH LVDd LVDs S| [oN] EF mVcf
(mm/sec) (mm) (mm) (mm) (ma) (mm) (nt/beat/M?) (t /min/M1) (crc /sec)
Normal 92+25- 0.72+0.08 29% 4 9+ 101 9t 4 3+ 4 4+ 8 .31 0.62%0.07 1.18%0.20
(20) (19) (20) (20) (20) (20) (20) (20) (20) (20) (20)
Hegglin 58+29 0.84+0.13 38+ 9 13+ 4 12+3 53+ 8 9+ 9 4617 3113 0.52*0.15 0.98%0.33
e (36) (32) (36) (36) (36) (36) (36) (36) (36) (36) (36)
P<0.001 P<0.005 P<0,001 P<0.001 P<0.001 P<0.05 P<0.01 NS NS P<0.005 P<0.05
(patient No) (meantS.D.)
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Fig. 6. Comparison of LVDd and LVDs between
normal control (N) and Hegglin syndrome
(H).

LVDd=left ventricular diastolic dimension; LVDs
=left ventricular systolic dimension.

STI izpgL <, Hegglin iz ETc n4kE,
PEPc niEf, PEP/ET kM H v, LALN
¥ —vERLT.

DT a— PR ¢ ik, Hegglin # iz g FH
DDR n{&F, AE #X, £E, EEROHK,
DEPRBRIUVCERREORE AN, &HIC
EF, mVcr OET 2@ bhi.

Wiz Hegglin BICBL T, EMREICL 5
ODREEMERAT 57w, RHRELEML TS
BT RS L Zh S OKRE D 2HICHT, &

SI CI

[/min/M* NS

ml/beat/M*

70 1
NS 4,0"

50 +

%

301
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20t

—\\
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Fig. 7. Comparison of SI and CI between nor-
mal control (N) and Hegglin syndrome (H).
SI=stroke index; CI=cardiac index.

B WTRE L., 2oiEE, CI Lok
2, BUERSL 234) TErhzrh 37130
min/M2, 7549 beats/min, % DfliDEBRE (23
#) T 2.5+1.0 /min/M2, 63415 beats/min T
BHEBERLEIERICEHWERZ R LR (p<0.05,
p<0.01). ZofoigEIc IEEEILLNE L
ofz. SLICEAEEN R o720 T, CI otk
i HR ogXick 3 bt Ex N

% ES

1937 4 Hegglin i diabetic precoma D H¥
<, LEHN, LERoERESELE, I F» Tk
XopmcELTsY, I Fe THOKTHRET
DOREEA 230 msec IZHA THWBDEFER LY.
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Fig. 8. Comparison of EF and mVcF between
normal control (N) and Hegglin syndrome
(H).

EF=ejection fraction; mVcF=mean velocity of
circumferential fiber shortening.

Exos, IITEFT I DKL D ETE 0.04 7
PIAICHE L, £ T EicREiciE —8nR
W LRRREICHET 2.

DERO QT T LEH ORE O BEXHIER
BThY, = ORHEOIERII/FHIFHIERRE O
ERIC—F L, DHRREROREHBROBEEZE
Bt Lasha? I FEAROHABRICEIVAE
L, DEHOHFRNEIET L, LDENELE
i FEEL, KBIRELLTIC %2 -7z RIS Z
37, DM n=S (adynamia) 2RH Y, ILHE
F A RS LG R O 7 3> DYLIR B FEhG A5
Rangaicid, DEAERIFER O f & oK
FLTAKBARELTICAY, 11 FHRLEOHNE
By, BEHIHEOKRTURNICELS Z Lick 3™,

Hegglin FEMREE OLHEAE

%y, I FoRYHATH 5. Z0HK %
Hegglin 343 0 AT HHRLARE L3 B 5,
TR AX—H - DFRILARE LB L. AR
BEoAfE L LT ATP o4 R 2l & 3 5 REH
Er%Ex, BWE %< CLK, sya—-srrR
B, FFREER Yick 3 hEIREIESE, ZofioF
EUMET & TN, TOBFRIVELEEHASNL
TR v,

Hegglin 5 BE O HME BT, EREFMEDOH
Hik, KBEEL Sh, RRBUER L oMmfTH%R
ODRETRINL IRBRIEI oAV EINT
Wiz, La L, FEE L3 M43 ot T, AR
B, ErEEE, AEEARSTh TN 15% U
b L% <, 8% LAT Tk d % 45, |\ILE, O
&, RERBOMEBENLRERTLAONS D
LEBELEY. AL TOMRIBETLRES
46 b 23 flE S0% %Ll FEREUEOHE,
Bt ORE, AEMEMLE, FERELDY,
FRiE S & MERENORB VRERBEZ ZE LK.
B, APFEOHRICBEREPILENS <, #HiC
Frfem, PR, BB R0k, HRHCR
FAMBREZEDRY pnvtELILNDS. b
HH, == —RicspIhic Hegglin AEMBREE D
SRS A3 1> - 72 (156 f5leh 46 i, 29.5%) D b, B
HEHHICBREFINRE P o Tcled LEZONS.

QTc i3 Hegglin T 048+005 #Th Y,
QTc nEEE (Hegglin 039004 ) X B 5
MIERE LTHY, $REFHBELVARICE
ELTwa. QTEExsHELLT, KK
M, & Ca MiEs ¥ o BRERER 25,
wtHomiE K R, ¥ 44mEq/l TEXE
WHTH-. —F, M Ca WEEFH 4.2
mEq/] TREETAALN, 56 BEEAR
2E0FY Ca g x 3.8mEq/l L&, QT
EEICEELTWS AR ZExbND. £
QT iEE# &7+ ¥ L LT, quinidine'®,
amiodarone!?, disopyramide'?, =ZRRIKAIY,
phenothiazine &Y 3% 5h T35, Fx DXt
Sl 3EEShTVAR Y.
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i, Bk, EA, Eh

Q-TIA Effix 0.40+£0.03 b, E&%HERC
HLEERICEBL TV ¥y QT-Q-IIA
8% 80 msec T - 7.

Q-TIA BrfiofEHEZ & 7239k L LT, & Ca
MfE, 7Y F—v 2, X&) 2L L1
Foha®. KEFFEoORRICIIE Ca M XTFE
Ligholc. BRI CRIBEORSEMEY © F—
vABHZBH, Q-IIA EREHD —FLi -7
AREERD . CX¥F Y RIHREED 4 i s
ShTnad, zhb4poEy Q-IIAc W
20378 T, thoRKBITH L, BicEfEines L
WHZ k3ot

EEIEER (STI) @L<, PEP BiEE
L, ET 23468, PEP/ET o#ik &, DRe %
— v &Lz, Hegglin E@EREED STI icfgL
T, F#E55E Wuhrmann 55 o 69 £,
BT, Q-IIA, ET »G#, PEP EEMHMLE
(4.2 g/d]), {& Na i (128 mEq/l), {& K i
(3.3 mEq/l), & Cl fufiE (80 mEq/l) 0¥ - 7-f%
CEML, BRE WEEAEOKREICSNWTE
#L, ET/PEP i3 oKL, &i@icoh
TEEE Lol LMEL, Thx DiERE L1z PEP,
ET/PEP mfEERBER >TWE. = DFHE PE
PIDOEBREIC L 52 ThH 55, MITHHE EN
THD5H0EARH TH 52, Hegglin EREL2 5
2bDOHT, ERINEHFOEEICHWA WA
BrdsZ L dHEKELS, SBORMMLELE
z2bh 3.

FicAa s, PEP o&#E M isovolumic
contraction time (ICT) n4E#EIz X 5 & L, ET,
ICT, PEP o4fEn s, LOMEERGE 245 =
ANE—ENREROLRELTH S & Lic. FHa O
gETiZ Q-1 refl, ICT HRALT g,
PEP &R, ET 4#, PEP/ET ok, ik
HILDAL LRI CIEE Th 0, dtRoEE A SR
EEEbRVWBRENLDEER THEZ LERMLT
NWBDORHL LR,

Lxa— Tk, {EiEH DDR 3% Hegglin #
Tix 58+29mmfsec LBLMICIETFLTHY,

DB b B FELNEE ~ D ILFEHE FE 0BT W LES
AVTIATURADETERB T3 b0 LEXLD
ha.

AJE i3IE% % B 0.72+0.08 iz L, Hegglin
0844013 L AF&EICE <, Hegelin BTiAE
FEEARH B Z LAFRE N, LERTIERE
B2 38+Imm T, EHHBEICH L, HEICH
RLTwk. Zzoz kit DDR ofETF, AE o
BRI, ERAWOGELTRTAHRATHS.

EXRMRAHE (LVDA), [ UK K&
(LVDs) 4 & %iz Hegglin BENTERABEL Y
AEIEALTWE.

ERE, EEROBKICIFLREH OEIKEE
LbZO—RLELTELZLNS N, FHRICBITS
BRI MBI £1T>o T3 b0z LA L
THY, EIBERLLIOREF T HIREDOH S H
IRIERIZIe <, HIRROBAE, DEIEAOET
LLTRABETEZLEZLNS.

EEBEE T, LEFREA Hegglin #f ¢ 13+
4mm LBEERU. £Z%EEL Hegglin ¢
2 12+3mm T, EFEMBREICKL, AEICE
BELTwk., DEREEN 15Smm LIET, 5
SEZEREED LIFEL ED, Wb 3 IExtEME
FREIEE (ASH) 2R L7b 0 5HldH - 7-.

EZRRKORER L LTHILEOBE0H &% »
% &, Hegglin B oFiM/Fix 103 mmHg ©&
Y, 160/95mmHg Pl Fo@ElFE 2B niz 15
BIOKRTHole. %712, ASH 22 L5 d 1
filix 140/100 mmHg & $E3RHIE ME AS & - 7o
B, o+ FUIFME 237 <, EEEADOER &
L CRIEDSOBERIE LN 5.

LAt 5 > Hegglin JERRE 9 6o HRHI <137,
DERB—RICHEA L, KICREBER S FlTRE
¥ S14g Bk 590g, H/h 4958) & IEKRAEEE
Thole. 2P EBED IEBRIEESRD. %
Te, WREBIELSL OIER] (HIMBPIIE 1 41, REEE
EORERER 3 HI) Tix, FHLERE 320g
Tholtln),

DR TEEDOARS X —2—Th3 SI LU
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Cl 3f# L bEFRRANICHY, EERHHE
BLAESZRRbhE ok, EF QIEEMR
BCHL, EETH- . LHNEENCTHEETH
5 mVcr %, Hegglin B MEEZ T L.

D= a—ETR Tk, fEig#F DDR oKT,
A/E o#k, EF, mVcr of&TF Hegglin JE{&
BicHx bRz Lhn, Hegglin SEEH 0 MmTE)
i3 hypodynamic Th % L\ % 5. EBIUER
pc4 PEPc ok, ETc o4, PEPET
BARDY, DRSS NF—vERLE. BRKRER
<1z, NYHA #ggeRac I Rl ks 12
#(26%) & &5 » 7<.

AfEERE» Hypodynamic state i i, EF,
mVcF DET 25, Ko ke, MFHNGEENK
TomE»EELTWS LBbhs. ==
—H®E, EEBEEOHMANA N, —HICHILE
WWBR Lie v £ 2 b B IEFMEFRRIEE A%
bhaz L bmd, DHEFLZORELELT
biFoh 3.

AEGEROREZEZTHATHS. w3k, L
o ATPase DEMLOBEEICL 5T R IVX—FE
EoRER, ZoJFEEE LT Hegglin Hizky
TFREN TS, AEER OEBRAIC2HER
SEM L X TEENLNZ LD L EROBE
ZYLEZLNEN, —F, FEER LOBOE
WAREEIC bAEEENALNA TR Y, ZORA
KB LTRA B B—BORAPLETHS ).

¥ E:

Hegglin fE@GRE 46 il o.MREE, EEIUER
BiE X o= 2 —RgkEE A TR LcRER,
1) PEP g, ET o4m#, PEP/ET o
K, DDR o{&F, AE ok, EF 81U
mVcF DETFT2A» bh, Hegglin JE@ER T hy-
podynamic ZIREEIZH B = L ARE e,

2) EEOEK LR EROILRLH LN,
3) FE@BEo hypodynamic state i, K
v ZHERE L D RISERE O E DK T AR 53 5 F]
MR S NS, B —BORFMPLELE

Hegglin FE{REE O.LHEHE

bhs.

Hegglin SEEBOLEAE &, £ = IR H
(STI) rrza—REE (UCG) ZRWTRAL
7.
*t5i3 Hegglin fE@RE 46 45 (Hegglin ) T,
Z OERERRE, BEERL 236, OHE 7 B,
Bl OB S 5 B, ABERIMEE S #l, %X
FBE4 B, zoMm2HITHS. EEE20HZ
shmEEe (N 2) & LT, Hegglin £+ nffjT STI
& UCG F—# xttbiat L e

PEPc i3 Hegglin # 0.15+0.02 % (meanz+
S.D.), N £ 0.13+0.01 # <, Hegglin X HE
IiEE (p<0.001), ETc i3 Hegglin & 037+
0.02 #, N g% 041+0.01 >, Hegglin #»H
24 (p<0.001), PEP/ET 3 Hegglin ##
0.48+0.13, N # 0.35+0.04 =, Hegglin #2%
HEic#k (p<0.001) LTwviz.

i85 DDR i3 Hegglin # 58+29 mm/sec,
N g 92+25 mm/sec, EF 3 Hegglin # 0.52+
0.15, N # 0.62 + 0.07, mVcF i3 Hegglin &
0.98 + 0.33 circ/sec, N #f 1.18 + 0.20 circ/sec
<, Hegglin B#AAEI/IEWEE FLE (p<
0.001, p<0.005, p<0.05). L»L, CI &
Hegglin £ 3.1+1.3 [/min/M2?, N # 3.3+1.1
l/min/M? T, FEOEZ LT,

P EnF—#ix, Hegglin E@ERE STI L,
DfRgr s —v &, UCG EOLHERTZ RL,
ZHICIRLOR v 7HERER & L IEE DET
DOFEEVES LTV AR ETRL TV 5.
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