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Summary

Genesis as well as significance of the change of the U wave are still unknown. From the U wave
recorded with high-gain electrocardiography (1 mV=8 cm, paper speed=>50 mm/sec), 100 cases (32
with ischemic heart disease, 39 with hypertension and 29 of healthy control) were classified into 3 groups,
i.e., positive U group, flat U group and biphasic or negative U group. The left ventricular function
of each group was assessed by echocardiography. The biphasic or negative U wave was observed in
259% of the patients with ischemic heart disease and 449 of patients with hypertension. The left
ventricular contractility and relaxation during rapid filling phase estimated from left ventricular
dimensional shortening fraction [(LVDd—LVDs)/LVDd], velocity of circumferential fiber shortening
(mVcr.syst), left ventricular ejection fraction (LVEF), left ventricular dimension dilating fraction
[(LVD of end-rapid filling phase—LVDs)/LVDs] and velocity of circumferential fiber dilatation
(mVcr.rapid filling phase) were all accelerated in patients with the biphasic or negative U wave as
compared with those who had the positive or flat U wave. The left ventricular function in patients
with the flat U wave was in between the other 2 groups. Generally, the left ventricular function in
patient group was depressed as compared with the healthy control, but the left ventricular contrac-
tility and relaxation in patients with biphasic or negative U wave were approximately equal to those
of the healthy. From these results, the biphasic and negative U wave may indicate urged left ven-
tricular compensation against decreased ventricular compliance in the patients. In addition to elec-
trophysiological factor, mechanical factor such as enhanced contractility in the distended ventricle
may concern to the U wave changes.
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MNEHLUAHE

MRITLT 3 —FB L OCHERLER # 12 EFr
R HEFT L7 100 il e 5. HEin ik OR B 1gk
DIROBEFEEE L, LR £ I ESHA TR OO
BT ST, T KicEmEEbz@Bdic 25~77
5%, B 204, & 12(51.5+12.1 %) nzt 32 41
T, BRIBEEOAEZEG 6 fl 2. Bl EERIX
{MBA 22 o> 1L FE I © A7 UFE. 160 mmHg X
E, BEfmE 95mmHg UEov$Fhir—F,
¥@ b2 METZb0T 25~77 8%, B 25
B, 214 45 (48.6+139 %) DE 9 flThH 5. fE
FHHRREERR L, DEHECLRE 2B L
v 15~50 5%, B 174, & 1241 (27.1+£928%) »
H27hch 5.

Dxa—Fix 225MHz, B 12cm o0}
AT % v, oscillopaper recorder OR-O1A
IZEERE L 7= 8 sonocardiograph SSL-51U iz
<, LENR I FEBIOLEFRE & bic, &7
50 mm K% Y FE TR L. HIESFETR T
a—-RRZBHL, LEFRER X OESERELA
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Biphasic or negative U wave

Left ventricular contractility

(LVDd), EmiInfER#R (LVDs), SUERAR
HiE=E% (LVDrf), EEfRAH%ERE (PWTd)
B X OEBNGERN%REE PWTs) 2RE L.
FEERBELNET a—0EZNEC L 52D
B0 Ene 1A ¥ % ToOBRHEER (LVET) &,
Hain & LVDrf JiEss & ¢ o @@ ARR (RF
time) ZREL TR S, WHHEEREILE
[(LVDd—LVDs)/LVDd], 2# i A £ E &
22tk [(LVDrf—LVDs)/LVDs], 35N/
$EHEEEE [mVcF-syst=(LVDd—LVDs)/LVDd-
LVET), yEENJE MR #EE [mVcr-RF=
(LVDrf—LVDs)/LVDs-RF time], ZZEEKHI%
[(LVDd}—LVDs?)/LVDd3] %k iz.

ERLERZAEARLER ECG 30065 & k0t
Bi#lo EiEHE? # v, 1mV=8cm, #ky&E
E 50 mm/sec n&ff I, II, IIT FEL IO
Vi, Va, Vs B & RS04 L7c (Fig. 1). K Vs
gii© T-aU, T-U interval® #&#ilL, RS
GLI Vs FE U KRz Vi FE coftlllicks
&, Btk U ikdil (positive), K U fi (fat),
et U k4| (biphasic & negative) =13
B, S L (Fig. 2).

& xR

DER U ke LCR3 L, BERTIZE
% U s 93.1%, K U sl 6.9% <, k&
U HHlEFETH - it oEes i
Bt U il 53.1%, K U il 21.9%, @t
U ##l 25% Tb Y, BIEEHF Tk BoBD
43.6%, 12.8%, 43.6% L, HBFROPEREE, =
h o DEBTEREORMYE U KF 2R - (Fig.
3)t-10,
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Bl EER X OCBILEE O mITEENCER
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Fig. 1. High-gain electrocardiograms for detection of the U wave, recorded by 8 cm/mV

and paper speed of 50 mmy/sec.

BE A5 B CHEE (R Mt OR R B X O
JESE) Bt U et 34 61, SR U i 12 41,
Rt U e 25 lic i, stk U it 27
Leletast Lz, LVDd i g s B vk U gk Bt
49.4+3.5 mm, AN U iaE 54.24+5.1 mm,
PR U gegt 53.8+5.4 mm, ket Uk
B 52.1+7.3mm <, LVDs & st U it
#E 33.8+4.0 mm, FEHEEM U g 38.5+5.3

mm, PR U et 38.0+5.2 mm, %tk
U et 34.7+82mm L, HEMZETEE U
BT RS PR EEROIERER LY, &
Btk U jiito LVDs 25BN U s
FOBBPE U BRL VEBEICNS L, BEE
MU JBHER Ui 2 L7 (Fig. 4).

IE I 7E s AR 2 (SR B Mtk U i 23 0.32 &
005 Thorenic L, HEHREBME U KB
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Fig. 2. Classification of the U wave (lead Vj).

U WAVE

NORMAL N=29L E
IHD N=32L
R =
Oemme Gewn B

Fig. 3. Percentage of the positive, flat and bi-
phasic or negative U wave in the healthy group,
patients with ischemic heart disease and pa-
tients with hypertension.

The biphasic or negative U wave is observed in
259% of the patients with ischemic heart disease and
449% of the patients with hypertension.

NORMAL =healthy group; IHD=patients with
ischemic heart disease; HT =patients with hyperten-
sion.

0.29+0.05, EHFML U 33 0.30+£0.05 L&
fEaR L. ULasicgirt Ukitg 034+
0.07 gt U pit Ll Lz "L, &
B U s 0K U e o BlichE &
Zur@Rolc (Fig. 5). s E mEiE e
wtE U peiEss 1.13+0.16 circ/sec Tdh -7 D

Xt U, A U i 0.98+0.20 circ/sec,

PEHOEME U 3t 0.99+0.21 cire/sec &7
BTFaRLE tzaBnEEEME U IR X
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sese D0,001, *** P<0.0L, ** P<0.05, * P<0.1

Fig. 4. Left ventricular dimension at end-dias-
tole (LVDd) and end-systole (LVDs) in the
healthy persons and the patients.

LVDs of the patients with the biphasic or nega-
tive U wave are apparently shorter than that of th
patients with the positive or flat U wave.

1.1940.29 circ/sec &L{@ERBE L ITIEE L VWEZ S
L, fuofREH L o Mic AEzE 2 Boic (Fig.
5). LVEF 3wt U peigss 0.68+0.07 <o
Sleoizxt U, BEEME Ui, REVE U 3
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Fig. 5. Parameters of left ventricular contrac-
tility in the healthy persons and the patients.

Left ventricular dimensional shortening fraction
[(LVDd—LVDs)/LVDd], velocity of circumferential
fiber shortening (mVcf. syst), left ventricular ejection
fraction (LVEF) in patients with the biphasic or
negative U wave are accelerated than those in pa-
tients with the positive or flat U wave. Left ven-
tricular contractility in patients with biphasic or
negative U wave is approximately equal to the
healthy persons.

B3 064007, 0.65+007 L & LIcHEDET
R Lic. KB U ki 0704010 &%
BLEVEXEL, fiokEa U gL oficd
EErZ iz (Fig. 5).

BERAY LR TR 3 BE BT U ki
0.35+0.09, Z&EEM: U i 0.25+0.06, EHEF
1€ U g 0.28+0.09, EHt U st 0.33+
011 ©, EFEEHE U KB TEBBER X

O a—KBLOCHEALER» HH7 U K

UK U BREEEOKT 2R LD, KEAR
U EBSEERLER’RL, hoKEa U kit
LoOMIcBEEEZ2R iz (Fig. 6). EHEENAE
R et U ik 2.22+40.59 circ/sec,
waEM U kit 1.49+0.50 circ/sec, RABLIK
U &t 1.6240.60 circfsec, EH paft U kit
1.93+£0.59 circ/sec T, EHRBEBIUEEK U
BRt Y U BBRICHRTHS 2 A2ET 2
U, RERE U EHeEERLERTS
REEEETS b0, fhoRE U KL X
T, WE L DOEICEEEER Yz (Fig. 6).

UEn XS iciBERE U gito LVDs, IufE
HEZRELR, FHEZNEEHEEE, LVEF,
SERAHEZRENR, FHEENEMBEE
EEEYE U BEELERILEEZRL, KEE
U BB I OREEE UKL ETHS 2
hEEYEL..
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PATIENTS(POSITIVE)
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**** P<0.001, *** P<0.01, ** P<0.05, * P<0.1

Fig. 6. Parameters of left ventricular relaxa-
tion in the healthy persons and the patients.
Left ventricular dimensional dilating fraction
[(LVDrf—LVDs)/LVDs] and velocity of circumferen-
tial fiber dilating (mVcr. RF) are accelerated than
those in patients with the positive or flat U wave.
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Table 1. Enhanced parameters of left ventricular function
LVDd-LVDS  \yer syst  LVEF Lvorf-Lvds  pyer pr PUTd PHTS
Lvbd (circ/sec) LVDs (circ/sec) mm mm
Healthy n=27 0.3240.05 1.13+0.16 0.68£0.07  0.350.09 2.2240.59 9.01£1.10  13.1£1.30
2| Positive U |0.29¢0.04 - 0.9620.15 -  0.6310.06 - 0.240.05 - 1.5410.47 - 8.9010.70 13.21.30
3 n='|7 * ke drk k| * t.‘
éa Flag, 4 0.29t0.04*:| 0.89+0.17 0.6310.07*] 0.26«:0.07*] 1.39+0.48 8.7040.55 12.90.90
- ]
§§, [:;zgmg 0.34:0.09-4 1.170.36 4 0.7140.11 44 0.36:0.14 44 2.00:0.81{ 8.8010.50 14.341.40
- 8
5 Posmveu 0.29%0.05 - 1.0140.28 —  0.64+¢0.08 - 0.25t0.08 - 1.43#0.53 - 10.941.50 15.24¢2.10-
"u'. n:'l7 ke *k *k k| *k *
g Flat ; U |0.28£0.03 7 | 1.0640.17 0.63t0.04 7 [ 0.2580.06 5 | 1.6940.59 10.8+£2.00 15.4+1.10
3 81p:;51c ] ] J 1
> [Negmveu 0.3420.07 44 1.19¢0.20 1 0.70:0.10 44 0.31+0.1014 1.89+0.48d 11.6+1.40 16.0+2.50-
n=17

*** pg0.01 ** pL0.05 * p<O0.]

Increased contractility and relaxation of the left ventricle are observed in both the ischemic and
hypertensive patients with the biphasic or negative U wave.

BitE RS, BILEEFZ2abe TRBRL
LTHk»>C&P, WEEHMOZERERKTT
LY, KB LR L. EHEZENE
SRR AR MM RBOER U i ToE
EZRLIiEsd, IUEHEERELR, YHE
EWNAENEEE, LVEF, S@#MAYEEEEL
R, EHEFNFEMNERERE R RES L O
EIEE CREOEmERL, Bt U KLk
U gHollicEEZE 2R (Table 1). &
SRS BEE T MR ABR T B o »kE (p<0.001)
¥R L. mEHRo% U ERFC RT3 L,
PWTd it 3B EDEERD b - et Uk
B0 PWTs 3t U o Zzhic ERTEY
[ %5% Lz (Table 1).
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—%, Bt U EHBHEE BT s RE gD
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Uk aml+ 5 LT v5. EFELIIRIELS
%, EELr 2R LE Vi FHE L2 AV,

Furbetta 5" 0438 6V HE L7z, Papp 59,
BRSO IR R ESEMEEC, BEU K
rROZFEEDOHE L EEHLTV5. Fur-
betta &% ZEMMLEBD 25%, & L £ E ©
30% iz, Holzman 593 EffEiERED 10%,
WIMLERE D 63% i, Palmer 510 L5
B0 20%, BMEED 48% iz, EH L4 38
MtELEERED 252%, BlEED 40.1% izt
Uko BREB|ELTHY, EHL LEMLMEDL
BB T 25%, BILERET 43.6% LEBIL oksE
1, chbokEBicrd U gflogvz L
Eis A0 o

etk U HoBKRHERL LT, LHOEY,
DFH 5 CIZOENGEROEM® 22 EHBEX D
hTvwsz e, BmMEORS, BWILELE QL
EREEH L LRTETLTY3Z LWL 23
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OERERTAHERI SN S, Lrsic, SEORME
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Bl Lt U gFciEL TRy, B8
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postextrasystolic U wave change (2 B Z [},
=D endsystolic volume »ZE{k: U o
AL B%E MR H 5 = & &, Dudel & Trautwein2®
IxaUFEHER OB MEERL Y, U
OB after-potential M S # 3 Z & &k
NTRY, FELIERE U ROFET 2 KEH
I EEOIFEN B X CAERAMEEMREEDTT
HEEEDI.

Prxy, OER U #ErEEaERASICH
Bzt EZxAbese, U KoEpEl
ICEBREROIE T, D RS &R
EHRLEFELTVB LD LEX.

F & &

1) #ALER (1 mV=8cm, 50 mm/sec) %
Avt U gzEt FE BECHEEE2ET)
AL Bt U MR g itERET
25%, FESILERE T 43.6% Th - iz.

2) BitEOER, BIMEEC i st U
Wl o E BN S X O EEMEE RS U 3
FIRFAE U ik _THAEL TR Y, EFH
EEBILIERR L.
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ErRELTw2 R0 KHLBbh, U o
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