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The purpose of this study was to determine the value of u wave polarity in D3, aVF and left precordial leads in patients 
with atherosclerotic heart disease. 

One hundred twelve cases were entered into the study. All patients had u waves in their electrocardiograms. Fortyeightof 
them had unstable angina pectoris (UAP) and 64 had prior myocaridal infarction (Ml) (20 had inferior, 35 had anterior and 
9 had nonQ Ml). Each of these subgroups was divided into 2 groups with positive (group I) and negative (group II) u 
waves. 

All patients in this study underwent routine left ventriculography and coronary angiography. We examined coronary 
arteries and calculated ejection fraction (EF). 

We detected that group II of the patients with UAP or anterior Ml had 3 vessel disease more frequently (p<0.05). Also in 
these patients, there was more than 90% diameter narrowing in LAD vessel more frequently (p<0.001 in UAPandp<0.05 
in anterior Ml). In patients with UAP, inferior Ml or anterior Ml we observed that the EF was lesser in group II than group I 
(p<0.001 in UAP, p<0.05 in inferior Ml and p<0.05 in anterior Ml). 

In conclusion we suggest that negative u wave in patients with UAP or anterior Ml, may indicate multivessel disease with 
severe LAD lesion. Also we think that negative u wave in patients with UAP, inferior Ml or anterior Ml shows decreased 
EF. [Turk J Med Res 1993; 11(2): 93-96] 
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T h e res t i ng u w a v e s h a v e b e e n repor ted t o be a s 
s o c i a t e d with t he p r e s e n c e o f s igni f icant heart d i s e a s e 
s u c h a s i s c h a e m i c hear t d i s e a s e , hype r t ens ion , ca r 
d i omyopa thy , aor t ic a n d mitral regurgi tat ion (1 -6). H o w 
eve r , the g e n e s i s o f u w a v e s , e i ther pos i t ive or n e g a 
t ive, h a s not ye t b e e n e luc ida ted a n d there m a y be 
m a n y cond i t i ons r espons ib l e for different polar i t ies of u 
w a v e s (1,7). 

K a n e m o t o e t a l . (1) h a v e s u g g e s t e d that nega t i ve 
u w a v e s in pat ients with pr ior anter ior Ml a re usefu l in 
d i c a t o r s o f m a s s i v e an te r io r in fa rc t ion i nvo l v i ng the 
a p e x a n d l a t e r a l w a l l , a n d a r e a s s o c i a t e d w i t h 
d e p r e s s e d left vent r icu lar funct ion with an EF o f l e s s 
than 5 0 % . 
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T h e s i g n i f i c a n c e o f n e g a t i v e u w a v e h a s not 
b e e n e x a m i n e d i n pat ients with U A P , inferior M l a n d 
n o n Q M l b y c o m p a r i n g co rona ry a n g i o g r a p h i c f ind ings 
a n d E F . 

PATIENTS AND METHODS 
W e e x a m i n e d 112 c a s e s wi th a the rosc le ro t i c hear t d i s 
e a s e . A l l pa t i en t s h a d u w a v e s in the i r e l e c t r o c a r 
d iog rams . 

Fo r t ye ig th o f t h e m h a d U A P (26 pa t i en t s wi th 
pos i t i ve u w a v e . m e a n a g e 5 2 ± 9 . 3 3 ; 22 pat ients with 
negat ive u w a v e , m e a n a g e 56.41 ±8 .36) . 

T w e n t y pa t ien ts h a d pr ior in fer io r M l ( 8 c a s e s 
with pos i t ive u w a v e , m e a n a g e 5 1 . 5 ± 5 . 6 3 , 12 c a s e s 
with negat ive u w a v e , m e a n a g e 52 .75±7 .34) . 

Thir tyf ive pat ients h a d pr ior anter ior M l (15 c a s e s 
wi th pos i t i ve u w a v e , m e a n a g e 5 3 ± 7 . 8 5 ; 2 0 c a s e s 
with nega t i ve u w a v e , m e a n a g e 53.9+8.09). 

N ine pat ients h a d pr ior n o n Q Ml (3 pat ients with 
pos i t ive u w a v e , m e a n a g e 52 .25+6.95 ; 6 pat ien ts with 
nega t i ve u w a v e , m e a n a g e 55 .13±3 .64 ) . 
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n i q u e . T h r e e i n d e p e n d e n t o b s e r v e r s g r a d e d t h e 
s e v e r i t y o f s t e n o s i s i n t h e t h r e e m a j o r c o r o n a r y 
ar ter ies a n d their b r a n c h e s . S ign i f i can t co rona ry l es ion 
w a s de f i ned as a t l eas t 7 0 % d iamete r nar rowing o f a 
co rona ry artery. 

Lef t v e n t i r c u l o g r a p h y w a s p e r f o r m e d a t a 3 0 ° 
r ight anter ior ob l i que pro ject ion dur ing full insp i ra t ion . 
L e h vent r icu lar E F w a s ca l cu la ted for all pat ients us ing 
S i m p s o n ' s rule m e t h o d . 

Con t ro l g roup i nc l uded 16 pat ients w h o h a d u n 
d e r g o n e c a r d i a c ca the ter iza t ion for a typ ica l c h e s t pa in 
a n d h a d b e e n f o u n d to h a v e no rma l co rona ry ar ter ies 
a n d left vent r icu lar funct ion ( E F > 6 0 % ) . T h e r e we re no 
u w a v e s in their e l ec t roca rd iog rams . 

Data Analysis 
A l l v a l u e s a r e e x p r e s s e d a s the m e a n ± S D . C o m 
par i son o f EF b e t w e e n g roups I a n d I I w a s m a d e by 
student t-test a n d M a n n - W h i t n e y - u test. In both g roups 
the d e g r e e o f the co rona ry s t enos i s w a s e x a m i n e d by 
Kh i s q u a r e test a n d rigid a n a l y s i s w a s car r ied out for 
the left ma in co rona ry v e s s e l a n d L A D v e s s e l invo lve
ment. 

RESULTS 
T h e c h a r a c t e r i s t i c s o f pa t ien t p o p u l a t i o n s a r e s u m 
m a r i z e d in T a b l e s 1 a n d 2 . No s igni f icant d i f fe rences 
ex is ted i n a g e a n d b lood p r e s u r e b e t w e e n the g roups . 

We de tec ted 1 -vesse l d i s e a s e in 7 3 % o f g roup I 
wi th U A P (p<0.01) . H o w e v e r , g r o u p I I pa t ien ts with 
U A P h a d 3 - v e s s e l d i s e a s e more f requent ly (p<0.05). 

L i kew i se , in g r oup I I pat ients with anter ior M l , we 
de tec ted 3 - v e s s e l d i s e a s e m o r e f requent ly (p<0.05). 

A s igni f icant ly h igher p e r c e n t a g e of the pat ients 
with U A P o r an te r io r M l a n d n e g a t i v e u w a v e h a d 
9 0 % s tenos i s i n the L A D v e s s e l (p<0.001) a n d p<0.05 
respect ive ly) . 

In pat ien ts with U A P , infer ior M l o r anter ior M l 
we o b s e r v e d that the EF w a s l e s s e r in g r oup I I than 
in g roup I (p<0.001 in U A P , p<0.05 in inferior Ml a n d 
p<0.05 in anter ior M l ) . 

T a b l e ! . 

Age Systolic BP Diastolic BP 

U A P +u wave 52±9.33 146.22±16.18 98.11 ±6.49 
-u wave 56.41 ±8.36 150.54±17.63 99.05±6.86 

Inferior Ml +u wave 51.50±5.63 154.58± 16.44 97.92±7.53 
- u wave 52.75±7.34 152.50±12.15 97.92±7.53 

Anterior Ml +u wave 53±7.85 154.52±15.64 98.67±5.49 
- u wave 53.9±8.09 152.66±19.81 100±5.48 

NonQ Ml +u wave 52.25+6.95 147.50±9.57 97±5.70 
-u wave 55.13±3.64 150±13.09 95.63±5.63 

mean±SD B P : blood pressure , 
U A P : unstable angina pectoris 
Ml : myocardial infarction 
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A 12- lead E C G w a s reco rded just be fo re c a r d i a c 
c a t h e t e r i z a t i o n a n d a l l o f t h e m w e r e i n d e p e n d e n t l y 
a n a l y s e d by the two au thors . 

We de f ined the pat ients with pos i t ive u w a v e s as 
g roup I a n d with nega t i ve u w a v e s as g roup I I (F igure 
1,2). Pa t ien ts with r ight a n d left bund le b r a n c h b locks 
a n d W o l f f - P a r s i n s o n - W h i t e s y n d r o m e w e r e e x c l u d e d . 

A l l pa t ien ts in th is s tudy unde rwen t rout ine left 
ven t r i cu lography a n d co rona ry ang iog raphy in mult ip le 
pro ject ion by the p e r c u t a n e o u s femora l (Judk ins ' ) t e c h -

Figure 1. Twelwe lead electrocardiogram (ECG) from a patient 
in group I, demonstrating positive u waves in leads V3-V8. 

Figure 2. Twelwe lead electrocardiogram (ECG) from a patient 
in group II, demonstrating negative u waves in leads W V e . 
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Table 2. 

1 V 2 V 3 V L M L A D E F 

(+) u wave 19 5 2 2 15 72.189±7.164 

U A P n-26 

n-48 (-) u wave 6 9 7 6 22 57.622±11.708 n-48 
n-22 

p<0.01 p>0.05 p<0.05 p>0.05 p<0.001 p<0.001 

(+) u wave 5 2 1 — — 62.417±10.131 

Inferior Ml n-8 

n -20 (-) u wave 4 5 3 — 6 52.083±13.951 n -20 
n-12 

p>0.05 p>0.05 p>0.05 — p<0.05 p<0.05 

(+) u wave 6 7 2 — 9 51.53±7.04 
Anterior Ml n-15 
n -35 (-) u wave 5 6 9 2 19 44.1 ±13.47 

n-20 
p>0.05 p>0.05 p<0.05 p>0.05 p<0.05 p<0.05 

(+) u wave 3 — — 3 60±9.13 
NonQ Ml n -3 
n -9 (-) u wave 2 2 2 1 6 54±4.52 

n-6 
p>0.05 

mean±SD EF : ejection fraction 
LAD: left anterior descending coronary artery 
LM : left main coronary vessel 
Ml : myocardial infarction 
V vessel 

T h e pat ient g r o u p s with n o n Q M l we re too s m a l l 
for c o m p a r i n g the sever i t y o f co rona ry artery d i s e a s e . 
H o w e v e r i n t h e s e pat ients , c o m p a r i s o n o f EF b e t w e e n 
g roup I a n d I I w a s m a d e by M a n n - W h i t n e y - u test a n d 
we d id not o b s e r v e a n y s igni f icant d i f ference (p>0.05), 
(Tab le 2). 

DISCUSSION 
T h e m e c h a n i s m of the g e n e s i s o f u w a v e is uncer ta in . 
T h e g e n e s i s m a y b e dif ferent d e p e n d i n g o n the under 
l y ing hear t d i s e a s e a n d on w h e t h e r the n e g a t i v e u 
w a v e is p resen t a t rest or i n d u c e d by e x e r c i s e (5,7-
10). 

T h e two m a i n theor ies attr ibute the u w a v e e i ther 
t o m e c h a n i c a l e v e n t s o r t o t h e r e p o l a r i z a t i o n o f 
Pu rk in je f ibers (4 ,9 ,10) . T h e vec to r o f the no rma l u 
w a v e approx imate ly para l le ls that of the T w a v e , a n d 
a nega t i ve u w a v e in o n e of the th ree s tanda rd l imb 
l e a d s o r s ix p record ia l l e a d s i s c o n s i d e r e d an abno r 
m a l f ind ing (3). We o b s e r v e d nega t i ve u w a v e s in D3 
a n d a V F in pat ien ts with inferior Ml a n d in left p recor 
d ia l l e a d s in pat ients with anter ior M l . 

Furbe t ta et a l . w h o attr ibuted nega t i ve u w a v e s to 
t h e d e l a y e d r e p o l a r i z a t i o n i n d i s e a s e d p a p i l l a r y 
m u s c l e s , f ound s u c h w a v e s in l e a d s I , a V L a n d left 
p record ia l l e a d s in pat ients with "left papi l lary m u s c l e 

s y n d r o m e " a n d i n l e a d s III a n d a V F i n t h o s e w i th 
"right papi l lary m u s c l e s y n d r o m e " (11). 

Nega t i ve u w a v e s a t rest h a v e b e e n o b s e r v e d in 
a s s o c i a t i o n with h y p e r t e n s i o n , left ven t r i cu la r h y p e r 
t rophy, myoca rd ia l i s c h a e m i a , aor t ic a n d mitral regur
gi tat ion, ca rd i omyopa thy a n d a g i n g . T h e i n c i d e n c e o f 
negat ive u w a v e s after Ml in t he l i terature is repor ted 
to be 3 0 - 6 5 % (1 ,3 ,6 ,7 ,11,12) . 

In our s tudy there weren ' t a n y s ign i f icant d i f feren
c e s i n the m e a n a g e , s y s t o l i c a n d d ias to l i c p r e s s u r e 
b e t w e e n g r o u p I a n d II. O u r p a t i e n t s h a d o n l y 
a therosc le ro t ic heart d i s e a s e . We o b s e r v e d nega t i ve u 
w a v e s i n 4 6 % o f pat ien ts with U A P , 6 0 % o f inferior 
M l , 5 7 % o f p a t i e n t s w i th a n t e r i o r M l a n d 6 7 % o f 
pat ients with n o n Q Ml in th is s tudy . 

G e r s o n a n d M c H e n r y repor ted that the p r e s e n c e 
of u w a v e negat iv i ty on an an te ro la te ra l l e a d of the 
res t ing e l e c t r o c a r d i o g r a m in pa t ien ts with c h e s t pa in 
a n d ind icat ions for co rona ry v i sua l i za t ion c o r r e s p o n d e d 
to a s igni f icant s t enos i s of e i ther the L A D or left m a i n 
c o r o n a r y a r t e r y I n 8 9 % o f t h e c a s e s a n d t h e 
p r e v a l e n c e of a n g i o g r a p h i c left vent r icu lar dys func t ion 
w a s 8 0 % (2). 

i n th is s tudy we o b s e r v e d s ign i f icant d i f fe rences 
i n t he f r e q u e n c i e s o f m u l t i v e s s e l d i s e a s e b e t w e e n 
g r oup I a n d I I with U A P or anter ior Ml (p<0.05). 

Turk J Med Res 1993; 11 (2) 



96 G Ü R L E K , O R A L , PAMİR, A K Y O L 

I n p a t i e n t s wi th U A P o r an te r i o r M l w h o h a d 
nega t i ve u w a v e , there w a s m o r e than 9 0 % d iamete r 
na r row ing i n L A D v e s s e l m o r e f requent ly (p<0.001 a n d 
p<0.05 respec t ive ly ) . 

M o r e o v e r , i n g roup I I w i th U A P , in fer io r M l o r 
anter ior M l , the EF w a s l e s s e r than g roup I (p<0.001, 
p<0.05 a n d p<0.05 respec t ive ly ) . 

In c o n c l u s i o n , we s u g g e s t that nega t i ve u 
w a v e i n pat ients with U A P o r anter ior M l m a y indi
ca te mu l t i vesse l d i s e a s e with s e v e r e L A D l es i on . Fur 
the rmore , the pat ients with U A P , inferior M l o r anter ior 
M l w h o h a v e n e g a t i v e u w a v e , s e e m t o h a v e 
d e c r e a s e d E F . 

zamanda negatif u dalgası UAP'li, inferior veya 
anterior Ml'lü hastalarda düşük EF'nu gösterebilir. 
[TurkJMedRes 1993; 11(2): 93-96] 
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Aterosklerotik kalp hasta lar ında istirahat 
E K G ' s i n d e U da lgas ı polaritesinin ö n e m i 

Bu çalışmada, aterosklerotik kalp hastalarında D3, 
a VF ve sol prekordiyal derivasyonlarda u dalgası 
polaritesinin önemini araştırdık. 

Çalışmamıza elektrokardiyografilerinde u dalgası 
bulunan 112 hasta alındı. Hastaların 48'inde uns-
tabil angına pektoris (UAP) ve 64'ünde geçirilmiş 
miyokart infarktüsü (MI) (20'sinde inferior, 35'inde 
anterior ve 9'unda nonQ MI) vardı. Bu subgrupla-
rın herbiri, grup I (pozitif u dalgası olanlar) ve hep
sine sol ventrikülografi ve koroner anjiografi yapıl
dı. Sol ventrikül ejeksiyon fraksiyonu (EF) hesap
landı. 

UAP veya anterior Ml'lü hastalarda grup //'c/e 3 
damar hastalığının daha sık olduğu gözlendi 
(p<0.05). Aynı zamanda bu hastalarda LAD ar
terde %90'ın üzerinde darlık görülme oranı da da
ha çoktu (UAP'de p<0.001, anterior Ml'de p<0.05). 
UAP'li, inferior veya anterior Ml'lü hastalarda grup 
//'c/e EF'nun grup l'den daha az olduğu saptandı 
(UAP'dep<0.001, inferior Ml'de p<0.05 ve anterior 
Ml'de p<0.05). 

Sonuç olarak; UAP'li veya anterior Ml'lü hastalar
da negatif u dalgası, ciddi LAD lezyonu ile birlikte 
olan çok damar hastalığına işaret edilebilir. Aynı 
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