The U Wave of the Electrocardiogram'
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TI—IE U-wave it the small, usually positive
deflection eecurring in the electrocardiogram (ECG),
after the Tewave. It has received scant attention
probubly because of its small size, infrequent
oceurrence and paucity of knowledge regarding its
geneais and significance.

The U-wave, not cxceeding 0.5 mm in height,
is seen commonly in lead IT. Tt occurs 0.02-0.04
sec, after the Tewave ; its duration docs not exceed
(.2, sec. and its polarity is the same as that of the
preceding T-wave, In the chest leads, it is tallest
in Vi-Vi, bearing the same polarity and not ex-
ceeding 508 of the height of the companion T-wave.
It is not seen if the heart rate cxceeds %/mt. Ina
combined EQG-phonocardiogram, the U-wave
usually begins soon after the 52 and reachesa peak
coincident with S3, When encountered, it often
poses a problem as to whether it is normal or
gbnormal or an artifact.

Search of the literature has failed to reveal any
reports of this wave of the ECG from India. The
most comprehensive and largest study of the
U-wave has been that of Lepeschkin!, %, 5. In view
of the above, a study was undertaken with =
view to—

(¢) determine the ingidence of the U-wave in
1500 consecutive ECGs taken in a large
hospital (AFMC/CH-5C)

(#) study the morphological [features and
voltage characteristics, and

{¢} assess the effect of exercise on thiz wave.

Material and Method
1500 consecutive ECG's recorded over a period

of approximately three years were taken up For
‘analysis,

The ECGs belonged cither to cases
admitted to hospital or out-patient referals. The
ECGs comprised of 14 leads, including ITIR and

aVFR : they were taken with all the usual precau-
tions on the supine subject. about 1} hours after the
last meal, The records were made at a paper speed
of 25 mm per second on either a Cardiomat-Scimens,
or a Cardiopan-Phillips,

After recording, the ECG’s were divided into
‘Normals' i.e. no disease was present or suspected,
and ' Abnormals’ when CVS or other system
diseasc was detected ; all of them were studied in
detail. 100 normals, whose ECGs showed unequi-
vocully U-waves in more than one lead, were selec-
red to stody the effects of cxercise. Because of
familiarity and ease of conduction, Master Do uble~
2 step exercise * was chosen and the procedure was
carried ont personally by one of the authers, The
serum potassium  was alsp determined in o of
these cases.

RESULTS
Incidence

The 1500 ECGs comprised of 927 ** Normals ™
and 573 © Abnormals®. 337 (523) ol the ECGs
showed the presence of U-waves,

(Fig 1) Conside-
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In the “Normals”, the incidence of U.waves
Was not significantly different in Various age groups
and the two sexcs Oo the ogther bhand, the
incidence af U-waves in the Abnormals »* s
delinitely high (532)):; especially ia men of age group
21— have a high incidence (47%).

Incidence of U-waves ig the VYarious Disease Gronps
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B Tschseriis 63 95 50 wumincidence of prominent U-waves (74%); none
¢: Rbeumaiic &6 27 4g of thess were on treatment at the time of ECG
d. Congenital 20 5 25 cvaluation, (Fig 2) Next in order was IHI} (5007,
e. Cardiomyapathy 12 3 16 (Fig 3) Incidence in the case of other CVS diseases
_ 0 . — varied between 16 — 48%. (Fig 4)
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K'Y and viral hepatitis also were associatad with
incidence of prominent U-waves. (Fig 6)

A group of 68 subjects heing evaluated for
“NYD — Chest Pain" showed -a 37% incidence of
Uswaves ; none of these were found to be suffering
any detectable disease anywhere, including CVS,
(Fig 7)

100 inales (age group 21 to 5U yrs), who showed
prominent U-waves in the resting ECG and were
normal clinically and biochemicully, were piven
excreise  (Muaster, Double-2-Step) and the post
exercise EUG™ were recorced 5 mis after exercise
and analysed for the U.wave in particular and THD
in gencral,
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Fig. 6

~ Non-cardiac conditions like mmirzcranial disor-
ders (Fig ) including cerebrovascular lesions, renal
diseases without any appreciable changss in serum Fig. &
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Further scrutiny
pevealed direct relationship between the height of

of 85 cascs of viral hepatitis.

the Uswave and the level of serum bilirubin, The
U.wave which was well secn at the peak of jaundice
starled losing amplitude as serum bilirubin levels
declined and in the majority, the U-wave disappear-
ed by the time of dischurge of the patient. In these
cases we found no other merabolic or other abnor-
malities to account for eitlier the appearance or the
disappearance of the U-wave. To say that it was
merely due to the slow heart rate scen usually in
viral hepatitis seems too simple an explanation, for
all cases did not have Uswaves and no correlation
between pulse rite, hilirubin level and presence of
U.waves could be established, try as we may, We
do not think this phenomenon has so far been report-
ed in medical literature and recommend [urther
detailed study.

Exercise induced tachycardia of the expeeted
degres in all the cascs. In 8, we noted ST depres-
sion of ‘a diagnostic order. In only one case the
Uewave beenme negative after exercise.  According
o Phillips®, a negative U-wave during or after
exercise gignifies IHLD), even if mo other abnormali-
tigd are detected, Tm 24 cases the amplitude of the
U-wave increased by more than 50%. Often afer
exercise the Ll-wave is noted for the firse time in the
chest leads, particularly V; to Vy or an earlier
wave becomes more prominsnt!?, Many reasons
are given [or these oncurrances; change in bload
pH, elfect of hyperventilation, movement of K
out of the myocardium are some of them,

Conclusions

~ From this study of 1500 ECG's, consisting of
997 s Normals’', and 173 “abnormal’" an owverall
incidence of the presence of U-waves is found to be

369,

The U-wave occurs in 27% of the “Naormal™
Indian population. A higher incidemce of 5379, is
noted in discage states,

749, of hypertensives and 507, of THD cases

had prominent U-waves, followed by intracranial
lesians and viral hepatitis. The occurrance of U-
waves in 527 of cases of viral hepatitis, maximally
at the height of jaundice and its disappearance on
recovery, is probably being reported for the first
time,

T-waves scen in the resting ECG may be
indicative of oceule THD: 8 such cases procduced a
positive post-gxercise BOG and I gase had post-
cxrrrisn ﬂl‘gﬂti‘-’ﬂ' I:-HYH'\"’;,

Lastly, promincat U-waves may be the early, if
not the only sign of low serum K * us noted in 6047
of cases'in this study.
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