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New X Wave in Electrocardiographic
Complex

Brit. med. J., 1967, 4, 217

Changes in the electric potentials during a cardiac cycle
producing positive or negative deflections in an electrocardio-
graphic tracing have been designated by the well-known
PQRSTU (including R' or r' and S' or s'). All these waves
can be individually recognized in most of the leads. An addi-
tional upright deflection after U is described below which so
far as we are aware has not been reported in English literature.
This was encountered during routine electrocardiographic
recordings of cases of cerebrovascular accidents.

CASE REPORT

The patient, a 55-year-old Hindu man, was admitted to hospital
on 16 February 1966 with a history of sudden loss of conscious-
ness lasting about half an hour and inability to use the right upper
and lower limbs two hours before admission.
On examination he was found to be of average build. He was

conscious, but had expressive aphasia. Pulse was 56 per minute,
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FIG. 1 Electrocardiographic record taken on
18 February 1966, showing an additional up-
right wave marked X in L2, L3, aVF, VI, V2,

and V3.

B.P. 160/98 mm. Hg. There was right hemiplegia with exaggera-
tion of deep tendon reflexes. Right plantar response was extensor.
Fundus showed arteriosclerotic changes. Cerebrospinal fluid and
routine blood and urine examinations were normal. - Venereal disease
research laboratory test was negative in blood. He remained more
or less in the same state until 28 February, when he suddenly lost
consciousness and died an hour and a half later. Necropsy was
refused.

Electrocardiograms were taken on 16, 18, 20, 26, and 28
February. The first immediately on admission and the last a few
minutes before death.

Electrocardiographic Findings.-Analysis of the record of 18
February (Fig. 1), two days after admission, shows a heart rate of
50 per minute, P-R interval 0.12 sec., and Q-Tc 0.46 sec. Con-
figurations of PQRST can be recognized in all the leads. The U
wave is distinctly identifiable in nearly all the leads. An extra
upright deflection (termed X) following U and just preceding P of
the second cycle is seen in L2, L3, aVF, Vl, V2, and V3. It is
most prominent in lead aVF (Fig. 2), where it measures a little
more than 0.5 mm. in height and 0.2 sec. in duration.

FIG. 2.-Prominent X in lead aVF.

This additional wave was not seen in any of the electrocardio-
grams (Fig. 3) recorded on four other occasions during his stay in
hospital.
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FIG. 3.-Normal tracings with-
out any extra deflection. Only
leads aVF shown. A, 16 Feb-
ruary. B, 20 February. C, 26

February. D, 28 February.

COMMENT

Our first impression was to reject this extra deflection as an
artifact due to stylus or other mechanical defect. But the
isoelectric line was steady and unwavering and all the neigh-
bouring waves-T, U, and P-were prominent and unmistak-
ably clear. This extra deflection could also be made out in a
number of leads at the same time sequence. On this basis
identity of this extra upright deflection as a separate wave
could not be doubted.
We venture to suggest that, like the U wave, the X wave may

also indicate a very delayed completion of the process of
repolarization. Readjustment of potassium and sodium ions
through the cell membrane may not have been stabilized by
the end of the U wave.
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