
LETTER TO THE ED/TOR

ELECTRO-CARDIOGRAPHIC AND SERUM ELECTROLYfE CHANGES DURING
MENSTRUAL CYCLE

Sir.

( Received on December 9. 1983 )

The fact that among other changes menstruation Involves bleedmg from the blood
vessels injured at the site of shedding of the uterine mucosa. has evoked interest in the
blood changes in different phases of menstrual cycle. Repeated haemorrhage might
affect the circulatory system and variations in estrogen level in blood during menstrual
cycle could affect the blood volume of normal woman and thus its cardiac activity and
consequent electrocardiographic pattern.

Electrocardiographic changes and serum sodium and potassium levels were studied
in 18 female medical students in the age group of 17-23 years. All the subjects were
having normal menstrual cycles 28±4 days. The duration of menstrual bleeding being
2-3 days with loss of normal quantity of blood. Record of thair basal body tempereture
showed ovulatory cycles. Blood samples were taken in four phases at weekly intervals.
First phase (menstrua I) 1 -7 days, Second phase (pre-ovu latory) 8-14 days, th ird phase
(post-ovulatory) 15-21 days and fourth phase (pre-menstrual) 22-?8 days. Serum
sodium and potassiurr. were estimated by means of flame photometer (7). A 12 lead
E.C.G. of each subject was recorded with "Siemen's cardiostat surer" at weekly intervals
more or less at the same time of the day each time. Body weight was also recorded at

the time of collection of blood.

Results show an increase in the duration of P wave particularly in L II and V4

in fourth phase, ORS complex showed no change in duration but an increased 2mplitude
was observed in second phase being maximum in L II and Vs' Duration of T wave
was maximum in fjrst phase particularly in Vt while amplitude was maximum in second
phase in lead V,. OT interval was maximum in second phase in lead L II and V3 while
in fourth phase it was maximum in VJ however all the above variations were within
normal limits. Average heart rate was found to be 79.05. 78.81, 78.6 and 81.6 per
min in first. second. third and founh phase respectively. An increase in serum sodium
and potassium in third ar,d fourth phase was observed as com,:-ared to first and second
(Table I).
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TABLE I : Shewing serum sodium. pctassium and body weight during various phases of mc-rstrual cycle.

ParamelUS

Serum Na in
meq!L
Mean and sd.
't' value

Sign iflcance.

131.66±6.9

0.63

P>05

/I

134 53±7 4

1.06

P>05
(N.S.)

/II

135 o±11 2

1.15

P>.05
(N.S.)

IV

138.0±5.°

Serum K in
meq/L
Mean and sd

't' value

Significance.

Weight in Ibs.

2 27±O 5

10123

1 .55

p>O 05
(N.S.)

4 49±O 4 4.5C±0.6

0.18 005

p>0.05 p>005
(N.S.) (NS.)

101.58 102.52

4.62±0 7

10329

N.S. = Not significant.

The increase in P wave in fourth phase and T wave in first phase had been attri­
buted to hormonal disturbances (4) during the menstrual cycles. The meater amplitude
of T wave in second phase is correlated with increased concentration of serum potassium
in this phase -and is in agreEment with the fir.dings of Lanari et al. (5) and Benerjea et
al. (2). The amplitude of ORS complex is also greater in second phase but duration
is equal in all phases. This could also be due to change in levels of the circulating
hormones. Increase in OT interval in fourth phase may be due to changes in serum
electrolytes particularly raised levels of sodium.

Increase in serum sodium during the secretary phase is due to increased level
of estrogen around ovulation a'iong with depressed metabolism and consequent lack of
energy expenditure which might be responsible for the accumulation of sodium inside
the endometrial cells. .Histological studies made by Achari. et al. (1) lend support to
this hypothesis. Increase in serum potassium level in third and fourth phase is in accor­
dance with the findings of Achari et al. and Rose.do et al. (1.6). Increased permeability
of vessel wall is seen in Secretory phase which causes more influx of potassium in the
blood vessels. Potassium has got a tendency to leak out of the cell because of its con­
centration gradiant unless actively held back. Hence in the proliferative phase potassium
is retained inside the cells. leading to lower levels of potassium in blood. Fenn (3) and
Benerjea (2) observed minimum level of serum potassium at the time of menstruation and
there was definite rise at the time of ovulation. This is in conformity with the present
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findings. Increased body weight in fourth phase coincides with raised level of serum
sodium which may be the cause of increase in weight due to retention of fluid in the
body.
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