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ABSTRACT
Menstrual cycle is a physiological process that occurs in women. Changes in the levels of female sex hormones during menstrual cycle are 
identified to affect the coagulation cascade by producing similar changes in the prothrombotic tendency and the fibrinolytic activity of healthy 
women. Aim of the study: The estimation of total platelet count (PC), platelet percentage (PCT) and mean platelet volume (MPV), in different 
phases of menstrual cycle. Materials and Methods: The study was conducted on 30 female subjects in the age group of 13 to 45 years. Three venous 
samples were taken during single menstrual cycle in menstrual, proliferative, and secretory phases in each subject and were followed up. Results: 
Comparison of mean PC (Table 1), PCT (Table 2) and MPV (Table 3) between three phases of menstrual cycle showed statistically significant 
difference (p<0.0001). Platelet count was significantly lower in menstrual phase compared to proliferative phase which shows higher level relative 
to secretory phase. 
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Introduction 
Menstruation is a physiological process consisting of the disintegration 
of the surface layer of the endometrium which is associated with the 
rupture of the blood vessels which irrigate the superficial layer of the 
endometrium1. The menstrual cycle is characterized by cyclical 
fluctuations in the levels of FSH, LH, estrogen and progesterone2. 
Platelets constitute the first hemostatic component to mobilize in order 
to stop the bleeding.

It is proved that during menstruation fibrinogen level; coagulation 
factors II, VII, and X; and platelet retention are lower in menstrual 
phase than in luteal phase and fibrinolytic activity is higher in 
menstrual phase3. Platelet function is periodically altered during the 
ovarian cycle due to the influence of progestin and estrogen on von 
Willebrand factor (vWF) concentrations4. which means that estrogen 
not only increases coagulation factors but also stimulates formation 
and activation of platelets..

Females have higher age-standardized rates of acute conditions, 
chronic conditions, and disability due to acute conditions, compared to 
males according to National Health Interview Survey for 1957-725
Available data from developing countries on the frequency of 
menstrual disorders and their impact on women's health status, quality 
of life and social integration suggest that evaluation and treatment of 
menstrual complaints should be given a higher priority in primary care 
programs6.

Platelet function is every so often altered during the ovarian cycle due 
to the influence of progesterone and estrogen on Von Willibrand factor 
concentrations. Obvious fall in the platelet count at the time of 
menstruation and the simultaneous lowering of capillary resistance 
have given rise to the assumption that menstruation is to be regarded as 
a physiological thrombopenia with a general problem to bleeding as a 
latent haemorrhagic diathesis. The correlation of mid-cycle peak 
elevation of platelet count with the basal temperature shift from lower 
to higher phase, led to the belief that the former may be more accurate 
indication of ovulation than the latter7. 

Numerous scientific studies have been undertaken on hematological, 
biochemical parameters during menstrual cycle but the results are 
often contradictory & variable hence the present study was carried out 
to determine if there was any regular variation in the number of blood 
platelets during the menstrual cycle in normal healthy women.
Material & methods 

The present study was carried out on 30 healthy female healthy 
subjects in the age group 13-45 years with normal menstrual cycle of 
30±3 days. Cases of irregular periods, chronic disease and with history 
of drug affecting the menstrual cycle were not included. The 

estimation of total platelet count(PC), platelet percentage(PCT) and 
mean platelet volume(MPV), were done under the following phases of 
menstrual cycle  i) Menstrual phase( 2nd day),  ii) Proliferative phase( 
between 9th to 13th day)  & iii) Secretory phase( between 21st to 24th 
day). 

Blood samples of 2 ml in each individual were drawn from anticubital 
vein in a plastic vial containing EDTA as anticoagulant and 
investigations for total platelet count (PC), platelet percentage (PCT) 
and mean platelet volume (MPV) were performed using Hemotology 
analyser ERMA PCE210.

Results 
Comparison of mean PC (Table 1), PCT (Table 2) and MPV (Table 3) 
between three phases of menstrual cycle, using ANOVA with Tukeys' 
post hoc Test  showed statistically significant difference among three 
Phases p <0.001. 

Table 1: Comparison of mean Platelet count (Lakhs / µl) between 
three phases of menstrual cycle

Table 2: Comparison of Mean platelet volume between three 
phases of menstrual cycle.

Table 3 Comparison of Platelet Percentage (%) between three 
phases of menstrual cycle
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*Statistically Signicant

Menstrual 
phase (MP)

Proliferative 
phase (PP)

Secretary 
phase (SP)

ANOVA
( p value)

MEAN 1.74000 2.83667 2.54667 <0.001*

(±) SD .209433 .391710 .356935
Range 2.3- 1.2 3.8-2.1 3.1-1.8

*Statistically Signicant

Menstrual 
phase (MP)

Proliferative 
phase (PP)

Secretary 
phase (SP)

ANOVA
( p value)

MEAN 0.68433 0.45400 0.24933 <0.001*

(±) SD 0.074077 0.111312 0.032688

Range 0.520 - 0.880 0.300-0.680 0.180 - 0.290

*Statistically Signicant

Menstrual 
phase (MP)

Proliferative 
phase (PP)

Secretary 
phase (SP)

ANOVA
( p value)

MEAN 15.34333 14.21000 13.20333 <0.001*

(±) SD .551914 .539060 .561085
Range 16.200- 

14.600
14.900-
13.600

13.900-
12.200
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Discussion: In our study, we estimated total platelet count, platelet 
percentage and mean platelet volume in different phases of menstrual 
cycle. The total platelet count was found to be least during the 
menstrual phase, subsequently there was rise during the proliferative 
& secretary phase. 

The values in the secretory phase is higher than that in the menstrual 
phase but the rise is lower as compared to the proliferative phase. The 
fall in the levels of platelets at the onset of menstruation may be related 
to the fall in level of corpus luteum hormones and parallelism may be 
said to exist between the oestrin curve and platelet curve during the 
menstrual period. The decrease in the platelet levels at the onset of 
menstruation may be due to menotoxin or due to an endocrine reaction 

7via the spleen or haemopoietic system . 

These results are similar to some of the earlier studies. Study 
8conducted by Pepper H and Lindsay  is comparable with the present 

study. They reported low platelet count during the menstrual phase. 
7 9Work done by Saxena SC , & Aara S  is consistent with results of 

present study

A mid-cycle peak raise in platelet count, followed by a steady drop may 
be due to luteal hormone inhibiting the spleen from releasing 

10, 11platelets .  Genell S et al, believed that absorption of necrotic 
endometrium caused a systemic reaction with a postmenstrual increase 

12of platelets . Several found that the platelet count was elevated 
significantly during the mid-cycle. The cause of this peak lies in the 
physiological stress mechanism occurring in the wake of ovulation 
with an alarm reaction and discharge of corticosteroids, as injections of 

13corticotrophin is followed by an increase in platelet count . 
 
Thus, the variations in the levels of platelet during different phases of 
menstrual cycle may be explained by variations in the levels of ovarian 
hormones, menotoxin and toxic resorption of necrotic material from 
raw endometrial surface or due to an endocrine reaction via the spleen 
on haemopoietic system or due to corticosteroids. However, in 
conflicting to above findings some studies have reported mild changes 
in platelet count, but no statistically significant changes to be observed 

8during different phases of menstrual cycle .

Conclusion 
This study revealed that the total platelet count was significantly lower 
in menstrual phase compared to proliferative phase which shows 
higher level relative to secretory phase. This observation may be made 
by phasic changes in female sex hormones.
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