
The Relationship between  
Bone Mineral Density and Menstrual 

Cycle Abnormalities in Women 
with Polycystic Ovary Syndrome

Objective. The aim of this study was to inves-
tigate the influence of menstrual dysfunction 
in the form of oligomenorrhea and amenor-
rhea on bone mineral density (BMD) in wom-
en with polycystic ovary syndrome (PCOS). 
Study Design. Eighteen amenorrheic, 32 oli-
gomenorrheic and 50 normally mensturating 
polycystic women participated in this study. 
Every woman underwent measurements of 
lumbar spine, femoral neck, wards, trochan-
ter, shaft and total hip BMD by dual energy 
X- ray absorptiometry (DEXA). 
Results. The difference of mean serum total 
testosterone levels between groups were stati-

cally significant (p<0.01). The bone density of 
the lumbar spine (L2-L4) in the group of the 
amenorrheic women was 0.97 ± 0.09, signifi-
cantly lower than that in the eumenorrheic 
group (1.12 ± 0.07 SD; p=0.001) and the oligo-
menorrheic group (1.05 ± 0.05; p=0.001). 
Conclusions. PCOS patients with amenor-
rhea have lower BMD than PCOS with eu-
menorrhea and oligomenorrhea. Amenor-
rhea is the one of the reasons of lower bone 
mineral density in patients with polycystic 
ovary syndrome. 
Keywords: Polycystic ovary syndrome, men-
strual disturbances, bone mineral density
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Introduction

is one of the most common en do-

tur    bances like amenorrhea and oli go -

in su lin resistance . PCOS is seen in 

. Most au thors 

dif ferent causes and may be associated 

. PCOS 

components of the syndrome may affect 
bone density
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Materials and methods

cycle length.
Group 1

strual period 
Group 2

Group 3

(9)

1.  menstrual cycle disturbances such as 

2.  ultrasound features of polycystic 

of hyperandrogenism. 

di cation for this condition. Vaginal ul-

sonographer. Presence of ten or more 

measuring 2-9 mm in diameter and 

Clinical hyperandrogenism (i.e. hirsu-

hyper androgenemia (serum total tes-

rity of them had similar lifestyles and 

or abnormal serum thyroid function 

dia betics or glucocorticoids or any me-

metabolism. 

height squared (m2). 
Laboratory measurements

Bone Mineral Density

daily calibration scans using an anthro-
pomorphic Hologic phantom. 

groups.
Statistical Analysis

Student’s t-test and the Mann-Whitney 

tically significant. Statistical analyze 

Results

study. The characteristics of the patients 

had oligomenorrhea and amenor rhea 
since the beginning of their me narche. 

significantly higher in the amenorrheic 
group than in the eumenorrheic and 

group than in the eumenorrheic group 

to be higher in amenorrheic groups than 

tal testosterone in amenorrheic groups 

subgroups regarding the menstrual 
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Characteristics of three subgroups of Polycystic Ovary Syndrome Patients
Table 1

Polycystic Ovary Syndrome 

Normally menstruating (n=50) Oligomenorrhea (n=32) Amenorrhea (n=18)

Mean ± SD Mean ± SD Mean ± SD

Age (years) 23,10 ± 5,28 22,88 ± 5,67 NS 24,18 ± 5,13 NS

Weight (kg) 68,26 ± 18,57 64,94 ± 13,92 NS 67,76 ± 16,75 NS

Height (cm) 158,52 ± 6,13 155,63 ± 6,49 NS 157,47 ± 6,91 NS

BMI (grs/cm ) 27,05 ± 4,90 27,45 ± 5,70 NS 28,48 ± 8,14 NS

Fasting Glucose (mg/dl) 96,76 ± 11,53 99,09 ± 8,74 NS 92,24 ± 9,05 NS

Total Testosterone (ng/ml) 83,23 ± 15,04 90,11 ± 15,22** 156,14 ± 41,38**

FSH (IU/l) 4,10 ± 2,46 4,58 ± 1,92** 6,26 ± 3,23**

LH (IU/l) 10,84 ± 4,41 9,72 ± 4,12** 16,28 ± 12,01** 

PROLACTIN (ng/ml) 12,47 ± 7,02 15,01 ± 7,92 NS 20,56 ± 20,45 NS

E2 (pmol/l) 125,14 ± 95,45 83,63 ± 47,10 NS 84,67 ± 68,40 NS

*statistical significant p<0.05; ** statistical significant p<0.01; NS - Not statistical significant

BMD values for three subgroups of Polycystic Ovary Syndrome Patients
Table 2

Polycystic Ovary Syndrome

Normally Menstruating (n=50) Oligomenorrheic (n=32) Amenorrheic (n=18)

L2-L4 (gms/cm² ± SD) 1,12 ± 0,07 1,05 ± 0,05** 0,97 ± 0,09**

Femur neck (gms/cm² ± S) 0,98 ± 0,08 0,94 ± 0,11** 0,88 ± 0,11**

Wards (gms/cm² ± SD) 0,91 ± 0,11 0,84 ± 0,12** 0,79 ± 0,15**

Trochanter (gms/cm² ± SD) 0,81 ± 0,09 0,76 ± 0,09** 0,71 ± 0,14**

Shaft (gms/cm² ± SD) 1,17 ± 0,13 1,10 ± 0,12** 1,03 ± 0,15**

Total hip BMD (gms/cm² ± SD) 1,00 ± 0,09 0,94 ± 0,10** 0,88 ± 0,13**

* statistical significant p<0.05; ** statistical significant p<0.01; NS - Non statistical significant

mineral density of the lum bar spine 
(L2-L4) in the group of the amenorrheic 

of the lumbar spine (L2-L4) in the 

gomenorrheic groups (Figure 2). There 

rheic and eumenorrheic groups. There 

Discussion

of the most common cause for men-
stru al dysfunction

pre sence of oligomenorrhea and bio-
che mi cal hyperandrogenism(11)

clinical hy  per  androgenism(12). In this 

the presence of oligo- or a-menorrhea and 

gineco
ro



clinical hy  perandrogenism. In the present 

the diagnostic criteria for PCOS by in-

and hyperandrogenism but normal 

no clinical an biochemical findings of 
hyperandrogenism .

influence on the results had not taken 

decline in bone mineral density has been 
(14). 

our study.

normal menstrual cycle(15)

(16). 
The degree of hypoestrogenism may 

third day of menstruation did not help 
us. 

indirect (estrogenic) effects
ef fects of androgens occur through an-
dro gen receptors on bone related cells and 

in peripheral tissues(16)

amenorrhea had significantly higher 

norrheic patients

and menstrual irregularity in the de ter-

al found that hyperandrogenic but eu-
hirsutism(19)
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Figure 1. The bone density of the lumbar spine (L2-L4) in the oligomenorrheic and the 
eumenorrheic groups

Figure 2. The bone density of the femoral neck in the amenorrheic, eumenorrheic and 
oligomenorrheic groups
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