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Abstract
Objective: Menopause age and bone mineral density are 
positively related and there is a rapid bone loss in the early post-
menopausal period. A ratio of 30% of post-menopausal women 
are affected from osteoporosis developing due to bone loss and 
this causes 40% risk of fracture in a 50- year old woman. 
Materials and Methods: In this sudy, serum osteocalcin and urine 
deoxypridinoline levels were analyzed in 102 postmenapausal 
and 48 healthy premenopausal controls who presented to 
gynecology outpatient clinic. Bone densitometry was obtained 
from all postmenopausal women. Postmenopausal patients were 
further divided into four groups according to time since 
menopause: <5 years, 5-9 years, 10-19 years and >20 years.
Results: Mean (SD) age in 48 premenopausal women was 47.7 
(3.7) while it was 56.5 (6.8) in 102 post-menopausal women. 34 
out of 102 post-menopausal women had surgical menopause 
due to bilateral oopheroctomy+hysterectomy while the 
remaining had natural menopause. No significant difference was 
found in bone-turnover markers between women with surgical 
and natural menopause.
Conclusion: Although there was not a statistically significant 
difference between bone-turnover markers, bone mineral 
density stays lower in surgical menopausal patients and this 
difference disappear only after about 20 years. Also bone 
turnover markers are usually high up to five years after surgical 
menopause and return to normal levels after then. Thus, our 
study suggested that oopheroctomy does not cause additional 
risk to hysterectomy. We also suggest that there is not a long-
term relationship between serum bone turnover markers or 
bone density and the etiology of menopause.
(Turk J Rheumatol 2010; 25: 29-33)
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Özet
Amaç: Kadınlarda menopoz yaşı ile kemik mineral yoğunluğu 
arasında pozitif bir ilişki mevcut olup menopoz sonrası erken 
dönemde hızlı bir şekilde kemik kaybı gerçekleşmektedir. Azalmış 
kemik yoğunluğu sonrası ortaya çıkan osteoporoz postmenopo-
zal kadınların %30’unu etkileyerek 50 yaşındaki bir kadında %40 
kırık riskine yol açmaktadır. 
Yöntem ve Gereçler: Çalışmamızda Kadın doğum polikliniğimize 
başvuran 102 postmenopozal ve kontrol grubunu oluşturan 48 
premenopozal, toplam 150 hastanın serum ostekalsin ve idrar 
deoksipridinolin düzeylerine bakıldı. Post menopozal hastaların 
Kemik dansitometrileri ölçüldü. Çalışmaya alınan  postmenopo-
zal hastalar menopoz sürelerine göre 5 yıldan az, 5-9 yıl, 10-19 yıl 
ve 20 yıl üzeri olacak şekilde 4 gruba ayrıldı.
Bulgular: Çalışmaya alınan toplam 150 hastanın 48’i premenopo-
zal  olup yaş ortalamaları 47.7 (SD 3.7) , kalan 102 postmenopo-
zal hasta ise 56,5 (SD 6.8) yaşındaydı. Postmenopozal 102 hasta-
nın 34 ‘ü cerrahi menopoz olup bilateral ooferektomi + histerek-
tomili, 68 hasta ise normal menopozlu hastaydı. Cerrahi meno-
pozla doğal menopozlu kadınlarda kemik turnover markerları 
arasında anlamlı ilişki saptanmadı.
Sonuç: Cerrahi menopozla normal menopozlu hastalar arasında 
istatiksel olarak anlamlı fark olmasa da kemik mineral yoğunluk-
ları cerrahi menopozlularda daha düşük seyretmekte ve bu fark 
20 yıldan sonra eşitlenmektedir. Kemik yıkım ürünleri cerrahi 
sonrası <5 yıl olan grupta yüksek olup sonraki dönemlerde bu 
fark ortadan kalkmaktadır. Sonuç olarak histerektomi yapılırken 
overlerin çıkarılması diğer toplumlarda yapılan çalışmaların çoğu-
na benzer şekilde bizim hasta populasyonumuzda da osteoporoz 
üzerine olumsuz bir risk katmamaktadır. Uzun dönem takibinde 
cerrahi menopozla normal menopoz arasında kemik yıkım ürün-
leri ve kemik mineral yoğunluğu açısından anlamlı fark yoktur.
(Turk J Rheumatol 2010; 25: 29-33)
Anah tar söz cük ler: Cerrahi menopoz, doğal menopoz, osteoporoz
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Introduction

There is a positive relationship between bone mineral 
density and menopause duration in women and there is 
a rapid bone loss in the early post-menopausal period. 
Bone loss shows a decreasing trend with the aging (1). 
The frequency of osteoporosis in postmenopausal women 
is 30% and women at 50 years of age have 40% fracture 
risk (2). Menopause can be considered as natural meno-
pause or surgical menopause in women.

There are conflicting results with respect to develop-
ment of osteoporosis after hysterectomy. Reduced (3-5), 
increased (6, 7) and unchanged bone mineral density 
were seen in the studies (8-10). The increased bone 
resorption markers after the bilateral hysterectomy and 
oophorectomy revealed by Fiore CE and et al. (11) 
showed that there was no negative effect of ovaries pro-
tective hysterectomy on osteoporosis.

Studies done in various communities yielded contro-
versial results. Also there are no large population studies 
investigating the relationship between osteoporosis and 
menopause type.

Materials and Methods

In this study, serum osteocalcin and urine deoxypridi-
noline levels were analyzed in 102 postmenopausal and 
48 healthy premenopausal controls who presented to 
gynecology outpatient clinic.

Postmenopausal patients were divided into natural 
and surgical menopause groups based on the etiology. 48 
premenopausal patients constituted the control group 
(Figure 1). All the study patients who were in the post-
menopausal period evaluated by T scores of the femur 
neck bone mineral density (BMD) and lumbar BMD. 
Serum osteocalcin and urinary deoxypridinoline levels 
were measured in premenopausal and postmenopausal 
patients.

The exclusion criteria are shown in Fig 1. 
Postmenopausal patients were further divided into four 
groups according to time since the begining of meno-
pause: <5 years, 5-9 years, 10 -19 years and >20 years.

Statistical analysis 
Baseline and descriptive data were presented as 

mean±SD for normally distributed data and median and 
interquartile range for non-normally distributed data. 
Chi-square test was used for analysis of data when both 
dependent and independent variables were categorical. 
Groups were compared by using one-way ANOVA. P<0.05 
was set as statistically significant. SPSS 15.0 was used for 
statistical calculations (SPSS Inc., Chicago, IL, USA).

Results

The mean (SD) age in 48 premenopausal women was 
47.7 (3.7) while it was 56.5 (6.8) in 102 post-menopausal 
women. Demographic characteristics of the patients are 
shown in the Table 1.

34 of 102 (33%) post-menopausal women had surgical 
menopause due to bilateral oopheroctomy +hysterectomy 
and 68 (67%) had natural menopause. The menopause 
duration and other characteristics of these two groups are 
shown in the Table 2 and Table 3.

There was a positively correlation between meno-
pause and urinary deoxypridinoline and serum ostecalcin 
levels regardless of the body mass index (BMI), history of 
medications and smoking (p<0.001). There was no sig-
nificant difference by the age, BMI, smoking and medica-
tion between the surgical and natural menopause groups. 
Also urinary deoxypridinoline, serum ostecalcin levels and 
BMD scores showed no significant differences between 
the two groups (p=0.48, p=0.61).

In the surgical menopause group, patients who were in 
the first 5 years showed a higher level of bone turnover 
markers but it did not reach a statistical significance. The 
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Tab le 1. General characteristics of patients
Characteristics Premenopause Postmenopause

 (n=48) (n=102)

Age, mean (SD) 47.7 (3.7) 56.5 (6.8)

BMI, mean (SD) 29.2 (5.5) 30 (4.5)

Osteocalcin, mean (SD) 2.82 (1.7) 4.73 (3.5)

Urine DPD, mean (SD) 14.6 (7.2) 22.8 (9.4)

Alcohol none none

Smoking <5 packet/year <5 packet/year

Diabetes mellitus, n, % 10 (20.8%) 24 (23.5%)

Hypertension, n, %  8 (16%) 40 (39%)

BMI: Body mass index, DPD: Deoxypyridinoline, SD: Standart deviation

Tab le 2. Characteristics of surgical and natural menopause patients
 Surgical  Natural P
 menopause menopause value
 (n=34) (n=68)  

Age, mean (SD) 56.97 (6.3) 56.2 (7.1) 0.61

BMI, mean (SD) 30.02 (3.9) 30.1 (4.7) 0.9

Osteocalcin, mean (SD) 4.54 (3.2) 4.82 (3.6) 0.70

Urine DPD, mean (SD) 22.11 (8.6) 23.17 (9.8) 0.58

Femur neck BMD, mean (SD) -1.297 (0.59) -1.047 (1.1) 0.25

Lumbar-BMD, mean (SD) -1.632 (0.93) -1.245 (1.0) 0.06

Menopause duration,  11.76 (7.4) 8.07 (7.1) 0.02
mean (SD)

BMI: Body mass index, DPD: Deoxypyridinoline, BMD: Bone mineral densitometry, 
SD:Standart deviation
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Tab le 3. Relationship between menopause duration and BMD, osteocalcin and urine DPD

Menopause duration < 5 years  5-9 y.  10-19 y.  >20 y. 

 SMnp/NMnp P   SMnp/NMnp P  SMnp/NMnp P  SMnp/NMnp P 

Number of patients 10/32  7/11  4/15  13/10 

Osteocalcin, mean  5.9/4.4 0.18 3.5/4.2 0.21 4.8/4.5 0.83 3.9/7.2 0.01

Urine DPD, mean 22.9/20.1 0.58 18.3/24.2 0.53 16/25 0.054 26.2/28.2 0.57

Femur neck BMD, mean -0.80/-0.88 0.82 -1.14/-0.73 0.88 -1.5/-1.0 0.40 -1.7/-1.9 0.58

Lumbar-BMD, mean -1.2/-.90 0.32 -1.77/-1.14 0.68 -1.37/-1.35 0.96 -1.9/-2.0 0.85

Age, mean 51/52 0.59 54.1/56.9 0.19 59.7/57 0.27 62/67.9 0.002

SMnp:Surgical menopause, NMnp:Natural menopause, BMI: Body mass index, DPD: Deoxypyridinoline, BMD: Bone mineral densitometry

 

Figure 1. Study algorithm and exclusion criteria

Exclusion Criteria:
• Previously diagnosed and/or treated osteopenia or osteoporosis,
• Hyperthyroidism
• Hyperparathyroidism
• Smoking (social smokers or <5 pack / year excluded)
• Chronic renal failure
•  Chronic liver disease
• Antihypertensive treatment (especially thiazide diuretics)
• Uncontrolled diabetes mellitus
• History of hospitalization in last 3 months

150 women

Patient Group
102 Postmenopausal women

- Urine deoxypyridinonline + Bone mineraldensitometry
- Serum Osteocalcin

Control Group
48 Premenopausal women

- Urine deoxypyridinonline
- Serum Osteocalcin

68 Natural Menopause34 Surgical Menopause

<5 years 5-9 years 10-19 years >20 years >5 years 5-9 years 10-19 years >20 years

101511n=321347n=10



lumbar BMD levels were lower in the surgical menopause 
group, but this was not in statistically significant level. There 
was no pathologic fracture in the osteopenic group. 
Additionally  patients who had  over 20 years menopause 
duration  had similar BMD scores in both groups. Only, serum 
osteocalcin levels were higher in the natural menopause 
group compared to the surgical menopause group (p=0.01). 

Discussion

Although there was not a statistically significant differ-
ence between bone-turnover markers, BMD values were 
lower in surgical menopausal patients and this difference 
disappeared only after 20 years. Also bone turnover mark-
ers are usually high up to five years after surgical meno-
pause and return to normal levels after then.

Prophylactic oophorectomy is suggested after the hys-
terectomy because the risk of the ovarian cancer in long 
term (12). However, the ideal age for prophylactic oopho-
rectomy is controversial. In the 1999, The American 
College of Obstetricians and Gynecologists (ACOG) 
Association suggested the age alone would not be 
enough for the prophylactic oophorectomy after the hys-
terectomy, also familial risk of ovarian cancer and other 
diseases and risks (cardiovascular risk, osteoporosis risk, 
the risk of stroke, breast cancer risk, etc.) should be kept in 
mind (13). Although  there are many suggestions about 
this subject, there is no randomized prospective study in 
the literature. Hysterectomy in women under the age of 
40 with the presence of mutations BRCA ½, there is a sug-
gestion of bilateral oophorectomy because of the breast 
and ovarian cancer risk in future (14). In the Parker and his 
colleagues study (13), coronary artery disease caused the 
highest mortality risk in the age of over 65 years of 
women, hip fracture has the highest mortality risk in the 
age below the 65 years of women. In our study, patients 
in the surgical menopause group, showed a higher level of 
bone turnover within the first 5 years. Although this situ-
ation changes after 5 years the difference still was not in 
statistically significant level. Higher bone turnover mark-
ers in early time in the surgery menopause group would 
be a risk factor of the future bone fracture events but 
there was no bone fracture in all time period in our study. 
Serum osteocalcin levels were significantly lower in sur-
gery group of the postmenopausal women for 20 years. 
This can be explained by the significantly lower of age of 
the surgical menopause patients.

Donna Kritz-Silverstein et al. (15) followed 447 post-
menopausal women, and they didn’t show any effect of 
hysterectomy or oopheroctomy on BMD. Similarly in our 
study, there were no differences in the BMD and bone 
turnover markers over 20 years of menopause. 

Two studies by, Verit FF et al. (16), Namiduru ES et al. 
(17) found no relationship between the serum prolidase 
activity and postmenapausal osteoporosis, but they found 
significantly higher levels of urine deoxypridinolin in the 
premenapausal women as our study. 

Our study suggests that oopheroctomy does not cause 
additional risk to hysterectomy and there is not a long-
term relationship between serum levels of bone turnover 
markers BMD and the etiology of menopause. 
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