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ABSTRACT
Objective

To evaluate the effect of premenopausal hystergctmmbone mass in women in their fifties
Setting

Governmental teaching hospital
Study Design

Prospective cross sectional study on 25 healthy evowho had premenopausal hysterectomy before thefag
45 & at least 2 years before the study with 40 thgahatural post- menopausal women 45-60 yearskldluation of
menopausal state was done by serum FSH & seruadestrbone mineral density (BMD) of the left provdl femur was
determined by dual X-ray absorptiometry in six cg@i (femoral neck, greater trochanter, intertrotdvém area, wards
triangle, shaft and total hip region). Evaluatidnbone remodeling was done by measuring serumiatkahosphatase.

The results of both groups were compared.
Results

The study showed slight increment of BMD among sagith hysterectomy than the control group by amam
ranging between 1.9% in the femoral shaft to 4.8%reater trochanter & wards triangle.

These differences were not statistically significawven when they were exceptionally significanttescase with

BMD of the femoral neck & intertrochanteric aretigy were too small in magnitude to be of cliniedévance.
Conclusion
Hysterectomy had no impact on bone mineralizatimmeafter adjusting for duration of menopause.
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INTRODUCTION

Hysterectomy is one of the most common gynecolsgigical intervention, although there are largeatam in
the frequency both among and within nations. Inesa@meas of the United States > 35% of women 6®tge@rs old has

undergone hysterectorfly,

In patients of reproductive age, attempts are niadeonserve ovarian function to avoid the compiwa of
estrogen deficiency. The future function of ovanietined after premenopausal hysterectomy has dpeestioned. It is
assumed that the conserved ovaries continue tdidindut it has shown that up to 30% of women Wwilve menopausal
symptoms within 2 years of hysterectoffly Several studies have described increased sewdrinenopausal symptoms
and earlier onset of menopause, attributed to eduarian estrogen production. Furthermore, othaliess have indicated

an increased risk of coronary heart disease afeengnopausal hysterectoffiy?.

Bone tissue is very sensitive to steroid hormortestrogen deprivation as seen at the menopause feerd a
premenopausal oophorectomy causes rapid boneAtss. minor disturbances in ovulatory function dafiluence bone
metabolism. A reduction in ovarian function aftgsterectomy may therefore cause advanced boneldogs; bone mass

at the age of normal menopause, and increasedfrimkbsequent osteoporotic fractufgs

The average age of menopause is (50) years, thy rianof 45-55 yearS), and since the life expectancy in

women is now close to 80 years, approximately ire (33%) of life occurs after cessation of reproiive function® .

Menopause could be premature spontaneously or tdusurgical removal of both ovaries, radiotheraaynd,
chemotherap§ .

The physiological event that leads to menopauskeiovarian exhaustion, with a drop in estradi@duoiction,

which, will result in lack of response by the ovémygonadotrophin stimulation and rise of LH andH<3.

The precise mechanism of oestrogen action on befls are not fully understood, but there is evidenc
suggesting that it exerts a direct effect as welhdirectly alters local humoral mediators. Thenraction of oestrogen at
the tissue level is a reduction of the rate of béaumm-over by limiting osteoclasts to create news@n cavities.
Furthermore, oestrogen suppresses excessive bemgption and, thereby, corrects the imbalance @t eemodeling site.

After menopause, women lose 50% of trabeculae @fmrs) bone and 30% of cortical bone mass durerdifetime®.

The dilemma whether to remove or conserve ovatid¢iseatime of hysterectomy has been debated, vétking
degrees of passion, for over 100 y&hrStudies suggesting that function in conservediesas compromised following
hysterectomy have supported the prophylactic oaatiomy lobby. On the other hand, proponents of eirsg ovaries
point to the problems of long term compliance va#strogen replacement therapy to prevent signifigaks which could

otherwise arisé’.

Osteoporosis is defined as a progressive systekwtetal disease characterized by a low bone mads an

microarchitectural deterioration of bone tissuadiag to increase in bone fragility and susceptybib fracture.

Men have a higher BMD than women but from arourel fdurth decade there is gradual reduction in BMD i
both sexes. In women this rate of loss accelewttéise time of the menopause and continous forcequpately the next

10-15 years. After that period, the rate of lossiisilar to that of men. From population studiese an four women and
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one in twelve men will have at least one osteopofrcture by the age of 70 years).

In 1994, the World Health Organization (WHO) definthe categories of osteoporosis in white Caucasian
females using dual energy X-ray absorptiometry. DiXAow the most commonly used technique for méaguBMD
throughout the world and measurements of the lurepisre PA and lateral, hip, forearm, heel, and today in adults and

children can be obtained, also measurement of oy composition (lean and fat body ma8s)
Aim of the Study

The aim of the study is to evaluate the effect m@nmenopausal hysterectomy on bone mass in womérein
fifties.

PATIENTS AND METHODS

25 women who have had previous hysterectomy witiseosation of both ovaries before the age of 48, @n
least 2years before the study & forty healthy poshopausal women aged 45-60 years (control gralpalere recruited
to this cross section, case control study which e@aslucted at Al-Alwyia Maternity Teaching HospjtBlaghdad, for a

period of 14 months from December 2011 to Febraads. All participants gave their informed consent.

All women included in this study are healthy, pognopausal women, give no history of hormone replemt
therapy or any diseases or medical treatment ttiltence bone metabolism, no history of endocriilsease, multiple
myeloma, Cushing disease, IDDM, hyperthyroidismbash later conditions are characterized by proldngstrogen
deprivation, no history of malabsorption syndrommes previous history of fracture or bone diseasg tan change bone
metabolism, no history of malignancy, renal disetiger disease, no history of chronic heparin @s#iconvulsant drugs,
glucocorticoid users > 7.5 mg/day for more than énths, long time duration of irregular cycles & amehea, the

women had not experienced natural menopause béfoyears.

They were subjected to questionnaire to deterntireseverity of menopausal symptoms, which incluafaagic
symptoms, vasomotor symptoms, memory and concentralepressed mood, fear , anxiety, sexual behasieep
problem, back ache, neck stiffness, parity, duratib breast feeding in months, calcium intake aisfiohy of physical

exercise were recorded for all participants.

The duration of menopause in both groups, serum &®Hserum estradiol {Ewere measured, not amenorrhea
to avoid differences between those who had underdomsterectomies and those who had not. Thyroidadiss and
parathyroid disease were excluded by measuremehyafxine, TSH, hematologic and biochemical assayxclude any
renal or hepatic disorders. Serum FSH estimatiagome by sandwich method enzyme linked fluoresassay "ELFA" by
mini VIDAS, and serum estradiol £ which is done by competition method of "ELFA" imini VIDAS, to confirm their

menopausal status.

Measurements of serum alkaline phosphatase whiahmarker of bone formation, by King-Armstrong nueth

the principle reaction is between alkaline phosasetand P-nitrophenyl phosphate (PNPP):
PNPP + H,O PNP + H3PO, (Nitrophenol + Phosphoric acid)

In our study we measure serum estradiol by picofjralfiliter, and post menopausal value up to 14nmg/
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Serum FSH measured in m.lU/ml and postmenopausaévd0m. IU/ml serum alkaline phosphatase measured

in 1 Unit/litter and normal range 30-100 IU/L.

Bone mineral density of the left proximal femur waetermined by dural-energy X-ray absorptiometrysiix

regions:

» Femoral neck, defined as a rectangular band paosttidgranscervically to avoid the greater trochaatet adjacent

pelvic bone.
e The greater trochante, demarked distally by theofahmidline and medially by the femoral neck.
e The intertrochantric region, demarked apically g femoral midline and medially by the femoral neck
* Ward's triangle, defined as a square of 1x1 cm thighowest density within the proximal femurs.
*  Shaft.
* Total hip region.
STATISTICAL ANALYSIS

Data were translated into a computerized dataliasetwe. An expert statistical advice was sought $tatistical

analyses were computer assisted using SPSS vé&tdiistical Package for Social Sciences).

Frequency distribution for selected variables wasedfirst. The statistical significance of diffecenin mean of
an outcome continuous normally distributed variatdes assessed by independent samples t-test. €lgakithan the 0.05

level of significance was considered statisticalbnificant.
The multiple linear regression model provides thiWing parameters
» P value for the model: In order to generalize #sults obtained, the model should be statisticadjgificant.

» (regression coefficient): estimates the expecteohgh in the level of response variable (measuréd imits) as a
net response to the effect of each independerdiblarincluded in the model, after controlling foetremaining

independent variables included in the model.
» P value for the calculated regression coefficiegitects the statistical significance of the cadtetip.

«  Coefficient of determination @® Measures the percentage of variation in theaesp variable explained by the

combination of independent variables included ariodel.

Results

Results presented in this chapter were based oranhésis of 25 female cases with past history obélt
hysterectomy and complaining of hot flashes (daratf menopausal symptoms ranging between 1-1G yeidin a mean
of 5.3 +/- 2.7 years) and a control group of 40tpenopausal women (duration of menopause rangitvgelea 1-11 years

with a mean of 3.7 +/- 2.6 years).

As shown in table 1, the mean age of cases wittehgstomy, median parity, body mass index & duratid
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breast feeding history were not significantly diéfet from the control group.

Table 1: Case-Control Difference in Mean of Selectelndependent Variables (Confounders)

Range (45 60) (47 58)

Mean

SD 4 3.1

SE 0.63 0.62

| Paiy | [ | 098 |
Range (0 7) (1 8)

Median

Range (23.4 - 35.4) (23.4 - 35.2)
Mean 27.6 28.5
SD 3 3

0.47

Range (3-37) (1-38)
Mean 14.3 13.8
SD 8.8 9.9
SE 1.43 1.98

As shown in table 2, the mean serum FSH was sagmifly higher in the control group (78.1 miu/mlathcases
with hysterectomy (70.7 miu/ml). The mean serum F8hbng cases with hysterectomy was lower by 9.58f fits
comparable control group. The mean serum Estr&fiokas slightly lower among the control group ([@¢2ml) compared

to cases with hysterectomy (7.8 pg/ml), but théed#ince was statistically insignificant.

Table 2: Case Control Difference in Mean of Serum §H and Estradiol E2

Range (55 - 99) (41 - 90)
Mean 78.1 70.7 -7.4 -9.5%
SD 12.4 14.3

1.96 2.87

Table 2: Contd.,

Range (2. 3 14) (2 5 14)
Mean 8.3%
SD 3.9 3.8




ISE | 061 | 0.76 | | | |

Serum FSH was taken as a surrogate marker thactefthe duration of menopause in both study & robnt
groups (figure 2). It was shown that there is @stteally significant moderately strong positiviedar correlation (r=0.32)
between serum FSH and duration of menopause iocattieol group, figure 2.
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Figure 2: Error bar Chart Showing the Case (Hysteretomy)-Control Difference in Mean
(with its 95% Confidence Interval), Left: Serum FSHand Right: Serum Estradiol E2

As shown in table 3 and figure 3, the mean serukalikle phosphatase was slightly lower (79.5) amoasges

than controls (87.2), but the difference was diatifly insignificant

Table 3: Case Control Difference in Mean Serum Alkbne Phosphatase

Serum Alkaline NS
Phosphatase IU/L U/L 0.42
Range (32.6 - 153.1) (30.5-170

Mean 87.2 79.5 -7.7 -8.8%

SD 33.9 40.7

SE 5.36 8.14
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Figure 3: Error bar Chart Showing the Case (Hysteretomy)-Control Difference in Mean
(with its 95% Confidence Interval) Serum Alkaline Fhosphatase
The bone mineral density (BMD) was measured infiemint areas of the femur and hip bone. In genin@l
mean BMD was higher among cases with hysterectdnay the control group by An amount ranging betwaetow as
1.9% in the femoral shaft to as high as 4.8% in gheater Trochanter and Ward's triangle. Theseerdiffces were
statistically insignificant and even when They weneeptionally significant as the case with BMDtlé femoral neck
and Intertrochantric area they were too small igmitaide to be of clinical relevance, (table 4)

Table 4: Case Control Difference in Mean of SelecteMeasures of Bone Mineralization Status

Range (-1.7t0 1.5 (-1to 1.3)

Mean 0.36 0.36 0 0%
SD 1.04 0.81

SE 0.165 0.162

Range (0.71 - 1.049) (0.822 - 1.055)

Mean 0.86 0.9 0.04 4.7%
SD 0.08 0.06

SE 0.012 0.012

Range (8_';_’11)' (0.566 - 0.768)
Mean 0.63 0.66 0.03 4.8%
SD 0.07 0.07

Table 5: Contd.,




0.011

0.014

Range (g'gﬁ)' (0.901 - 1.205)

Mean 0.97 1.01 0.04 41%
SD 0.06 0.06

SE 0.009 0.012

Range (8?815)' (0.501 - 0.765)

Mean 0.62 0.65 0.03 4.8%
SD 0.07 0.06

SE 0.011 0.013

(0.825 -
Range 1.256) (0.897 - 1.241)
Mean 1.04 1.06 0.02 1.9%
SD 0.12 0.11
SE 0.02 0.021

Range (S'Z;;‘)' (0.782 - 1.142)

Mean 0.86 0.89 0.03 3.5%
SD 0.12 0.11

SE 0.018 0.022

Figure 4: Error bar Chart Showing the Case (Hysteretomy) Control
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Figure 5: Error bar Chart Showing the Case (Hysteretomy)-Control Difference in Mean
(with its 95% Confidence Interval) BMD (Mg/Cmz2) in Selected Areas of Femoral and Hip Bone
In figure 5, a multiple linear regression model wiasd for the duration of menopause as reflectesehym FSH
before assessing the effect of hysterectomy on boimeralization parameters (namely t-score and BbfDWard's

triangle, which is the lowest BMD in the femur byne

As shown in table 5, after adjusting for serum F3psterectomy was associated with a very small and

statistically insignificant increase in t-scoreQ®) compared to controls.

Table 5: Multiple Linear Regression Model with T-Sore as the Dependent (Response) Variable Showing
the Case-Control Difference after Garolling for Duration of Menopause as Reflected bySerum FSH

Partial Regression
Coefficient

0.03 0.99%

T-Score P

Cases with hysterectomy
compared to controls
Duration of menopause as
reflected by serum FSH 0.004 0.68'
(pg/ml)

P (model) = 0.994
R*=0.003

After adjusting for serum FSH, hysterectomy wasoeiséed with a very small and statistically insfgrant

increase in BMD of Ward's triangle (0.02) compat@dontrols, as shown in table 6.

Table 6: Multiple Linear Regression Model with BMD of Ward's Triangle as the Dependent (Response) Vable
Showing the Case-Control Difference after Controllng for Duration of Menopause as Reflected by SerufaSH

BMD of Wards Partial Regression
Triangle (Mg/Cm2) Coefficient

Cases with
hysterectomy 0.02 0.17%
compared to controls
Duration of menopaug
as reflected by serum -0.0006 0.3
FSH (pg/ml)
P (model) = 0.1
R*=0.06

P
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DISCUSSIONS

Bone mineralization parameters are known to bectftestrongly by ovarian hormorfsin this study we want
to test the hypothesis that premenopausal hystemgcimight adversely affected ovarian function byuaing early

menopause, and reflected by reduced bone mindiatiza

In our study, the mean age of natural postmenopéersales is (52 years of age) was not signifigadifferent
from the mean age of cases with hysterectomy (&aisyef age), and participants above 60 years waraoluded in the
study. The bone minmeralization parameters are kriovbe affected by the duration of menopausedrapine lose occur

in all women during the first 3-6 years after mesags”.

The duration of menopause can be objectively asdessnong the control group (by the cessation of
menstruation), while the cases group had stoppetstmetion since the hysterectomy was done therdf@ assessment
of menopausal age for this group required to ddfieeduration of their hot flashes as an approxonatalthough this is a
specific symptom, but in fact may not equal to aées of menstruation. An objective measure for sneiag the duration
of menopause is therefore needed. In this studynséiSH was taken as a surrogate marker that refteetduration of

menopause in both study groups.

In our study we found that serum FSH was signifiisahigher among the control group, while mean seru
estradiol is slightly lower among the control groupmpared to the study group, but the difference nat significant
statistically. This lower level of FSH among theidst group may be partly explained by negative feadk on the
hypothalamus, caused by peripheral conversion dfastendion to estrone by extragonadol tiS§ulead to this lower
level of FSH among the study group which is complaravith the result of the study of Watson et. 2093, which show
also low level of FSH among the study gr6uprhe same result was found by the study done waiRaP. et afY, 1995
which also found low level of FSH among the studyugp.

Premenopausal hysterectomy with ovarian consenvadidollowed by histologic changes in the retainedries,
there is evidence that the arterial blood suppltheohuman ovaries is derived mainly from the awadnd not the uterine
arteries, the viens follow the arterial pathwaysg @re devoid of valves and prone to the developroEraricosities,
contributing to the stagnation of ovarian venoosfl®. Histologic study of the ovaries twelve monthsaftysterectomy
showed hyperplasia, the stromal cell density irswdaby 87%. Ovarian stroma contains collagen, aotike, and
interstitial cells, only the latter respond to Linizing hormone and human chorionic gonadotropimwi and secret
androgens, which are the substrate for ovariangsitr synthesis. No changes were detected in sesuwadm®| and estrone
levels. It is difficult to establish a relationshifgtween the histologic change and the relativkilgtaof the hormonal
levels. One possibility is that some developingdeal follicles would start producing higher leved§ the hormones

through a compensatory respofiée

Reduced ovarian function 1 to 15 years after hgstemy has been reported in two retrospective esessonal
studie$§?. In another study, however no influence on ovafiarttion was found 3 to 42 months after hystenegtd”. If
premenopausal hysterectomy leads to an impairmieavarian function with reduced ovarian estrogeadupction and
earlier ovarian failure, the operation may resnladvanced bone loss and increased risk for subaédractures. Two

larger studies indicated higher bone mass in thaldiorearm and calcaneus in women who had underggsterectomy,
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compared with women with an intact uterus of simélge and body mass ind&x®,
The result of our study goes with finding of RavBnet &, 1995, & Larcos et &, 1998.

CONCLUSIONS

Premenopausal hysterectomy had no impact on boneratization parameters even after adjusting fer th

duration of menopause.
RECOMMENDATIONS

* We need large longitudinal study with large samgi to follow up the hysterectomized female and

compare them with control group.
* We need to assess the fatty tissue compartmengygmming the DXA.
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