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          The aim of this study is to determine the role of the 

Transvaginal color Doppler Sonography of uterine arteries in 

women with postmenopausal bleeding. 
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Introduction 
0TThe cessation of menses resulting from the loss of ovarian function is 

natural event which is part of the normal aging process. ( Laugiano , 

1992 ). 

0TPostmenopausal bleeding is often the first and principal symptom of 

endometrial cancer and be regarded as a symptom of genital tract 

malignancy until proved otherwise ( Gusberg et al., 1988 ). 

0TPostmenopausal bleeding (PMB) is caused by endometrial cancer in 

about 10% of patients, although in some patient populations, this 

percentage is as high as 30% (Robert   et al, 2000). 

0TThe most common cause of uterine bleeding in postmenopausal 

women is atrophic endometrium (49.9%). Other endometrial 

pathologies are hyperplasia, polyps, adenocarcinoma (9.8, 9.2, and 

8.1%, respectively) (Wilailak et al, 2005). 

0TThere are many different imaging appearances of the normal and 

abnormal endometrium. Although Ultrasonography (US) is almost 

always the first modality used in the radiologic work-up of 

endometrial disease, the use of multiple imaging modalities is 

common. Whether using US, Magnetic Resonance (MR) imaging, 

sonohysterography, or hysterosalpingography (Kenneth et al, 2001). 

0TFleisher et al., 1988 stated that the endometrium in a postmenopausal 

women should be thin (not more than 6-8 mm) and regular. 
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Additionally endometrial irregularities and polyps can be seen  

( Robert, 1991 ).  

0TOne of the studies conducted by Dijkhuizen et al., 1996 found that 

ultrasonographic evaluation of the endometrium may reduce the 

number of invasive endometrial investigations by 40%. 

0TTransvaginal ultrasound (TVS) measurement of endometrial thickness 

has been demonstrated to have high accuracy in excluding endometrial 

polyps, hyperplasia and cancer in women with post-menopausal 

bleeding (J Weaver et al, 2004). 

0TWith Doppler transvaginal ultrasound, the uterine artery and its 

smaller tributaries can be readily visualized and blood flow velocity 

waveforms can be measured. A good correlation has been found 

between the uterine artery flow velocity waveform and the 

histopathological diagnosis in women with pre, and postmenopausal 

bleeding ( kurjak et al., 1993 ). 

0TTransvaginal colour Doppler sonography with a possibility of 

analyzing vascular changes in the female pelvis, and/or blood flow at 

the level of large as well as smaller uterine blood vessels, and colour 

angiogenic changes at the myometrium and endometrial level, presents 

a new and important diagnostic dimension in evaluation of abnormal 

uterine bleeding, in particular in women older than 40 (Dragojevic et 

al, 2005).  
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0TEndometrial volume assessment by 3D ultrasound was introduced in 

the last few years. This technique is reliable and therefore valid for 

small and irregular tissue, and suggested to be useful in measuring 

endometrial volume( El-Lamiea et al, 2007). 

 

http://www.ijgo.org/article/S0020-7292(07)00501-2/fulltext##
http://www.ijgo.org/article/S0020-7292(07)00501-2/fulltext##
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Physiology of menopause 

    Menopause is a universal and irreversible part of the overall 

aging process involving a woman's reproductive system, after which 

she no longer menstruates. Climacteric is the general term for the time 

from the period of this transition to the early postmenopausal phase of 

a woman's reproductive life cycle. (Weaver et al, 2004). 

     Perimenopause refers to the time before menopause when 

vasomotor symptoms and irregular menses often commence. 

Perimenopause can start   5-10 years or more before menopause. 

Menopause, by definition, begins 12 months after the final menses and 

is characterized by a continuation of vasomotor symptoms and by 

urogenital symptoms such as vaginal dryness and dyspareunia. 

0 T (Curran ,et al.2011).………………………………………….   

UEpidemiology:- 

     The increasing number of middle-aged and older individuals 

includes a concomitant and continuing rise in the number of women 

who live most of their lives in a hypoestrogenic state. More and more 

women can expect to live approximately 79 years and to experience 

the consequences of gonadal hormone loss . (Curran ,et al. 2011)  
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    Although the time spent in menopause (now up to one third of 

the life cycle) has increased with the phenomenon of increasing 

longevity, the actual age of menopause, approximately 50-51 years, 

has not changed since antiquity. Women from ancient Greece 

experienced menopause at the same age as modern women, with the 

symptomatic transition to menopause usually commencing at 

approximately age 45.5-47.5 years. P

 
P(Factors that lower the age of 

physiologic menopause include smoking P

 
P, hysterectomy, Fragile X 

carrier, autoimmune disorders, living at high altitude, or history of 

certain chemotherapy medications and/or radiation treatment). 

( Weaver et al, 2004). 

UPhysiology;-U  

    Menopause results from loss of ovarian sensitivity to gonadotropin 

stimulation, which is directly related to follicular decline and 

dysfunction. The oocytes in the ovaries undergo atresia throughout a 

woman's life cycle, and both the quantity and quality of follicles 

undergo a critical decline approximately 20-25 years after menarche. 

Thus, the variable menstrual cycle length during perimenopause can 

be due to anovulation or to irregular maturation of follicles. Hormonal 

fluctuation may not be responsible for all irregular bleeding during 

this period; therefore, pelvic pathology (eg, uterine fibroids, uterine 
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polyps, endometrial hyperplasia, endometrial cancer), which becomes 

more prevalent during this time.  (Curran  ,  et al. 2011) 

    During the fifth decade of life, many women are lulled into a false 

sense of security, thinking that they are no longer fertile because they 

are so close to menopause. Although fertility declines, pregnancy can 

still occur, as demonstrated by a relatively high rate of unintended 

pregnancies in women aged 40-44 years. In fact, the number of 

unintended pregnancies in this age group has increased over the past 

decade, P

 
Pwhich underscores the need for continued contraceptive 

practice in heterosexual couples. (Curran  ,et al. 2011) 

      A shorter menstrual cycle length is the most common change in 

menstrual cyclicity that occurs during the perimenopausal period in 

women who have no pelvic pathology and who continue to be 

ovulatory. The follicular phase of the menstrual cycle shortens 

because of the decreased number of functional follicles. Because these 

follicles, which are stimulated by follicle-stimulating hormone (FSH) 

during the first part of the menstrual cycle, have declined in number, 

less recruitment of oocytes occurs and the follicular phase shortens 

accordingly. However, once ovulation occurs, the luteal phase remains 

fairly constant, at 14 days. (Bureau ,2007) 

     Over time, as aging follicles become more resistant to gonadotropin 

stimulation, circulating FSH and luteinizing hormone (LH) levels 

javascript:showrefcontent('refrenceslayer');


Chapter I 
 

 20 
 

increase. Elevated FSH and LH levels lead to stromal stimulation of 

the ovary, with a resultant increase in estrone levels and a decrease in 

estradiol levels. Inhibin levels also drop during this time because of 

the negative feedback of elevated FSH levels. With the 

commencement of menopause and a loss of functioning follicles, the 

most significant change in the hormonal profile is the dramatic 

decrease in circulating estrogen levels. Without a follicular source, the 

larger proportion of postmenopausal estrogen is derived from ovarian 

stromal and adrenal secretion of androstenedione, which is aromatized 

to estrone in the peripheral circulation. Testosterone levels also 

decrease with menopause but this decrease is not as marked as the 

decline in 17-estradiol (Curran ,et al. 2011) 

       With cessation of ovulation, estrogen production by the 

aromatization of androgens in the ovarian stroma and production in 

extragonadal sites continue, unopposed by progesterone production by 

a corpus luteum. Perimenopausal and menopausal women are thus 

often exposed to unopposed estrogen for long periods, which can lead 

to endometrial hyperplasia, a precursor of endometrial cancer. 

Estradiol levels decrease significantly because of loss of follicular 

production with menopause and postmenopause, but estrone, which is 

aromatized from androstenedione from nonfollicular sources, is still 

produced and is the major source of circulating estrogen in the 

p o s t m e n o p a u s a l  f e m a l e .        ( S o u l e s  ,  2 0 0 5 ) 
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      Androgen-to-estrogen aromatization can occur in adipose tissue, 

muscle, liver, bone, bone marrow, fibroblasts, and hair roots. Because 

most conversion of androgens to estrogens occurs in adipose tissue, it 

is frequently assumed that obese women, who have more circulating 

estrogen, should have fewer complaints of vasomotor symptoms. 

However, this is not always the case, and vasomotor symptoms of 

menopause can be as frequent and severe in heavier women as they 

are in thinner women. (Curran ,et al. 2011) 

        The clinical indication that menopause has occurred is the 

measure of an elevated FSH level. The FSH level rises more than the 

LH level because of the reduced renal clearance of FSH compared 

with LH. A slightly elevated or borderline menopausal FSH level in a 

perimenopausal women may not be a reliable indicator of menopause 

because of the wide variation of FSH and LH levels in response to 

increased release of gonadotropin-releasing hormone (GnRH) by the 

hypothalamus and increased pituitary sensitivity to GnRH. Measuring 

FSH and LH levels again in the perimenopausal patient after 2-3 

months is helpful in establishing whether the woman is progressing 

through menopause. Women with elevated, but not postmenopausal, 

FSH levels are still at risk for pregnancy and contraception should still 

be used until FSH levels remain in the postmenopausal range. (Bureau 

,2007) 
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Normal sonographic appearance of postmenopausal 

endometrium:- 

0TThe normal postmenopausal endometrium should appear thin, 

homogeneous, and echogenic . There is controversy regarding 

endometrial thickness with menopause. Although some authors have 

found that endometrial thickness decreases with age , others believe 

there is no statistically significant change during menopause 

0T(Kenneth, et al. 2001). 

 0TIn general, a double-layer thickness of less than 5 mm without 

focal thickening excludes significant disease and is consistent with 

atrophy . Homogeneous, smooth endometria measuring 5 mm or less 

are considered within the normal range with or without hormonal 

replacement therapy .     (Fig. 1 )  0T(Kenneth, et al. 2001) 

 

 

 

 

 

Fig.1: Postmenopausal endometrium. Transvaginal 
US image demonstrates postmenopausal 
endometrium with thin walls and outlined with fluid.  
 (Kenneth, et al. 2001) 
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 0TThe endometrium in a patient undergoing hormonal replacement 

therapy may vary up to 3 mm if cyclic estrogen and progestin therapy 

is being used . The endometrium will appear thickest prior to progestin 

exposure and thinnest after the progestin phase. Imaging should be 

performed at the beginning or end of a cycle of treatment, when the 

endometrium will be at its thinnest and any pathologic thickening will 

be most prominent. 0T(Kenneth, et al. 2001) 

 

0TPathology of postmenopausal bleeding  

Definition: 
0TPostmenopausal state is considered established after one year of 

amenorrhea. Any vaginal bleeding following one year amenorrhea or 

more from the date of last menstrual period is called postmenopausal 

bleeding   (Mindy S ;et al. 2011). 

0TAny woman who is still menstruating after 55 years should be 

viewed with suspicion and postmenopausal blood stained discharge 

has equal significance to that of postmenopausal bleeding (McGregor 

HF, 2001). 

0TPostmenopausal bleeding must be considered as a symptom and 

not a diagnosis (Dewhurst, 1999). Postmenopausal bleeding should be 

considered cancer until proven otherwise, despite the fact that 


