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Introduction

During postmenopause several problems exist, in 
early postmenopause vasomotor symptoms predomi-
nate and can continue for several years [1], afterwards 
other problems can appear such as cardiovascular risk 
increase [2] and greater risk of fracture due to osteopo-
rosis [3]. Long-term oestrogen privation is associated 
with urinary incontinence [4] and vaginal atrophy [5]. 

It is known that the bladder and the inferior 2 thirds of 
the vagina are embryologically derived from the uro-
genital sinus [6]. The vagina has oestrogen receptors 
of the α type (ERα) and β type (ERβ) [7]. However, only 
ERα is expressed in postmenopausal women, which 
is increased after local oestrogens use, in the basal 
epithelium, stroma and connective tissue, while for 
ERβ it is only in the basal epithelium [8]. It has been 
observed that the increment of ERα correlates directly 
with the number of blood vessels in the lamina propria 
[9]. In the urinary bladder ERβ has been mainly found 
in vesical cancer [10], in rats non increase has been 
observed in ERβ after local oestrogens administration; 
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Abstract

Introduction: Microscopic haematuria is common in adults and it has been reported in 13% of postmeno-
pausal women.

Objective: To evaluate the changes in urinary sediment after the use of vaginal conjugated oestrogens.
Material and methods: Postmenopausal women with vaginal dryness were studied. In all them a urinalysis 

was done, looking for density, pH, and the presence of leukocytes and erythrocytes. In order to be included in the 
study, all of the women had to have microscopic haematuria, considered as the presence of 3 or more erythro-
cytes in the urinary sediment. All received vaginally 1 g of conjugated equine oestrogens cream 3 times per week 
for one month, moment in which a new urinalysis was carried out and the same parameters were evaluated.

Results: Twenty-four women were studied. The median age was 62 years (40-83), and the time since meno-
pause was 144 months (24-336). When comparing the values between baseline and end of treatment urinaly-
ses, no significant differences in pH and urinary density were found. The number of leukocytes significantly 
decreased after treatment (3.0 [1-6] vs. 1.0 [1-6], p < 0.026), and the erythrocytes number decreased (4.5 [3-12] 
vs. 0.0 [0-2], p < 0.001). 

Conclusion: In postmenopausal women with microscopic haematuria and vaginal dryness, it is worth con-
sidering administration of local oestrogen for one month, and after repeat the urine exam, before deciding to 
begin the microscopic haematuria study protocol.
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however, an increase in blood vessel density has been 
observed [11].

In the postmenopause the decrease of circulating 
oestrogens conditions at the vagina the decrease in the 
quantity of superficial and intermediate cells. All this 
causes a decrease of Doderlein’s bacilli, an increase 
of vaginal pH, and a decrease of the vaginal humidity, 
finally finishing in atrophy, all of which are corrected 
with oestrogen use [12]. In the rat urinary bladder, it 
has been shown that the lack of oestrogens is associat-
ed with atrophy of vesical epithelium and inflammation 
[13], which increases the risk of local infections [14] and 
vesical activity [15].

Microscopic haematuria is common in adults and 
often occurs inadvertently; its prevalence ranges from 
0.18 to 16.1%, depending on its definition, age, gender 
and risk factors of the studied group. This entity can 
be due to menstrual contamination, previous vigorous 
exercise, or sexual activity [16] and even in situations 
like the genital prolapse in which the frequency can be 
up to 20.1% [17]. Microscopic asymptomatic haematu-
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ria, is clinically significant because sometimes it can be 
an early sign of renal or urological potential of serious 
pathologies. In young women the main causes are: in-
flammation, cystitis, and lithiasis in 74.3%, and in those 
older than 65 years these occur in 52.6%, and the other 
57.4% are of tumoural origin [18]. This entity has been 
described in up to 13% of postmenopausal women 
[19], In a study that evaluated postmenopausal wom-
en, vesical cancer was found only in 1.4% of cases [20],

According to the American Urology Association, mi-
croscopic haematuria is defined as: 3 or more erythro-
cytes per high resolution field in the urinary sediment of 
samples gathered appropriately, which includes recently 
emitted, clean, in an asymptomatic person and from half 
urinary stream. The 2012 guidelines from the American 
Urology Association recommend for any person with 
microscopic asymptomatic haematuria, without gender 
and age distinction: urine cytology, cystourethroscopy, 
renal function tests and image studies [21].

Due to oestrogen receptors existing in the urinary 
bladder and the vaginal epithelium improving after oes-
trogen use, the objective of the present study was to 
evaluate the changes in the urinary sediment, partic-
ularly looking for the modification in microscopic he-
maturia, in postmenopausal women who used vaginal 
conjugated oestrogens.

Material and methods 

Postmenopausal women who attended to a gynae-
cological endocrinology consultation and who had vag-
inal dryness were studied. None of them were receiv-
ing hormone therapy or any other drug for the relief of 
vaginal dryness. Age and time since menopause were 
documented. In all them a urinalysis was carried out 
looking for density, pH, and the presence of leukocytes 
and erythrocytes. To be included in the study, all them 
had to have microscopic haematuria, considered as the 
presence of three or more erythrocytes in the study of 
the sediment. A urine culture was carried out which 
needed to be negative for infection so they can be in-
cluded. All them received 1 g of conjugated oestrogens 
vaginally, three times per week for one month, moment 
in which new urinalysis was done and the same param-
eters were evaluated.

For sample size calculation a 99.0% confidence in-
terval was considered, a power of 90% and considering 
a 55% difference between baseline and final parame-
ters, a sample size was esteemed in 24 patients.

Due to the sample distribution, non-parametric sta-
tistics were used. The differences among baseline and 
final results were calculated with Wilcoxon’s test. 

The protocol was authorised by the Local Committee 
of Research and Ethics in Research with the registration 
number R-2015-3606-36; all the patients gave their con-
sent to participate and signed an informed consent form.

Results

Twenty-four women who met the inclusion crite-
ria were included. The median of the age was 62 years  
(40-83) and the time since menopause was 144 months 
(24-336). 

When comparing baseline and after-treatment 
urinalysis results, no significant difference in pH and uri-
nary density was found. The leukocytes number signifi-
cantly decreased after treatment (3.0 [1-6] vs. 1.0 [1-6], 
p < 0.026) and similar occurred with the erythrocytes 
number (4.5 [3-12] vs. 0.0 [0-2], p < 0.001) (Table 1).

Discussion

Microscopic haematuria can be due to multiple rea-
sons. However, given the embryologic similarity [1] and 
the presence oestrogen receptors in the urinary bladder 
and vagina, it was decided to evaluate the oestrogenic 
effect in the urinary sediment, in the supposition that 
the vesical epithelium would have similar oestrogen- me-
diated changes to those seen in the vaginal epithelium. 
It is known that persistent microscopic hematuria should 
be exhaustively studied [16]. Always is recommended to 
have a second abnormal urinalysis exam before begin-
ning the study, because sometimes this second sample 
can be normal [16, 18]. This was a limitation of the study 
because only one sample was taken before inclusion in 
the study and the start of oestrogenic treatment.

However, in this study the number of leukocytes sig-
nificantly decreased, which agrees with reports for urinary 
bladder biopsies in which it has been shown that oestro-
gen privation is associated with inflammation [13]. 

Also, to our knowledge, no other report exists in which 
the effect of local oestrogen in the urinary sediment (in-
cluded leukocytes and erythrocytes) in postmenopausal 
women has been evaluated.

Thus it is possible to conclude that in postmenopausal 
women with microscopic haematuria with vaginal dryness 
and atrophy, it is worthwhile considering administration of 
local oestrogens for one month and a repeated urine ex-
amination before deciding to begin the study protocol for 
microscopic haematuria. 
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Table 1. Previous and after al treatment values in urinalysis. 

Parameter Baseline Final p

Density 1.01 (1.00-1.03) 1.01 (1.00-1.03) 0.717

pH 6.0 (5.0-7.0) 6.0 (5.0-7.0) 0.253

Leucocytes per field 3.0 (1-6) 1.0 (1-6) 0.026

Erythrocytes per 
field

4.5 (3-12) 0.0 (0-2) 0.001
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