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Abstract

Background The aim of this study is to analyze the histopathological features of endometrial samples obtained by
aspiration when performed before or after the saline contrast sonohysterography in women with postmenopausal
bleeding and a thickened endometrium. Hypothetically, the saline infusion could disrupt the tissue and therefore
affect the quality of the sample. Furthermore, we want to determine which histological features have impact on the
quality of the endometrial sample.

Methods We performed a randomized controlled trial (ESPRESSO trial) in which we analyzed the aspiration samples
in two groups. Women were allocated either to saline contrast sonohysterography and subsequent endometrial
sampling (SCSH-Sampling group) or to the opposite order (Sampling-SCSH group). Dedicated gyneco-pathologists
retrospectively assessed the specimens and recorded the type (blood, mucus, epithelium, intact glands, stroma and
tissue context) and quantity (on a scale of 0-3) of material that was found in the specimens.

Results This analysis consisted of 197 samples, with 101 women in the SCSH-Sampling group and 96 women in the
Sampling-SCSH group. No significant differences were found in the histological features between the two groups. Al
significant histological features differed significantly in the sufficient samples compared to the insufficient samples:
higher amounts of blood, more endometrial epithelium, presence of intact endometrial glands, better stroma and
tissue context. Oppositely, a significantly higher amount of mucus was found in the insufficient samples.

Conclusion This study shows that the histological features of the endometrial sample were not affected by the saline
contrast sonohysterography, when performed prior to the tissue sampling.

Trial registration ESPRESSO TRIAL, NTR5690, registered 16 February 2016, https://trialsearch.who.int/Trial2.aspx?TriallD=
NTR5690.

*Correspondence:

Albertine J. Vroom

ajvroom@gmail.com

Full list of author information is available at the end of the article

©The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12905-023-02178-6&domain=pdf
http://orcid.org/0000-0002-4782-1805
https://trialsearch.who.int/Trial2.aspx?TrialID=NTR5690
https://trialsearch.who.int/Trial2.aspx?TrialID=NTR5690

Vroom et al. BMC Women'’s Health (2023) 23:46

Page 2 of 7

Key massages

saline contrast sonohysterography.

sonohysterography

1. This secondary analysis of the randomized controlled ESPRESSO trial, to investigate the histological features
of the endometrial sample obtained before or after the saline contrast sonohysterography in women with post-
menopausal bleeding, showed that the histological features of the endometrial sample were not affected by the

2. This study also showed that a higher amount of blood, endometrial epithelium, intact endometrial glands,

stroma and tissue context were found in sufficient endometrial samples compared to insufficient endometrial
samples. Oppositely, a significantly higher amount of mucus was found in the insufficient samples.
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Background

Postmenopausal bleeding (PMB) can be the first clini-
cal sign of endometrial pathology. Women with PMB
and an endometrial thickness of more than four mm on
ultrasound carry a potential high risk of an endometrial
malignancy. The risk for an endometrial malignancy
is about 10% in women with PMB and a thickened
endometrium. The presence of endometrial polyps
is reported in 40% of women with PMB and a thick-
ened endometrium [1, 2]. These polyps carry a 4-6%
risk for a focal (pre)malignancy [3, 4]. Because of this
increased risk of malignancy, evaluation is advocated in
all women with PMB [5].

The endometrial aspiration sample is an accurate
test to detect endometrial malignancies, however focal
lesions, such as polyps, can be missed [3]. To perform
complete diagnostic work-up, national Dutch guide-
lines recommend endometrial sampling and a saline
contrast sonohysterography (SCSH) if a previous
transvaginal ultrasound shows an endometrial thick-
ness of >4 mm. [6]. Although current guidelines advise
gynecologists to perform both procedures in their diag-
nostic work up, there is no consensus in which order
the procedures should be performed. Hypothetically
the quality of the sample can be affected by the saline
used in the SCSH, when sampling is performed after
the SCSH, because specific histological structures
could be disrupted.

We performed a randomized controlled trial
(ESPRESSO trial) in which we analyzed the quality of
the aspiration samples in two groups: One group first
received the SCSH and subsequently the endometrial
aspiration sample, the second group first received the
endometrial aspiration sample and subsequently the
SCSH. The primary analysis of the ESPRESSO trial
showed that the quality of the endometrial sample, clas-
sified as sufficient or insufficient following a standard
protocol by an in-house pathologist, was not affected

by whether SCSH was performed before or after endo-
metrial sampling [7].

However, the quality of the endometrial sample is
based on specific histological features. These features
were not specifically analyzed in the primary results. For
the current study, we assessed these specific histological
features of the endometrial samples. We hypothesized
that specific histological features of the endometrial sam-
ples would be affected by the SCSH. An essential histo-
logical feature to evaluate the endometrial aspiration
sample based on expert opinions is the tissue context.
This context could be disrupted by the saline infusion.
We also hypothesized that the endometrial glands would
be damaged due to the SCSH. Both factors would poten-
tially affect the quality of the endometrial sample. Fur-
thermore, we wanted to determine which histological
features are critical for the quality of the endometrial
sample by comparing the histological features of the suf-
ficient and insufficient samples.

Methods

Inclusion for the ESPRESSO trial (NTR5690) was
offered to women presenting with PMB and a thickened
endometrium of more than four mm at the depart-
ment of Obstetrics and Gynecology in Maxima Medical
Centre, Veldhoven, and Maastricht University Medi-
cal Centre, Maastricht, between April 2016 and Febru-
ary 2018. All details on the randomized controlled trial
are described in the manuscript and study protocol
of the ESPRESSO trial [7, 8]. Women receiving hor-
mone therapy and women with cervical cancer were
excluded. Randomization was performed with sealed
envelopes, using block randomization with alternating
blocks and 1:1 allocation. Women were allocated either
to SCSH and subsequent endometrial sampling (SCSH-
Sampling group) or to the opposite order (Sampling-
SCSH group). Endometrial sampling was performed
by inserting a Pipelle® device (Pipelle de Cornier, Paris,
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France) and an SCSH was performed using separate
devices; a SCSH-catheter (Echosampler by Gynetics
Medical devices, Lommel, Belgium). 232 women were
randomized in the ESPRESSO trial, endometrial sam-
ples were obtained in 197 women. The samples were
reported as sufficient or insufficient for diagnosis by
an in-house pathologist. Sufficient means that the tis-
sue was easily assessable and a histological diagnosis
could be made; insufficient means that the tissue was
not assessable and a histological diagnosis could not
be made. For the current study, independent dedicated
gyneco-pathologists, who were blinded for the order
of intervention and primary diagnosis, retrospectively
looked into the specimens of the endometrial samples.
We choose to analyze all the 197 endometrial samples
which were available for the primary analysis of the
ESPRESSO trial. Three dedicated pathologists, from
both participating medical centers, evaluated the sam-
ples and recorded the type and quantity (on a scale of
0-3) of material that was found in the specimens by
using a specimen form designed for this study to score
presence and amount of blood, mucus, epithelium,
intact glands, stroma and tissue context. Additionally,
the pathologist determined whether hyperplasia, atypia
or malignancy were present. The results of this second
evaluation had no consequences for the patient’s fur-
ther (possible) treatment or investigations.

Statistical analysis

Baseline characteristics are presented as median with
inter quartile range (IQR) and number of patients (n,
%). Histological features of the endometrial samples
of the SCSH-Sampling and the Sampling-SCSH group
were compared using a Mann-Whitney U test. Further-
more, histological features of the sufficient and insuf-
ficient samples were compared to determine which
features are critical for the quality (whether the sample
was sufficient or insufficient) of the samples.

Table 1 Baseline characteristics
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For statistical analysis, the Statistical Package for the
Social Sciences (IBM Corp, Armonk, NY, USA) version
24.0 was used. Statistical significance was set at p <0.05.

Results
This analysis consisted of 197 samples, with 101 women
in the SCSH-Sampling group and 96 women in the Sam-
pling-SCSH group. Patient characteristics are shown in
Table 1.

Comparison of histologic findings between the SCSH-
Sampling and Sampling-SCSH group is shown in Table 2.
No significant differences were found in the histological
features between the two groups. The extend of the pres-
ence of the specific histological features, e.g. the amount
of intact endometrial glands, was comparable between
the two groups.

Table 3 shows the results of the comparison of the suf-
ficient versus the insufficient samples.

A significant difference was found for all the histologi-
cal features with higher amounts of blood, endometrial
epithelium, intact endometrial glands, stroma and tissue
context in the sufficient samples. Oppositely, a signifi-
cantly higher amount of mucus was found in the insuf-
ficient samples.

Table 4 shows the results of the comparison of the 135
sufficient samples between the SCSH-Sampling and Sam-
pling-SCSH group. No significant differences were found
in almost all the histological features between the two
groups. Only a significantly higher amount of blood was
found in the SCSH-Sampling group.

Table 5 shows the results of the comparison of the 62
insufficient samples between the SCSH-Sampling and
Sampling-SCSH group. In this group, the extend of the
presence of the specific histological features, e.g. the
amount of intact endometrial glands, was comparable
between the two groups as well.

No new cases of atypia or malignancy were
detected at this pathology review by the dedicated
gyneo-pathologists.

SCSH-sampling n=101

Sampling-SCSH n=96

Age — Median (IQR) 58 (54-67) 59 (55-65)
BMI (kg/m2) - Median (IQR) 284 (24.2-33.8) 29.5 (26.4-34.0)
Parity - Median (IQR) Vaginal birth 2(1-3) 2(2-3)
2(2-3) 2(2-3)
Months PMP - Median (IQR) 47 (18-184) 73 (20-140)
No. of samples with hyperplasia without atypia — n (%) 5(5) 5(5)
No. of samples with atypia - n (%) 6 (6) 8(8)
No. of samples with malignancy n (%) 8 (8) 10 (10)

BMI=body mass index; IQR =interquartile range; PMP = postmenopausal SCSH = saline contrast sonohysterography
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Table 2 Comparison of histologic findings between SCSH-
Samplingand Sampling-SCSH group. Values are presented as
number (%)
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Table 3 Comparison of histologic findings between the
sufficient versus the insufficient samples. Values are presented as
number (%)

SCSH- Sampling- P
sampling SCSH
(n=101) (n=96)
Amount of blood 0.08
Not present 34 (34%) 42 (44%)
Little 27 (27%) 26 (27%)
Moderate 16 (16%) 13 (14%)
Alot 24 (24%) 15 (16%)
Amount of mucus 0.88
Not present 35 (35%) 33 (34%)
Little 32 (32%) 32 (33%)
Moderate 16 (16%) 16 (17%)
Alot 18 (18%) 15 (16%)
Amount of endometrial epithelium 0.06
Not present 7 (7%) 5(5%)
Little 34 (34%) 21 (22%)
Moderate 26 (26%) 28 (29%)
Alot 34 (34%) 42 (44%)
Amount of intact endometrial glands 0.20
Not present 32 (32%) 24 (25%)
Little 21 (21%) 21 (22%)
Moderate 24 (24%) 18 (18%)
Alot 24 (24%) 32 (33%)
Amount of stroma 0.13
Not present 22 (22%) 13 (14%)
Little 27 (27%) 25 (26%)
Moderate 24 (24%) 25 (26%)
Alot 28 (28%) 33 (34%)
Amount of tissue context 0.14
Not present 33 (33%) 27 (28%)
Little 20 (20%) 14 (15%)
Moderate 24 (24%) 22 (23%)
Alot 24 (24%) 33 (34%)
Discussion

No significant differences were found in the histologi-
cal features of the samples when the endometrial sample
was obtained before or after the SCSH. In the sub analy-
sis of only sufficient samples, also no significant differ-
ences were found in the histological features apart form
a higher amount of blood which was found in the SCSH-
Sampling group.

Therefore, we can conclude the SCSH does not affect
the histological features, and thus the quality, of the
endometrial samples.

This study also shows that a higher amount of blood,
endometrial epithelium, intact endometrial glands,
stroma and tissue context were found in the sufficient
samples compared to the insufficient samples. Oppo-
sitely, a significantly higher amount of mucus was found
in the insufficient samples.

These results are in line with the results of the primary
analysis of the ESPRESSO RCT, which concluded that

Insufficient  Sufficient P
(n=62) (n=135)

Amount of blood 0.00
Not present 36 (58%) 40 (30%)

Little 12 (19%) 41 (30%)
Moderate 7 (11%) 22 (16%)

Alot 7 (11%) 32 (24%)

Amount of mucus 0.00
Not present 12 (19%) 56 (41%)

Little 23 (37%) 41 (30%)
Moderate 7 (11%) 25 (19%)

Alot 20 (32%) 13 (10%)

Amount of endometrial epithelium 0.00
Not present 12 (19%) 0 (0%)

Little 33 (53%) 22 (16%)
Moderate 11 (18%) 43 (32%)

Alot 6 (10%) 70 (52%)

Amount of intact endometrial glands 0.00
Not present 41 (66%) 15 (11%)

Little 16 (26%) 26 (19%)
Moderate 3 (5%) 39 (29%)

Alot 2 (3%) 54 (40%)

Amount of stroma 0.00
Not present 30 (48%) 5 (4%)

Little 21 (34%) 31 (23%)
Moderate 8 (13%) 41 (30%)

Alot 3 (5%) 58 (43%)

Amount of tissue context 0.00
Not present 46 (74%) 14 (10%)

Little 9 (15%) 25 (19%)
Moderate 6 (10%) 40 (30%)

Alot 1 (2%) 56 (41%)

the quality of the endometrial sample was not affected
by whether SCSH was performed before or after endo-
metrial sampling. However, this primary analysis only
focused on general adequacy of the sampling and did
not assess specific histological features of the endome-
trial sample such as amount of epithelium, intact glands
and stroma. As we were still interested in our predefined
hypothesis, we aimed to analyze whether the effect of the
SCSH would be seen in the specific histological features
of the endometrial sample [7].

In addition, we wanted to determine which histologi-
cal features have impact on the quality of the endometrial
sample. This is of clinical interest, as insufficient endo-
metrial samples have been a common problem in the
diagnostic pathway in women with PMB with a reported
rate of 7-78% of insufficient samples [9, 10]. Previous
research to decrease the amount of samples rated as
insufficient by developing a structured assessment did
not seem feasible [9]. However, in this previous assess-
ment, the samples were only scored on estimated amount
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Table 4 Comparison of histologic findings between SCSH-Samplingand Sampling-SCSH group for the sufficient samples. Values are

presented as number (%)

SCSH-sampling Sampling-SCSH P
(n = 65) (n = 70)
Amount of blood 0.03
Not present 15 (23%) 25 (36%)
Little 19 (29%) 22 (31%)
Moderate 10 (15%) 12 (17%)
Alot 21 (32%) 11 (16%)
Amount of mucus 0.88
Not present 26 (40%) 30 (43%)
Little 21 (12%) 20 (29%)
Moderate 12 (19%) 13 (19%)
Alot 6 (9%) 7 (10%)
Amount of endometrial epithelium 0.15
Not present 0 (0%) 0 (0%)
Little 15 (23%) 7 (10%)
Moderate 19 (29%) 24 (34%)
Alot 31 (48%) 39 (56%)
Amount of intact endometrial glands 030
Not present 9 (14%) 6 (9%)
Little 12 (19%) 14 (20%)
Moderate 21 (32%) 18 (26%)
Alot 23 (35%) 31 (44%)
Amount of stroma 0.59
Not present 3 (5%) 2 (3%)
Little 16 (25%) 15 (21%)
Moderate 19 (29%) 22 (31%)
Alot 27 (42%) 31 (44%)
Amount of tissue context 0.18
Not present 8 (12%) 6 (9%)
Little 13 (20%) 12 (17%)
Moderate 21 (32%) 19 (27%)
Alot 23 (35%) 33 (47%)

Bold indicates that the statistical significance at p < 0.05

of material and the amount of histopathological endome-
trial tissue.

Our study suggests that multiple factors determine the
quality of the endometrial samples as higher amounts
of blood, endometrial epithelium, intact endometrial
glands, stroma and tissue context were found in the suf-
ficient samples compared to the insufficient samples.
Based on these results, further research to develop a
more extensive structured assessment of the endometrial
samples in women with PMB, is interesting.

Also, the amount of tissue is an important factor and
very little material in the sample could lead to diagnos-
tic errors. For this reason, it would be advisable for a
gynecologist to macroscopically check the amount of tis-
sue in the container after sampling and consider to rein-
sert the device to take another sample if only very little
tissue, or only mucus, has been sampled.

Furthermore, It also has to be noted that the clini-
cal patient characteristics, such as hormonal replace-
ment therapy and the thickness of the endometrium

on ultrasound, are valuable details for the pathologist
in the assessment of the aspiration sample [11]. These
characteristics should be taken in consideration in the
development of an extensive structured assessment of
the endometrial sample and can be a subject for future
research.

It is remarkable that the amount of blood was signifi-
cantly higher in the group of sufficient samples. Blood
and mucus are seen as staining of the endometrial sample
by the pathologist, and some would define an inadequate
sample if consisting only of blood or cervical mucus with
fragments of benign endocervix, or a large amount of
blood with only small fragments of endometrial glands
and stroma [12]. The results of this study show that a
high amount of blood does not affect the quality of the
endometrial sample and therefore a sample should not be
classified by the amount of blood.

Bij de Vaate performed a randomized controlled trial
to compare the quality and histological features of an
endometrial sample obtained before or after the SCSH in
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Table 5 Comparison of histologic findings between SCSH-Samplingand Sampling-SCSH group for the insufficient samples. Values are

presented as number (%)

SCSH-sampling Sampling-SCSH P
(n=36) (n=26)
Amount of blood 046
Not present 9 (25%) 3(12%)
Little 11 (31%) 12 (46%)
Moderate 4(11%) 3 (12%)
Alot 12 (33%) 8(31%)
Amount of mucus 0.70
Not present 9(25%) 3(12%)
Little 11(31%) 12 (46%)
Moderate 4(11%) 3(12%)
Alot 12(33%) 8(31%)
Amount of endometrial epithelium 0.98
Not present 7 (19%) 5 (19%)
Little 19 (53%) 14 (54%)
Moderate 7 (19%) 4 (15%)
Alot 3(8%) 3(12%)
Amount of Intact endometrial glands 0.57
Not present 23 (64%) 18 (69%)
Little 9 (25%) 7 (27%)
Moderate 3(8%) 0 (0%)
Alot 1 (3%) 1 (4%)
Amount of stroma 044
Not present 19 (53%) 11 (42%)
Little 11 (31%) 10 (38%)
Moderate 5(14%) 3(12%)
Alot 1(3%) 2 (8%)
Amount of tissue context 0.37
Not present 25 (69%) 21 (81%)
Little 7 (19%) 2 (8%)
Moderate 3 (8%) 3(12%)
Alot 1(3%) 0 (0%)

predominantly pre-menopausal women [13]. Our results
are not in concordance with this previous study as this
study showed a significant difference in the amount of
endometrial epithelium when the sample was performed
after the SCSH. The histological composition of the
endometrium in premenopausal women is different com-
pared to the endometrium in postmenopausal women
and this difference could explain the fact that our results
are not in concordance.

This is a secondary analysis of the randomized con-
trolled trial to investigate the histological features of the
endometrial sample obtained before or after the SCSH
in women with PMB. The samples were analyzed thor-
oughly and structurally by dedicated gyneco-patholo-
gists. A limitation of the current study was that there was
no sample size calculation performed, as this was a sec-
ondary analysis.

Conclusion

This study shows that the histological features of the
endometrial sample were not affected by the saline con-
trast sonohysterography.

Abbreviations

PMB Postmenopausal bleeding
SCSH Saline contrastsonohysterography
IQR Inter quartile range
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