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Abstract Outpatient hysteroscopy and endometrial biopsy are
increasingly being used in the investigation of abnormal uterine
bleeding. In our unit, both Endocurette® and Endosampler®
endometrial biopsy devices are available in the outpatient hys-
teroscopy clinic. Literature comparing these devices is lacking.
This was a prospective, randomised trial involving women
attending the outpatient hysteroscopy clinic at Cork University
Maternity Hospital. Women were randomised to endometrial
sampling with either Endosampler® or Endocurette® devices.
A number of device insertions, pain scores, ease of handling
and histological reporting of sample adequacy and tissue his-
tology were recorded. One hundred and six women were re-
cruited comprising 55 pre-menopausal and 51 post-menopausal
women. A substantially higher rate of multiple device insertions
to obtain a visually adequate sample was recorded using
Endocurette® compared with Endosampler®. In the
Endosampler® group, 10.7 and 12.5 % of women in pre- and
post-menopausal categories had ≥2 device insertions compared
to 88.8 and 58.3 %, respectively, with Endocurette® (p=0.002
and p=0.0001). There was no difference in the rate of histolog-
ically inadequate samples or difficulty with device handling
between matched groups. Mean pain scores in the pre- and
post-menopausal groups were 5.83 and 4.58 for Endosampler®,
and 4.69 and 4.88 for Endocurette® (p=0.02). The rate of
histologically inadequate samples was higher in post-
menopausal compared to pre-menopausal women (27.4 vs
3.7 %, p=0.0025). A significantly lower rate of multiple device
insertions for adequate histological sample was recorded with
Endosampler®. No significant differences in operational diffi-
culties, patient acceptability and sample adequacy were shown.
Higher overall pain scores were reported with Endosampler®

with no difference in the rate of severe pain between groups’
satisfaction with the procedure or willingness to undergo the
procedure again.
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Introduction

Outpatient hysteroscopy and endometrial sampling are in-
creasingly being favoured in the investigation of abnormal
uterine bleeding. Whilst hysteroscopy, D&C requires general
anaesthesia, endometrial sampling can be done without any
anaesthetic, or with local anaesthetic. Fine-calibre rigid
hysteroscopes and flexible fibre-optic hysteroscopes now al-
low hysteroscopy without general anaesthetic. This method is
increasingly replacing hysteroscopy D&C due to its benefits
of avoiding hospital admission and general anaesthetic com-
plications, thus being cost-effective to the hospital [1].

A range of endometrial sampling devices has been devel-
oped over the years. The most commonly used endometrial
sampling device is the Pipelle de Cornier® device which has
shown comparable sensitivity to D&C, supporting its use in
an outpatient setting [2]. An inadequate sample rate of 13–
20 % with a mean pain score of 1–5 has also been reported
[3–7]. Pipelle® has been compared to Vacurette®, Novak®,
Vabra®, Accurette® and Explora® in different studies [8–11],
which have shown comparable tissue yields, better if not
comparable pain scores and shorter procedure time with
Pipelle®.

At Cork University Maternity Hospital, women attending
the outpatient hysteroscopy clinic are routinely investigated
with transvaginal ultrasound followed by saline hysteroscopy
and endometrial sampling. The sampling devices available in
this setting are Endosampler® and Endocurette®. To date, no
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studies comparing these two devices have been reported in the
literature. The aim of this study was to compare the
Endosampler® and Endocurette® devices in terms of number
of device insertions to achieve a visually adequate endometrial
sample, pain scores using a visual analogue scale, patient
acceptability and user acceptability.

Method

This was a prospective, randomised trial planned to involve
around 100 women attending the outpatient hysteroscopy
clinic at Cork University Maternity Hospital. All procedures
followed were in accordance with the ethical standards of the
responsible committee on human experimentation (institution-
al and national) and with the Helsinki Declaration of 1975, as
revised in 2008. Ethics approval was obtained from the Clin-
ical Research Ethics Committee of the Cork Teaching Hospi-
tals. Women were given an information leaflet regarding the
study prior to the procedure. Informed written consent was
obtained from all women included in the study. Women were
categorised into pre- and post-menopausal categories and were
then randomised to Endosampler® or Endocurette® device use
at the time endometrial biopsy. Stratified randomisation was
used to ensure an approximately equal number of women in
each group whilst minimising bias over time. Sealed opaque
envelopes containing device allocation were randomly pre-
pared in blocks of 10. Randomisation of device allocation
was achieved using a random generator. Upon enrolment, an
envelope was taken from the front of the relevant pack accord-
ing to menopausal status. When 5 envelopes remained in a
pack, an additional 10 envelopes were supplemented to the
packs randomly. This method achieved blinded allocation at
the point of enrolment, whist minimising bias over time.

All women had routine transvaginal ultrasound and saline
hysteroscopy followed by endometrial sampling using the
allocated device. Hysteroscopes used were diagnostic and
not designed for directed biopsy, hence the need for blind
endometrial sampling. Endocurette® is a straw-like structure
with three radially arranged apertures at the tip of the device
and an integrated piston which, when withdrawn, generates
negative pressure within the cannula allowing endometrium to
be drawn into the device as it is withdrawn from the uterus. Its
appearance and mechanism of use are similar to the Pipelle®
device. It measures 3.6 mm in diameter at the tip and 3.1 mm
at the shaft. Endosampler® has a similar straw-like structure,
slightly curved at the tip which contains a single aperture. The
curette and shaft measure 3.0 mm and are attached to a 10 ml
syringe prior to biopsy. The full withdrawn syringe becomes
locked into position via a small stainless steel mechanism,
generating a relatively strong vacuum effect. Radial curettage
of the endometrium can thus be performed. The syringe can be
removed from the cannula to expel residual saline from the

uterine cavity following saline hysteroscopy, without the need
to reinsert the cannula. Two operators were involved in
performing sampling. Women and pathologists were blinded
to the sampling device used. Clinicians were obviously not
blinded, but the devices were used according to manufac-
turers’ instructions to minimise bias. Figures 1 and 2 show
the design of both endometrial sampling devices.

Women were asked to rate discomfort during both the
hysteroscopy and biopsy procedures separately using a visual
analogue scale (VAS), and were asked to verbally rate the
worst pain experienced during both procedures where the
number 0 represented no pain and the number 10 represented
the worst imaginable pain. A post-procedure questionnaire
was completed by each participant. To assess the acceptability
of outpatient hysteroscopy and endometrial biopsy, women
were asked whether they would opt for outpatient hysterosco-
py again in the future if required, and whether they would
recommend others to undergo this procedure.

A datasheet was completed by clinicians on which infor-
mationwas gathered on the use of local anaesthetic, number of
passes of the biopsy device, ease of handling and adequacy of
the sample obtained. Ease of device handling was assessed in
terms of insertion and operational function. Clinicians were
asked to assess using a scale of 1–3 (1 unacceptable, 2 accept-
able, 3 excellent) in order to make an objective assessment.
Clinicians made a subjective assessment of sample adequacy
after biopsy was complete using a scale of 1–3 (1 unaccept-
able, 2 acceptable, 3 excellent).

Histology reports were followed up post-procedure and
were analysed in terms of percentage of adequate samples
retrieved and sample volume, as well as the report on histo-
logical features. Data was stored in a password-protected file
in the hospital computer and patient record number only will
be used to identify patients, to ensure patient confidentiality
and data protection. Statistical analysis was done using the
SPSS statistical package 18 and GraphPad Prism statistical
software. Fisher’s exact test was used to test for statistical
significance between groups.

Results

A total of 112 women consented to the study, of which data on
106 women was obtained, comprising 55 pre-menopausal and

Fig. 1 Medgyn Endosampler®
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51 post-menopausal women. Six women were excluded from
analysis due to intolerance of the outpatient hysteroscopy
procedure. There were 54 and 52 women in the
Endosampler® and Endocurette® groups, respectively. No
differences in age or parity were observed between patients
in the two groups. Figure 3 summarises the allocation of
women in this study.

In terms of ease of device handling, no significant differ-
ence was observed between groups with regard to ease of
insertion. Excellent insertion was recorded in 97 and 91 %
with Endosampler® and Endocurette®, respectively (p=0.61).
There were two occurrences of insertion difficulties which
were both in the pre-menopausal group, one in the
Endosampler® group and the other in the Endocurette® group.
These were both associated with fibroid uteri. In terms of
operational difficulties, there was no report of any difficulties
in either groups and no significant difference was observed in
both groups. Excellence in operational function was recorded
in 90 and 85 % in the Endosampler® and Endocurette®
groups, respectively (p=0.43).

The rate of repeated (≥2) device insertions was eight times
higher in the Endocurette® than the Endosampler® group in

pre-menopausal women (p=0.0001), illustrated in Fig. 4. The
percentage of patients requiring >2 device insertions to
achieve a visually adequate biopsy sample with Endocurette®
was 89 % and 58 % in the pre- and post-menopausal groups,
compared with 11 and 12 % in respective groups where
Endosampler® was used. (p=0.002 and p=0.0001). The over-
all inadequate sample rate according to the clinician
performing the procedure was 17 % in the Endosampler®
group and 14 % in the Endocurette® group. There was no
significant difference in the rate of visually inadequate sam-
ples between groups. More inadequate samples were reported
in post-menopausal women (27.4 % of post-menopausal
women compared to 3.6 % of pre-menopausal women, p=
0.0025) due to the high level of endometrial atrophy in this
group.

Mean pain scores of 5.8 and 4.6 were reported in the pre-
and post-menopausal groups with Endosampler® use, com-
pared with 4.7 and 4.9 in the Endocurette® group. The distri-
bution of pain scores amongst all women is illustrated in
Fig. 5. Whilst significantly more pre-menopausal women in
the Endosampler® group reported pain scores ≥5 compared to
the Endocurette® group (p=0.02), no significant difference
was observed in post-menopausal women. When pain scores
of ≥8 (severe pain) were analysed, no significant difference
was observed between groups. Oral analgesics are routinely
recommended prior to outpatient hysteroscopy, and were tak-
en by 97 % of women in this study. Local anaesthetic was
administered to 44 % (n=47) of women, 37 of which were
post-menopausal and 10 pre-menopausal. Lignospan Spe-
cial® (lignocaine hydrochloride 2 % and epinephrine
1:80,000) was the local anaesthetic used in all cases, two

Fig. 2 Endocurette®
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ampoules of which were injected into four quadrants of the
cervix prior to hysteroscopy. In cases where local anaesthetic
was not used, mean pain scores were 3.39 and 2.30 in the
Endosampler® and Endocurette® groups compared with
scores of 5.0 and 4.3 in women given local anaesthetic.
Significantly more women had pain scores ≥5 in the
Endosampler® group (p=0.05). Side effects of local anaes-
thetic were not recorded in this study. Pain scores reported for
hysteroscopy alone were recorded separately and found to be
not significantly different between the two groups. In the
Endosampler group, the mean was 3.17 (range 0–9), whereas
in the Endocurette group, the mean pain score for hysterosco-
py was 3.77 (range 0–8).

Histology reports commented on endometrial histology
and tissue aggregate size. The aggregate size was sub-
divided into ‘very scanty’, 0.1–1.0 cm, 1.1–2.0 cm and
>2.0 cm (Table 1). ‘Very scanty’ biopsy size was reported in
4 % in the Endosampler®, compared with 6 % in the
Endocurette® group, all being in post-menopausal women.
The difference in the yield of tissue of >2.0 and >1.0 cm in
aggregate between devices was not statistically significant
(p=0.43 and p=0.50), nor was the difference in ‘very scanty’
aggregates (0.67). In the Endosampler® group, one case of
grade 2 endometrial cancer and two cases of endometrial
hyperplasia were reported. In the Endocurette® group, one

case of grade 1 endometrial cancer was detected. In the post-
menopausal group as a whole, 78.4 % were found to have
atrophic or inactive endometrium on histology, 3.9 % (n=2)
were found to have endometrial cancer, with the remaining
17.6 % having other benign pathology such as endometrial or
cervical polyps (Table 2).

There was no difference between groups in terms of patient
either willingness to undergo the same procedure in the future
or recommendation of the procedure to an acquaintance. Only
4.7 % (n=5) of women reported they would not have the
procedure again, 3 of whomwere in the Endosampler® group,
and 2 in the Endocurette® group with variable pain scores
ranging from 1 to 9. Only 3.8 % (n=4) of women, 2 from each
group, would not recommend the procedure to others, with
pain scores ranging from 5 to 10. Fifteen women (14.1 %)
found the procedure more uncomfortable than expected, with
pain scores ranging from 0 to 10, of which 9 were in the
Endosampler® group and 6 in the Endocurette® group. Sixty-
five women (61.3 %) found it less uncomfortable than expect-
ed, again with non-correlating pain scores ranging from 0 to 9.

Discussion

Mean biopsy-related pain scores were higher in the
Endosampler® group by a factor of around 1 unit. Significant-
ly more women in the pre-menopausal Endosampler® group
had pain scores ≥5. Interestingly, pain scores in post-
menopausal women were not higher in the Endosampler
group. This may be because of the high rate of local anaes-
thetic use in this group (72.5 %), or the need for fewer device
insertions. There was a significantly lower rate of multiple
device insertions with Endosampler® compared to
Endocurette® in this study, with a consequently shorter pro-
cedural time. There was no difference in operational
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Table 1 Histology sample sizes reported in aggregates

Endosampler® (%) Endocurette® (%)

Very scanty 3.7 5.7

0.1–1.0 cm 70.3 73.0

1.1–2.0 cm 18.5 15.4

>2.0 cm 9.3 3.8

Table 2 Endometrial pathology in post-menopausal women

Histological findings Post-menopausal women (%)

Atrophic endometrium 78.4

Benign pathology (endometrial
polyps, simple hyperplasia)

17.6

Endometrial cancer 3.9
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difficulties between the two devices. No difference in the
number of inadequate samples was observed. There was no
difference in the number of women consenting to a repeat
procedure if required, or recommendation to others. The ma-
jority of women found the procedure to be less uncomfortable
than expected, but this assertion did not correlate with low
pain scores.

Pain scores were reported for the hysteroscopy and endo-
metrial biopsy procedures separately using a visual analogue
scale. As these were subsequent procedures, pain scores for
both devices could have been affected. However, no signifi-
cant differences between pain scores for hysteroscopy in both
groups were seen. Significantly more women in the
Endosampler® group had pain scores of ≥5. This could be
explained by the degree of negative pressure generated within
the uterine cavity with Endosampler® compared with
Endocurette®, together with the technique of ‘gentle radial
curettage’ similar to that done during a D&C. However no
significant difference was found between devices when pain
scores of ≥8 (severe pain) were examined. This could be
limited by the sample size in this study, as only 22
women had pain scores of ≥8; 14 in the Endosampler®
group and 8 in the Endocurette® group. The total num-
ber of insertions required to obtain a visually adequate
endometrial sample was significantly higher in the
Endocurette® group. This can be attributed to differ-
ences in the design of the two devices. Multiple device
insertions theoretically pose a risk of subsequent post-
procedural endometritis; however, this complication was
not studied. There was no significant difference between
the two devices in terms of ease of handling.

We believe that this study has good methodological
strength. Women were randomised to either sampling devices
in a manner allocating approximately equal numbers in each
group according tomenopausal status. Effort was alsomade to
minimise potential bias in this study. Women and pathologists
were blinded to the device used, allowing objective assess-
ment of pain scores and histology samples. Only two opera-
tors were involved in performing sampling to ensure consis-
tency in the technique used. The devices were used according
to manufacturers’ instructions. Although women and pathol-
ogists were blinded to the device used, it was impossible for
the operator to be blinded due to the difference in the design
and technique used for each device. A limitation of this study
is that whilst repeated device insertions could potentially
increase the risk of procedure-related endometritis, post-
procedure complications were not recorded in the context of
this study. Furthermore, the study was not designed to evalu-
ate this risk, which would require a larger sample size, as the
incidence of post-procedural endometritis is low. Time
taken to obtain a visually adequate sample is likely to
have been less in the Endosampler group, but this was
not evaluated in our study.

Many studies have compared different endometrial sam-
pling devices in recent decades; however, this is the first study
which compares Endosampler® and Endocurette®. The ade-
quacy of sample volumewas assessed both subjectively by the
clinician and objectively by the pathologist. The inadequate
sample rate with both devices was comparable to that of
Pipelle® in the published literature, and no significant differ-
ence was shown between the two devices in this respect [12].
The rate of diagnosis of endometrial malignancy was compa-
rable to results of previous research [15]. The inadequate
sample rate was much higher in post-menopausal women,
which is to be expected given the high rate of endometrial
atrophy in this group. Whilst some studies suggest further
investigation [13–16], in the presence of a normal hysteros-
copy, the need for further sampling is questionable. In terms of
pain scores, similar visual analogue scoring systems were
used in prior studies. Mean pain scores reported for the Pipelle
vary between 1 and 6 [10, 11, 14], [17]. Studies comparing
various sampling devices reported mean pain scores ranging
from 1 to 6.9, comparable to our study [10, 11, 14, 17].

Comparison of different sampling devices is important in
light of the increasing availability of outpatient hysteroscopy
for the investigation of abnormal uterine bleeding. This study
amongst others provides a comparison of two endometrial
sampling devices used in an outpatient hysteroscopy setting.
Whilst no significant difference in the handling of the devices
and number of inadequate samples was observed, there was a
significantly lower rate of multiple insertions recorded with
Endosampler®, albeit at the expense of a higher mean pain
score. In an outpatient hysteroscopy clinic setting where saline
is used as the distension medium and a considerable amount
of fluid may be present in the uterine cavity, it is particularly
useful to use a device which minimises the number of device
insertions. The higher pain scores experienced by patients in
the Endosampler group, interestingly, did not translate into
unwillingness to have the procedure again, or to recommend
the procedure to others.

Future studies should seek to evaluate the performance of
other available endometrial sampling devices in similar set-
tings. Studies involving larger numbers should also be sup-
ported to compare and document the incidence of post-
procedural endometritis.

Conclusion

No significant differences in operational difficulties, sample
adequacy or acceptability to patients were shown between
groups. Higher overall pain scores at endometrial biopsy were
reported when Endosampler® was used, although not in the
severe pain category and not translating into a reluctance to
undergo a similar procedure in the future, or recommend the
procedure to others. Significantly fewer device insertions were
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required with Endosampler® to obtain a visually satisfactory
biopsy sample. The design of Endosampler® allows removal
of the distension medium during saline outpatient hysterosco-
py without the need for removal and reinsertion of the device
catheter. On this basis, we conclude that Endosampler® may
be superior to Endocurette® in an outpatient hysteroscopy
clinic setting.
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