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Abstract Office endometrial sampling is widely used as the
first diagnostic test in women with abnormal uterine bleeding.
Because office sampling is a blind procedure, the lesion
causing the symptoms may be missed. The use of ultrasound
before, during, and after office endometrial sampling improves relevant tissue yield. The measurement of the endometrial thickness informs if sampling is indicated. The evaluation of ultrasound features (without or with fluid instillation)
may suggest a focal intracavitary lesion necessitating operative hysteroscopy. The knowledge of the uterine cavity length,
shape, and flexion may avoid nonrepresentative sampling.
The concordance between the tissue yield and the ultrasound
findings reflects the reliability of the sampling. If not concordant, further diagnostic steps such as fluid instillation sonography or hysteroscopy are indicated. We conclude that integrating ultrasound in the diagnostic algorithm for uterine
intracavitary pathology optimizes office endometrial
sampling.
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Background
Most practitioners favor office endometrial sampling as the
first diagnostic test in women with abnormal uterine bleeding.
The main reason is that tissue diagnosis is considered pivotal.
Depending on the histology of the endometrial sample, further
management is planned. The alleged medico legal value of a
pathology report is an additional reason in favor of endometrial biopsy. However, because office sampling is a blind
procedure, there is no control that the tissue yielded is representative for the patient's problem. If a relevant lesion is
missed, management is likely to be inappropriate.
Compared with other office sampling devices such as the
Novak or the Vabra curette, the Pipelle® de Cornier [1] has
been reported to cause less procedure-related pain while offering a similar diagnostic accuracy [2, 3]. The popularity of
the Pipelle® for office endometrial sampling dates from the
early 1990s. Stovall et al. [4] reported in 1991 a 97.5 %
sensitivity of Pipelle® sampling for endometrial cancer. This
study is not very robust since only 40 patients with known
endometrial cancer were included. In 1993, Rodrigues et al.
[5] measured the endometrial denudation by office sampling
in hysterectomy specimens. By Pipelle®, only 4.2 % of the
total endometrial surface was sampled and they conclude the
method to be unreliable. In 2002, a systematic review by Clark
et al. [6], on the accuracy of outpatient endometrial biopsy in
the diagnosis of endometrial cancer, reported an excellent
positive likelihood ratio of 66.5 (95 % CI, 30.0–147.1) and a
good negative likelihood ratio of 0.14 (95 % CI, 0.1–0.3). A
possible explanation for the apparent contradiction between
Rodrigues' and Clark's conclusions may be the tissue characteristics of endometrial cancer. Malignant endometrial tissue
not only tends to protrude into the uterine cavity, it is also
more friable because of less intercellular cohesion (Fig. 1).
Tumor tissue is thus more prone to be aspirated during
Pipelle® sampling.
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Fig. 1 Pipelle® aspiration biopsie of a focal malignant lesion

Endometrial cancer can be missed by office sampling [7]:
small tumors or lesions hidden behind a benign focal lesion
may escape the sampler. In the presence of intracavitary fluid
or blood, the aspirated material may contain little or no endometrial cells (Fig. 2).
Many benign focal intracavitary lesions, such as endometrial polyps or intracavitary fibroids will not be picked-up by
office sampling [8]. Although they are not life threatening,
polyps and fibroids cause abnormal bleeding both before and
after menopause. It is therefore relevant not to overlook benign focal lesions.
The value of ultrasound before, during, and after office
endometrial sampling to improve relevant tissue yield will
be discussed in this paper.

Ultrasonography before endometrial sampling
The indication for further testing in case of abnormal bleeding
depends on different parameters: in postmenopausal women
endometrial investigation may be indicated after a single
episode of bleeding, whereas in younger women expectant
management may be justified. After menopause, endometrial
cancer is to be excluded first, whereas before menopause
endometrial malignancy is much less likely. In women of
reproductive age presenting with recurrent or persistent
abnormal uterine bleeding, endometrial sampling may evidence endometrial hyperplasia, subacute endometritis or
luteal dysfunction. However, this issue is beyond the
scope of this paper. In this paper, it is assumed that
further testing is clinically indicated. In case of
(recurrent) abnormal uterine bleeding, the endometrial
thickness is measured at transvaginal ultrasonography. If
the endometrium is thin and uniform (Fig. 3), endometrial
pathology is unlikely [9]. In those cases, endometrial
sampling may not be necessary. The proposed threshold
Fig. 2 Endometrial cancer
missed by Pipelle® sampling in
case of a a small lesion hidden
behind a benign focal lesion and
b in case of intracavitary fluid

Fig. 3 Ultrasound image of a uniform thin endometrium

for total endometrial thickness above which further testing
is indicated ranges from 3 to 5 mm [10–12].
The evaluation of the endometrium by ultrasound is not
limited to an endometrial thickness measurement, but should
include a detailed evaluation of the endometrial features at
unenhanced ultrasonography, color Doppler imaging, and, if
indicated, fluid instillation sonography (FIS), according the
International Endometrial Tumor Analysis terms and definitions [13]. If a focal intracavitary lesion is seen, blind sampling is not the diagnostic test of choice because most endometrial polyps and intracavitary fibroids are missed at office
sampling [8]. A hysteroscopical resection of these lesions is a
more appropriate approach (Fig. 4).
If a diffuse thickening of the endometrium is seen or if
endometrial cancer is suspected, office endometrial sampling
is indicated. The endometrial thickness at ultrasonography
should be correlated with the tissue yield at sampling: the
thicker the endometrium, the higher the tissue yield is expected to be [14]. The tissue yield is related to the histology: the
highest tissue yield in endometrial cancer, and the lowest
tissue yield in endometrial atrophy [14]. To obtain a representative endometrial biopsy, the uterine cavity should be sampled, from the fundus to the endocervical canal. Although the
clinician usually feels when the tip of the device touches the
fundus, there are some pitfalls. A cesarean section scar defect,
extreme uterine retroversion, or an intracavitary fibroid may
misleadingly give the impression that the tip of the sampling
device touches the fundus (Fig. 5).
The uterine cavity length, the uterine flexion, and the
possible presence of an intracavitary fibroid or a cesarean
section scar defect assessed by transvaginal ultrasound enable
the clinician to ascertain that the sampling device will be
introduced deep enough and that the endometrial sample will
be representative. One should be aware that sampling disturbs
the ultrasound features of the endometrium [15]. The
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Fig. 4 Diagnostic algorithm

Fig. 5 Incomplete endometrial
sampling in case of a cesarean
scar defect, b severe uterine
retroflection, c proximal benign
focal intracavitary lesion

endometrial thickness, as well as other ultrasound characteristics such as the endometrial outline or the
echogenicity of the endometrium is altered by the

sampling procedure. This is another incentive to perform an ultrasound examination before proceeding with
office endometrial biopsy.

Fig. 6 Diagnostic algorithm based on ultrasound features and findings at
endometrial sampling

Fig. 7 Endometrial sampling under transabdominal ultrasound guidance
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Fig. 8 Pipelle sampling in case
of intracavitary fluid

Ultrasonography during endometrial sampling
After having checked that the hysterometry on the sampling
device matches the presampling ultrasound cavity length estimation, the actual tissue aspiration can be started. A Pipelle®
sampler is a transparent device, allowing the estimation of the
tissue yield during aspiration [14]. Endometrial tissue is visible as small whitish lumps, and can usually easily be differentiated from blood, pus, or mucus within the sampling device. The estimation of the amount of tissue retrieved during
sampling correlates well with the tissue yield estimation of the
pathologist [14]. Implementing a strict procedure for endometrium biopsy, including presampling ultrasound examination
and assessment of the tissue yield during sampling (scored
from 1 to 4), in 257 consecutive women with abnormal
bleeding, the median endometrial thickness at ultrasound
and the median tissue yield score was 18.3 mm and score 4
in the endometrial cancer cases, compared with 11.5 mm and
score 2 in endometrial polyp cases, and 3.9 mm and score 1 in
endometrial atrophy [14]. If the tissue yield is concordant with

the ultrasound findings (e.g., a thick endometrium and a high
tissue yield), the histology result will most probably be reliable. If, on the other hand, the tissue yield is low in a patient
with a thickened endometrium at ultrasonography, the lesion
could have been missed and one cannot rely upon the histology result. Further testing, such as FIS with saline (SIS) or gel
(GIS) [16], or hysteroscopy is needed (Fig. 6).
The insertion of the sampler may be difficult at times. This
can be secondary to previous cervical surgery or due to
retroversion of the uterus or to a cesarean section scar defect.
In order to avoid a “fausse route” and to minimize patient's
discomfort, endometrial sampling can be performed under
ultrasound guidance. The direction of the sampler's insertion
path is guided through transabdominal ultrasound (Fig. 7).
This may be easier to do if the woman has some bladder
filling.

Ultrasonography after endometrial sampling
Ultrasound examination after sampling should confirm the
presampling ultrasound diagnosis: e.g., if the ultrasound image before sampling suggested the presence of blood or clots
in the uterine cavity, an ultrasound examination after Pipelle®

Fig. 9 Endometrial polyp diagnosed at fluid instillation sonography
(FIS)

Fig. 10 Grading of intracavitary fibroids [13]
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aspiration can confirm that the clots have disappeared and that
there are no residual focal lesions. In case of intracavitary
fluid, it is important that the sampling is repeated till no fluid
can be aspirated any more. Thereafter, at least one additional
aspiration is performed for endometrial tissue sampling
(Fig. 8).
The woman will hardly experience pain as long as the tip of
the sampler is surrounded by fluid and does not touch the
cavity wall. When there is no fluid in the cavity anymore, the
endometrial mucosa will be sucked against the tip of the
sampler, causing patient's discomfort or pain, especially if
the endometrium is thin. In case of a thick endometrium at
ultrasound and low tissue yield during sampling, a missed
focal intracavitary lesion is to be suspected. One can immediately proceed with FIS to detect or exclude a focal lesion
(Fig. 9).
Both FIS and hysteroscopy have a similar diagnostic accuracy for the detection of endometrial polyps and intracavitary
fibroids [17].
In case of a focal intracavitary lesion, the ultrasound report
should also provide additional information to tailor the operation. If one or more polyps are diagnosed, their size and
number may determine whether a resection is to be performed
as an outpatient's procedure or in theater under general anesthesia or sedation. If one or more fibroids are diagnosed, each
lesions' size, grade (Fig. 10), and number should be documented accurately to allow estimation of the technical complexity of the resection procedure [18–25].
A fibroid larger than 2 cm or protruding less than 50 % into
the uterine cavity (grade 2) as well as the presence of more
than one lesion are known to be technically challenging for the
operative hysteroscopist. Ultrasound can give valuable information improving further management planning, such as the
need for sedation or anesthesia, the expected operation time,
and for informing the patient about the expected procedure's
success rate (one or two step procedure).

Conclusion
Transvaginal ultrasound assessment of the uterine cavity informs the clinician if office endometrial sampling is indicated.
If the endometrium is very thin and uniform, further testing
may not be necessary. If a focal intracavitary lesion is detected, an operative hysteroscopy is warranted—not office sampling. The ultrasound examination also provides valuable
information to plan the operative hysteroscopy. If endometrial
sampling is to be performed, the ultrasound findings will
improve sample quality. Incomplete insertion of the device
can be avoided and the tissue yield during sampling can be
anticipated by the endometrial thickness measured at ultrasound examination. The added value of ultrasound before,
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during, and after endometrial sampling should be validated
in future studies.
We conclude that integrating ultrasound in the diagnostic
algorithm for uterine intracavitary pathology optimizes endometrial sampling and allows quality control of the sampling
procedure.
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