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Abstract: Endometrial cancer is the most common gynecologic cancer in developed countries. The most
prevalent, however not pathognomonic symptom of the disease is abnormal uterine bleeding. The diagnosis
of endometrial cancer is based on the histologic results of endometrial sampling. Endometrial biopsy
could be obtained using different modalities: hysteroscopy-directed endometrial biopsy, uterine curettage
or office endometrial biopsy. Outpatient endometrial biopsy using different devices for the evaluation of
abnormal uterine bleeding is gaining popularity. The most popular office-based device for endometrial
sampling procedure is the Pipelle device. Currently, Pipelle endometrial sampling is widely used to diagnose
endometrial cancer in women with abnormal uterine bleeding and/or postmenopausal bleeding. The method
became very useful due to easiness and simplicity of the procedure, availability of a device, as well as high
sensitivity in detecting endometrial cancer. Many studies compared the validity and accuracy of Pipelle
biopsy with dilation and curettage in the detection of various endometrial pathologies. Published results
state that Pipelle biopsy and uterine curettage are almost equally reliable in the evaluation of endometrial
pathologies. Moreover, Pipelle biopsy appears more beneficial as it does not require hospital admission and
anaesthesia. However, it is proven the Pipelle technique has a limited capacity to identify endometrial polyps,
and some authors, based on their study, claim that dilation and curettage is a more reliable method in terms
of correlation with the final histological results. In addition, there are many factors affecting the efficiency
of the endometrial biopsy. Failure to get samples that are adequate for histological examination is one of the
problems associated with Pipelle sampling. The above mentioned contradictory conclusions by different
researchers and lack of guidance to avoid inadequate sampling present the demand for further studies on the
comparison of Pipelle biopsy and uterine curettage efficiency and accuracy.
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Introduction
Adenocarcinoma is the most common form of endometrial
cancer (EC) and it is the fifth most common malignant
disorder among women worldwide and the fourth most
common female cancer in the US (1-6). In 2012 EC was
diagnosed in 527,600 women in the globe with the mortality
rate 1.7 to 2.4 per 100,000 women (7). EC develops in about
142,000 women worldwide each year, with the mortality
rate of 42,000 patients (1). In the United States EC
incidence was 61,380 new uterine cancer cases in 2017, with
almost 11,000 deaths from the disease (3,4). Throughout
the last 20 years, the incidence and mortality rate for EC
has increased by more than 100% (2,8). Moreover, the
incidence varies ~10-fold worldwide with estimated agestandardized rates of 15 per 100,000 women and higher in
2018 in Europe and North America (developed countries).
However, lower incidences were reported in parts of Africa
and Asia, for example, in Algeria (ASR =2.2/100,000) or
India (ASR =1.9/100,000) (8-10).
Unfortunately, the incidence is rising with an increase in
life expectancy. This increased number has been associated
with obesity and physical inactivity (1). EC was diagnosed
in a mean age of 63 years, and 90% of patients are older
than 50 years. Diagnosis of EC was established before
menopause only in 20% of patients (2,11).
There have been several identified risk factors found to
be associated with the increasing risk of EC development:
postmenopausal age, long-term exposure to unopposed
estrogens, metabolic syndrome (obesity, diabetes), years
of menstruation, nulliparity, history of breast cancer,
long-term use of tamoxifen, family history (1,2,7,10,12).
However, some factors have been found to reduce the risk:
grand multiparity, smoking, oral contraceptive use, physical
activity, and diet of some phytoestrogens (1,2,10).
Post-menopausal bleeding is the most common
presenting complaint of patients with EC (1,2,13).
However, this bleeding facilitates making an appropriate
diagnosis (1). If postmenopausal patient experiences
bleeding, the probability of EC is 5–10%, while chances
increase with age and risk factors (1). EC is diagnosed at
an early stage in almost 75% of postmenopausal women,
which presents a foundation for successful treatment (2). All
postmenopausal women with vaginal bleeding, especially
associated with the above mentioned risk factors for EC,
should undergo further diagnostic endometrial assessment
(1,2). Evaluation is supposed to be done first by ultrasound
scan and then by endometrial biopsy (2). Endometrial
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tissue sampling has been the keystone examination for
the diagnosis of EC and contributes to the patients’
management (14). Published literature shows that, in spite
of the higher rate of accompanying diseases, advanced age
patients can also benefit from standard treatment to manage
their gynaecological cancers (11,15).
Overview on diagnostic modalities for detection
of endometrial carcinoma
EC is the most commonly diagnosed histologically from
endometrial tissue. Endometrial biopsy, as the primary
and basic diagnostic method for different endometrial
pathologies, could be obtained utilizing different modalities
(1,16). In order to establish the right diagnosis, there is a
need for a sufficient amount and adequate quality of the
endometrial specimen. There are numbers of modalities
that serve to obtain endometrial samples including classic
dilation and curettage procedure (D&C), hysteroscopy,
Pipelle sampling, biopsy with Vabra Z-sampler, MiMark cell sampler, Isaacs cell sampler, Gynoscann
device, Endorette, Tao Brush, SAP-1 device, etc. (16-19).
Nowadays, sampling with miniature endometrial biopsy
outpatient device, such as Pipelle, is the first-choice
approach (1,16). However, none of the above-mentioned
methods allow scraping the whole uterine cavity; therefore,
it is upon the clinician to choose the appropriate technique
for each particular patient (16).
The invention of the D&C is generally attributed to
Recamier in 1844 (20,21). Over 170 years have passed
since then and this procedure has become popular and
for many years, it has been the ‘gold standard’ method for
endometrial sampling (21,22). It has been estimated that
the uterine cavity abrasion allows for the examination of
50–60% of the lining surface, while the percentage of nondiagnostic results reaches 3% (16,23). However, uterine
cavity scrapings were done with the additional risks of
general anaesthesia and complications, such as infections,
bleeding and uterine perforation in overall 60% of cases (23).
D&C does not guarantee obtaining sufficient specimen
from the uterine cavity, despite increasing the invasiveness
of scrapings. D&C was found to be an expensive procedure,
especially in the USA, with a high rate of complications and
significant social impact (20,22,24). These issues with the
D&C procedure pushed physicians to find and implement
a safer, less invasive, more accurate and easily applicable
method for endometrial sampling. Following the demand,
a lot of new technical approaches for endometrial sampling
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were introduced over the past decades. Techniques using
jet-irrigation and cell-samplers were found to be of use for
diagnostic purposes, although relying on proper cytological
analysis/interpretation (20).
Another possible approach to get an endometrial sample
is to use the vacuum principle. Currently, available vacuum
curettage devices enable endometrial sampling in outpatient
settings without general anaesthesia.
Tissue aspiration by using an air-suction pump was first
described in 1849 by James (25). Vacuum curettage by
Vabra aspiration of the uterus for the endometrial disease
was introduced by Jensen and Jensen in 1968 (26). Vabra
is an acronym for Vacuum ABRasio and Aspiration (25).
The Vabra aspiration system is a stainless steel cannula
of 4.2 mm in diameter attached to a portable electric
vacuum pump. Since its invention, there have been around
30 studies confirming excellent patient acceptance and
diagnostic value with the Vabra aspirator (22). However,
later it was found that utilization of the Vabra method is
not very good at detecting polyps and could miss early
cancers (20). Nevertheless, it was found to be an acceptable
alternative to D&C procedure.
Utilization of the Gynoscann method comprises a
disposable, plastic curette of 3 mm in diameter, consisting
of two flexible wings attached to the end of a flexible rod
and contained in a thin tube (27). However, according
to comparative studies, Gynoscann cannot replace D&C
without the risk of overlooking significant pathology
(17,27). The other miniature endometrial biopsy device
“Uterine Explora Curetter” was proven to be superior to
Gynoscann in diagnosing neoplasia of the endometrium.
Gynoscann was found to have lower diagnostic accuracy
than conventional D&C (17).
The other relatively new endometrial sampling device
Endorette (Medscand AB, Sweden) is similar to Pipelle in
its slightly smaller diameter construction (3.1 mm) but has a
larger number of holes/openings around the circumference
of the tip, in order to enhance its capacity for collecting
adequate endometrial samples (18).
Since the beginning of the ’80s, hysteroscopies have
been a way to provide clinicians with direct visualization of
the cervical canal and the uterine cavity (28). Hysteroscopy
is acknowledged to be very useful and informative
procedure of uterine cavity assessment for endometrial
and intrauterine abnormalities associated with both preand postmenopausal abnormal uterine bleeding (29,30).
Nowadays, the investigation is usually done in an outpatient
setting. Currently, this technique is associated with less
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discomfort compared to the traditional approach comprising
the use of a speculum and tenaculum (29). In the USA 15–
25% of gynecologists perform an office hysteroscopy (30).
Endometrial sampling should be done in all postmenopausal
bleeding women with an endometrial thickness of ≥4 mm
(1,30). However, in 11% of cases, EC is missed due to
blind sampling alone. Additional 7% of EC cases are with
failed endometrial sampling (either due to inadequate tissue
obtained or inability to approach the uterine cavity) (29).
Tissue biopsy facilitated by hysteroscopy improves the
accuracy of the diagnosis of EC (28,30).
The Tao Brush was invented in 1993, and approved by
the Food and Drug Administration (19,31). The brush
should be inserted through the cervical canal to the level
of the uterine fundus. After that, the brush should be
rotated 360° 3–5 times to collect an appropriate amount
of endometrial cells. The Tao Brush in found to be very
good for an outpatient clinical setting, without the need
for anaesthesia (19). Specimen obtaining satisfaction with
the Tao Brush was 89.9% to 100%, while the pathological
accuracy was 91% to 96% (19,32). Some researchers suggest
using Tao Brush sampling as an alternative or additional
sampling device in postmenopausal women, as it offers
advantages over the use of Pipelle (33).
The most recent from the above-mentioned techniques,
SAP-1 device, was patented and approved to be used in
China in 2001 (19). The sheath of this device is 25 cm in
length and 3 mm in diameter. SAP-1 is becoming a reliable
method for screening EC and its precursors, especially as
it shows high reliability: sensitivity 73%, specificity 95.8%,
positive predictive value (PPV) 75% and negative predictive
value (NPV) 95.3% (19,34).
Over the years, outpatient endometrial biopsy for
abnormal uterine bleeding is gaining popularity (16).
Nevertheless, some clinicians remain reluctant to perform
ambulatory endometrial sampling. The main reason behind
this opposition is due to patient discomfort. However, new
techniques have significantly reduced this complaint (1,16).
Pipelle endometrial sampling
Endometrial pathology has led to the development of
multiple instruments designed for endometrial biopsy.
However, each still presents some disadvantages of routine
cancer screening. The most popular vacuum aspiration
device for office sampling procedure is the Pipelle device
invented in 1984 by Cornier E., Paris, France (1,35,36).
Currently, Pipelle endometrial biopsy is widely used in
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women with abnormal uterine bleeding or postmenopausal
bleeding (37). The method became very useful due to its
simplicity as well as high sensitivity in detecting EC (16,36).
Pipelle sampling device and its modifications
The Pipelle de Cornier is a flexible polypropylene tube, with
an external diameter of 3.1 mm and an internal diameter
of 2.6 mm. The sheath measures 23.5 cm in length and
has a soft endouterine end. There is a perforation, 2.4 mm
in diameter, near the endouterine end of the sheath (35).
During the removal of an internal piston, negative pressure
is created and endometrial tissue comes into the cannula.
The uterine mucosa is then clearly visible within the
sheath. Bleeding is minimal or, most often, entirely absent.
In the cited study, two hundred sixty biopsies have been
performed, with no uterine infection or perforation (35).
The Pipelle device, which does not require a suction pump,
is less expensive, more convenient, and is associated with
less patient discomfort than the other endometrial sampling
methods (16,38).
The other modifications were created based on the
genuine device like Pipelle H device, Pipelle Mark II.
Pipelle H device was developed at the Royal Free
Hospital in London for histological sampling during routine
hysteroscopies. The Pipelle H optimizes endometrium
sampling during the procedure of diagnostic hysteroscopy
(37,38). The Pipelle H is twice longer (50 cm), but has the
same external and internal diameters as the genuine Pipelle
de Cornier (29). The device enables appropriate suction to
collect a sufficient volume of endometrial tissue. Handling
with Pipelle H is faster and with less patient discomfort
than the use of a standard Pipelle (29,39).
Pipelle Mark II (Laboratoire CCD, Paris, France)
is the only device providing samples for both histology
and cytology in one single attempt/procedure; and it is
a possible explanation of its high efficacy. The sampling
technique is identical to the original Pipelle one (37).
Pipelle Mark II decreases the rate of false-negative results
for EC and is particularly useful in postmenopausal women
and in women with endometrial atrophy (37).
Current role of Pipelle biopsy in practice
Reliability and validity of Pipelle biopsy
Many researchers have already investigated the performance
rate of a Pipelle biopsy. In one of the early studies, the
technique was described as adequate for analysis in 97% of
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patients (40). In this study, malignancy was detected by biopsy
in 54 of 65 patients, with a sensitivity of 83%±5% (mean ±
SD). The Pipelle endometrial sampling was found to be an
effective device for evaluating patients at risk of endometrial
cancer (40). However, small tumours of the endometrium may
be left undetected. In comparison with D&C, Pipelle device
has become superior enabling both outpatients sampling and
decreasing the cost of the service (16).
Many studies compared the validity and accuracy of
Pipelle biopsy with D&C in the detection of various
endometrial abnormalities.
One huge meta-analysis evaluated the value of Pipelle
biopsy for the diagnosis of atypical hyperplasia and EC (23).
This analysis presents its sensitivity and specificity of
81–99% and 98%, respectively. The accuracy is better
in symptomatic bleeding and postmenopausal women
and for the diagnosis of EC compared to atypical
endometrial hyperplasia (1,23,41). The detection rate for
EC was higher in postmenopausal women compared with
premenopausal women. The Pipelle was the best device
in both postmenopausal and premenopausal women, with
detection rates of 99.6% and 91%, respectively (23). For the
detection of atypical hyperplasia, there was only one study
that reported results on postmenopausal women, and this
study did not provide the possibility of subgroup analysis.
According to the cited study, the Pipelle has a sensitivity of
81% and specificity of more than 98% (23). Overall, in this
research, endometrial biopsy with the Pipelle was reported to
be better than other endometrial sampling techniques in the
detection of both EC and atypical hyperplasia. The accuracy
of the Pipelle was shown to be higher in postmenopausal
women compared with premenopausal women (23).
Several studies have shed some light on the validity and
adequacy of Pipelle endometrial sampling in comparison
with D&C and hysterectomy specimens (21). With respect
to Pipelle biopsies’ reliability in the determination of
endometrial polyps, the method was confirmed to have
sensitivity 12.5%, specificity 100%, positive predictive
value (PPV) 100% and negative predictive value (NPV)
88.7% (21). If compared, D&C procedure in identifying
endometrial polyps shows higher sensitivity (87.5%) and
NPV (98%), but lower specificity (94.8%) and PPV (70%).
In the same study, with respect to hyperplasia without
atypia, the sensitivity was 23.5%, the SP was 100%, the
PPV was 100% and the NPV was 78%. D&C in terms of
hyperplasia without atypia reveals the sensitivity 55.6%,
the specificity 95.8%, the PPV 83.3%, and the NPV
85.2%. When researchers compared Pipelle biopsy and
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Table 1 Comparison of Pipelle biopsy and D&C reliability in detection of endometrial pathology
Pathology

Pipelle biopsy

D&C procedure

SN (%)

SP (%)

PPV (%)

NPV (%)

SN (%)

SP (%)

PPV (%)

NPV (%)

12.5

100

100

88.7–96.1

87.5

94.8

70%

98%

Hyperplasia without atypia

23–67

88.8–100

42.9–100

78–95.5

55.6–92.3

95.8–100

83.3–100

85.2–98.1

Hyperplasia with atypia

50–100

98–100

33.3–100

95–100

83–84

98.3

75

98.3

75

100

100

97.9–99

100

100

100

100

Endometrial polyp

Endometrial cancer

SN, sensitivity; SP, specificity; PPV, positive predictive value; NPV, negative predictive value.

hysterectomy histological results with respect to hyperplasia
with atypia, the sensitivity of the Pipelle was 50%, the
specificity 100%, the PPV and the NPV were 100% and
95%, respectively (21). In the same study, the sensitivity of
D&C procedure in the identification of hyperplasia with
atypia was 83.3%, the specificity was 98.3% and the NPV
was 98.3%.
According to other recent investigations, the concordance
rate of histologic results between Pipelle biopsy and
hysterectomy was 62% and between D&C and hysterectomy
was 67% (42). In the cited study, the sensitivity of Pipelle
biopsy and D&C for detecting simple hyperplasia was 41.7%
and 45%, respectively, and for detecting atypia was 71.4%
for both techniques (42). The SN of detecting atrophic
endometrial tissue was significantly higher in the D&C group
at 80% compared to 37.5% in the Pipelle biopsy group
(P=0.030). All other parameters were similar in both groups.
Based on their results authors concluded that Pipelle biopsy
and D&C were evenly effective as a diagnostic approach of
endometrial pathologies (42). However, none of the methods
were adequate for detecting focal endometrial pathologies
and endometrial hyperplasia. From the other side, both
Pipelle and D&C provided a sample for a reliable diagnosis
of atypia.
Reported sensitivity and specificity were similarly
demonstrated in diagnosing atypia and EC (43). The cited
study aimed to identify the rate of endometrial sampling
failure in Pipelle endometrial biopsy in comparison to
the D&C as well as duration and costs. Pipelle diagnostic
accuracy has been reported over 97%, so the failure rate in
this study was below 5%, while the sensitivity of Pipelle for
the detection of endometrial atrophy was reported below
50%. The duration of procedure and cost were lower in
Pipelle sampling than in D&C. The authors concluded that
due to the high adequacy of histopathology specimen (except
atrophic endometrium), low failure rate, low duration of
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sampling and cost, Pipelle biopsy was recommended as an
appropriate alternative for diagnostic uterine curettage (43).
Other researchers using Pipelle biopsy with a
hysteroscopic examination of women with endometrial
polyps found the PPV of the method was 56.3% (44). The
reliability was higher in the postmenopausal women (72.7%)
compared to premenopausal women (53.7%). Hysteroscopy
remains to be a very reliable diagnostic tool for endometrial
polyps, especially in infertility patients (45).
The most recent study investigated the reliability of
the Pipelle technique by comparing the histopathology
report obtained by Pipelle biopsy with the hysterectomy
specimen (46). In this study, the overall concordance rate
was 63.8%. The sensitivity, specificity, PPV and NPV, and
accuracy of Pipelle biopsy for endometrial hyperplasia
was 64.2%, 88.8%, 94.1%, 85.5%, and 47.3% and for
endometrial carcinoma was 75%, 100%, 100%, 97.9%,
and 98%, respectively (P=0.001) (46). Available up-to-date
data (21,23,42,43,46) on the reliability of the Pipelle biopsy
technique are summarized in Table 1.
As it is clearly seen from Table 1, Pipelle and D&C are
almost equally reliable in the evaluation of endometrial
pathologies. However, the D&C procedure has many
disadvantages like a uterine perforation in 0.6–1.3%,
infection in 0.3–0.5%, unexpected hemorrhage in 0.4%
of the cases (45). There are also complications associated
with general anaesthesia or hospital admission (1,2,16,46).
In comparison, Pipelle biopsy appears more beneficial as
it does not require hospital admission and anaesthesia.
However, Pipelle biopsy has a limited capacity to identify
endometrial polyps (Table 1). Therefore, in cases with
suspected focal endometrial lining abnormalities, methods
allowing biopsy with visualization (such as hysteroscopy)
were suggested to be used (46).
However, some authors, based on their study, still
state that D&C is more reliable in terms of correlation
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with the final histological results to Pipelle biopsies
(14,47). Moreover, D&C could help to remove the
tumour completely if it is a focal malignancy (14). The
above mentioned contradictory conclusions by different
researchers present demand for further studies to evaluate
D&C and Pipelle biopsy accuracy.
Factors affecting the Pipelle biopsy efficiency and
failure rate
Currently, there is still lack of data about factors influencing
the effectiveness of Pipelle biopsy and D&C. Failure to
obtain adequate samples for histological examination is one
of the major issues associated with the Pipelle procedure
(46,48). Identification of factors that may have an impact
on the efficacy of endometrial sampling could help in the
selection of the diagnostic technique for each particular
patient (16).
In the early German study, researchers compared
outpatient endometrial biopsy utilizing the Pipelle sampler
with conventional D&C in patients with abnormal uterine
bleeding (49). Endometrial samples were obtained with
the Pipelle curette in 172 patients, and with D&C in 97
patients. By the end of the study, 98.8% of the Pipelle
biopsy attempts were successfully completed with sufficient
material for histological assessment obtained in 90.6%. In
the group of D&C biopsy only 68% of procedures were
successful (P<0.001). In postmenopausal patients, the
researchers succeeded to obtain adequate specimens by the
Pipelle technique in 84.1%, while by D&C in only 45.8% of
patients (49). The investigation of 45 cases, a comparison
between histological diagnosis of endometrial tissue obtained
by Pipelle sampling with that available following D&C or
even hysterectomy was done. The diagnosis from both of
these methods was identical in 95.5%. Interestingly, the other
2 cases led to misdiagnoses of atrophic endometrium (49).
According to different studies, the amount of
inadequate Pipelle specimens varies between 7% and
40% (16,21,47,48,50). Difficulties in getting samples are
particularly true in postmenopausal women. Around 6% of
postmenopausal women with failed diagnostic biopsy after
repeated endometrial samplings are found to have clinically
important endometrial changes (41,50). In this view, different
factors have an impact on the procedure success: (I) patient
related-factors like prior cervical procedures, genital anomalies,
obesity; and (II) provider related factors like the inability
to access endometrium, inadequate sample, physicians’
experience, etc. (16,43). According to previous study reports,
failure to get an adequate sample could be influenced by the
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endometrial thickness (48). According to the cited author,
if the endometrial thickness is <5 mm, only 27% of the
specimens will be adequate for histological analysis.
A more recent study of factors affecting Pipelle biopsy
and its failure rate, revealed that Pipelle failed in 22.89%,
where in 17.39% it happened due to inability to reach
the endometrium, in 80.43% were inadequate samples,
and in 2.18% was due to unknown reasons (51). Provider
and patient-related factors were found to be related with
sampling failure: postmenopausal bleeding as biopsy
indication (OR 7.41, 95% CI: 2.27–24.14); a history of
prior biopsy failure (OR 23.87, 95% CI: 3.76–151.61); and
“provider type” factor (physician vs. mid-level provider) (OR
9.152, 95% CI: 2.49–33.69) (50).
Another study aimed to investigate the factors affecting the
quality of specimens obtained for histological analysis among
women who underwent Pipelle endometrial biopsy and
D&C, including investigators’ professional experience (16).
According to the results, the main factors that influenced
the accuracy of Pipelle sampling were patient’s age and
menopausal status. Inadequate samples were found in 7.8%
of premenopausal and 40.2% of postmenopausal women.
The other similar study aimed to check the efficacy of
Pipelle biopsy by the adequacy of the sample obtained (46).
The number of inadequate endometrial samples obtained in
the research accounted for 22.1%, with an adequacy rate of
77.9%, which was comparable to a study conducted earlier
(21,46,48). The authors concluded that the Pipelle technique
is an effective device in obtaining adequate samples.
The diagnostic value of Pipelle biopsy for EC depends
on many factors. Its diagnostic accuracy could decrease
significantly when a few influencing factors overlap (15).
In the currently published literature available, there is no
suggestion on how to improve Pipelle failure rate.
Conclusions
Endometrial abnormalities are frequent problems in
gynecologic practice, especially in premenopausal and
postmenopausal women. Many endometrial sampling
techniques are employed to diagnose endometrial
pathologies for patients with or without abnormal uterine
bleeding. Pipelle endometrial sampling is a simple,
inexpensive procedure that gives minimal discomfort
and pain to the patient, thus improving the patient’s
satisfaction and compliance. The diagnostic effectiveness
and reliability of the Pipelle device in endometrial sampling
depend on many patients’ and providers’ related factors
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like age, menopausal status, BMI, the indications for the
procedure, and physician’s experience. Some authors still
state that D&C is more reliable than a Pipelle biopsy in
terms of correlation with the final histological results.
The above mentioned contradictory conclusions by
different researchers raised the need for further studies
on the comparison of D&C and Pipelle biopsy reliability.
Additionally, the development of Pipelle biopsy guidance
will reduce sampling failures and improve the value of the
technique, already confirmed as useful for endometrial
cancer diagnosis in daily clinical practice.
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