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Objective: This study was designed to compare the diagnostic ac-
curacy of Pipelle endometrial sampling with conventional dilatation & 
curettage in patients with abnormal uterine bleeding. 
Material and Methods: One hundred and forty patients with abnor-
mal uterine bleeding were included in this comparative study; where 
endometrial sampling was carried out before cervical dilatation by 
Pipelle device followed by conventional dilatation & curettage (D&C). 
The histopathology report of the Pipelle sample was compared with 
that of the dilatation & curettage sample and the dilatation & curet-
tage reports were considered as the gold standard.  
Results: 100% of the samples obtained by conventional D&C, while 
97.9% of the samples obtained by the Pipelle device were adequate 
for histopathological examination. The histolopathological examina-
tion of 140 samples obtained by conventional D&C revealed prolif-
erative endometrium in 37 specimens, secretory endometrium in 
33 specimens, endometrial hyperplasia in 49 specimens (45 without 
atypia & 4 with atypia), endometritis in 8 specimens, endometrial pol-
yps in 3 specimens and malignant endometrium in 10 specimens.
In this study; the Pipelle device had 100% sensitivity, 100% specific-
ity and 100% accuracy for diagnosing endometrial hyperplasia, endo-
metrial carcinoma, proliferative and secretory endometrium. Also, it 
had 88.9% sensitivity, and 99.2% negative predictive value (NPV) and 
99.3% accuracy for diagnosing endometritis and it had 60% sensitivity, 
89.6% NPV and 98.6% accuracy for diagnosing endometrial polyps.
Conclusion: The endometrial sampling using Pipelle is a safe, ac-
curate, cost effective outpatient procedure, which avoids general 
anesthesia and has a high sensitivity and specificity for detection of 
endometrial hyperplasia and endometrial malignancy. 
(J Turkish-German Gynecol Assoc 2013; 14: 1-5)
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Amaç: Bu çalışma anormal uterin kanaması olan hastalarda Pipelle 
endometriyal örnek alımının tanısal doğruluğunu geleneksel dilatas-
yon ve küretaj ile karşılaştırmak üzere tasarlandı. 
Gereç ve Yöntemler: Bu karşılaştırmalı çalışmaya anormal uterin 
kanaması olan 140 hasta dâhil edildi; Pipelle aleti ile servikal dilatas-
yondan önce endometriyal örnek alınmasının ardından geleneksel 
dilatasyon ve küretaj (D&C) yapıldı. Pipelle örneğinin histopatoloji ra-
poru dilatasyon ve küretaj örneğininki ile karşılaştırıldı ve dilatasyon 
ve küretaj raporları altın standart olarak kabul edildi.  
Bulgular: Geleneksel D&C ile alınan örneklerin %100’ü, Pipelle aleti 
ile alınan örneklerin ise %97.9’u histopatolojik inceleme için yeterliy-
di. Geleneksel D&C ile alınan 140 örneğin histopatolojik incelemesi 
37 örnekte proliferatif endometriyum, 33 örnekte sekretuar endomet-
riyum, 49 örnekte endometriyal hiperplazi (45’inde atipi yok ve 4’ünde 
atipi var), 8 örnekte endometrit,  3 örnekte endometriyal polip ve 10 
örnekte malign endometriyum gösterdi.
Bu çalışmada, endometriyal hiperplazi, endometriyal karsinoma, 
proliferatif ve sekretuar endometriyum tanısında Pipelle aleti; %100 
sensitivite, %100 spesifisite ve %100 doğruluğa, ayrıca endometrit ta-
nısında %88,9 sensitivite, %99.2 negatif prediktif değer (NPD) ve %99.3 
doğruluğa ve endometriyal polip tanısında %60 sensitivite, %89.6 NPD 
ve %98.6 doğruluğa sahipti.
Sonuç: Pipelle kullanılarak yapılan endometriyal örnekleme, endo-
metriyal hiperplazi ve endometriyal malignitenin saptanmasında yük-
sek sensitivite ve spesifisite ile birlikte genel anestezinin yapılmadığı, 
güvenli, doğru, maliyet etkin bir ayaktan hasta prosedürüdür.
(J Turkish-German Gynecol Assoc 2013; 14: 1-5)
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Introduction

Abnormal uterine bleeding is a major gynecological problem, 
accounting for 33% of outpatient referrals, including 69% of 

referrals in the peri-menopausal and postmenopausal age 

groups (1). Evaluation of the abnormal uterine bleeding in 

women ≥40 years or menopausal women is of critical impor-

tance to confirm the benign nature of the problem and to 
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exclude endometrial carcinoma, so that medical or conserva-
tive treatment can be offered and unnecessary radical surgery 
can be avoided (2). 
Dilatation & curettage (D&C) is the gold standard for endome-
trial sampling, but in 60% of cases, less than half of the uterine 
cavity is curetted, with the added risk of general anesthesia, 
infection and perforation (3, 4).

 
This has led to the advent of new 

and simple methods for endometrial sampling. Various devices 
are on the market nowadays, including the Pipelle device (5, 6).  
The Pipelle can be used on an outpatient basis and is cost 
effective compared with D&C (7). However, there are still 
concerns regarding the adequacy of the sample obtained, non-
sampling of focal intrauterine lesions (6). Therefore, this study 
was designed to compare the diagnostic accuracy of Pipelle 
endometrial sampling with conventional D&C in patients with 
abnormal uterine bleeding.

Material and Methods 

Over one year, patients with abnormal uterine bleeding over 40 
years, were included in this comparative study. Detailed clinical 
assessment of the patients was followed by transvaginal sonog-
raphy and laboratory investigations (CBC, coagulation profile, 
prolactin, thyroid and liver function tests). Patients with local 
gynecological cause or possibility of pregnancy or history of 
contraception or endometrial thickness <4 mm were excluded 
from the study. One Hundred and Forty-three patients were 
included in this study after informed consent and approval of 
the study protocol by the institute ethics committee. Patients 
included in this study were euthyroid with normal liver func-
tion tests, normal activated partial thromboplastin time (APTT) 
and normal platelet count. The endometrial sampling was 
performed by the Pipelle device in the ward prior to premedi-
cation ordered by the anesthetist. The Pipelle (Endocurrette, 
Midvale, Utah, USA) was introduced without performing cervi-
cal dilatation and withdrawn outside the uterus with a rotatory 
movement to get the sample which was labeled as sample A. 
The patients were then transferred to the operative theatre for 
D&C and the obtained sample after D&C was labeled as sample 
B. Both samples were sent to a pathologist, who was blinded 
to the methods of sampling and patients’ medical history for 
histopathology assessment. The histopathology reports of the 
Pipelle sample was compared with that of the D&C sample and 
the D&C report was considered as the gold standard. 

Results

Failure of the procedure was inability to introduce the Pipelle 
without cervical dilatation in three attempts (3 patients were 
excluded due to failure to introduce the Pipelle through the 
cervix to get the endometrial sample and the samples were 
obtained in those patients by D&C). After exclusion of those 
3 patients, 140 patients with abnormal uterine bleeding were 
included in this study, the median age of the studied population 
was 44.5 years and median age of menarche was 13.5 years, 
while the median parity was 3.5 and median endometrial thick-
ness was 11 cm, Table 1.

The presenting symptoms of the studied cases were; menor-
rhagia (n=53), polymenorrhagia (n=37), metrorrhagia or irreg-
ular bleeding (n=26) and postmenopausal bleeding (n=24). 
The sample was labeled as inadequate by the histopathologist 
when no endometrial tissue was present in the specimen sent. 
100% of the samples obtained by D&C, while 97.9% of the sam-
ples obtained by Pipelle device were adequate for histopatho-
logical examination. The histopathological examination of 140 
samples obtained by conventional D&C revealed; proliferative 
endometrium in 37 specimens, secretory endometrium in 33 
specimens, endometrial hyperplasia in 49 specimens, endome-
tritis in 8 specimens, endometrial polyps in 3 specimens and 
malignant endometrium in 10 specimens (one endometrial 
intra-epithelial neoplasia (EIN), 5 adenocarcinoma, 2 adeno-
squamous carcinoma, one endometrial adenosaroma, one 
mixed mullerian tumour (MMT)), Table 2.
In this study; the Pipelle device had 100% sensitivity, 100% spec-
ificity and 100% predictive values for diagnosing endometrial 
hyperplasia, endometrial carcinoma, proliferative and secretory 
endometrium, also, it had 88.9% sensitivity, 100% specificity, 
100% positive predictive value (PPV) and 99.2% negative pre-
dictive value (NPV) for diagnosing endometritis, while, it had 
60% sensitivity, 100% specificity, 100% PPV and 89.6% NPV for 
diagnosing endometrial polyps, Table 3. 
In this study; the Pipelle device was 100% accurate for diagnos-
ing endometrial hyperplasia, endometrial carcinoma, prolifera-
tive and secretory endometrium, also, it was 99.3% accurate for 
diagnosing endometritis and it was 98.6% accurate for diagnos-
ing endometrial polyps, Table 3.

Discussion

Endometrial biopsy is an important step in the assessment of 
abnormal uterine bleeding to rule out endometrial carcinoma, 
so that medical or conservative surgery can be offered and 
unnecessary radical surgery can be avoided. Various methods 
of endometrial sampling are used in practice, including invasive 
and non-invasive on an inpatient or outpatient basis (8, 9). 
D&C is an invasive inpatient procedure performed under 
general anesthesia. Pipelle device is used as outpatient non-
invasive method gives adequate endometrial sample in 98% 
of cases and the probability of getting an adequate sample 
increases when central endometrial thickness is more than 5 
mm (10, 11), this is  why patients with endometrial thickness 
<4 mm were excluded from this study, also, in this study, the 
samples obtained by Pipelle device were adequate for histo-
pathological examination in 97.9%. 
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Table 1. The characteristics of the studied population
Variables Median Range

Age (years) 44.5  40-49

Age of menarche (years) 13.5 12-15

Parity 3.5 1-6

Endometrial thickness (mm) 11 10-12



Pipelle sampling can be performed without anesthesia or 
analgesia during routine pelvic examination, in this study; the 
Pipelle sampling was done in the ward, followed by general 
anesthesia and D&C to maintain synchronization during sam-
pling, which is needed during this comparative study.
Many authors concluded that the Pipelle is an accurate and 
acceptable outpatient sampling technique when compared 

with D&C (12-14). In this study; the Pipelle device had 100% 
sensitivity, 100% specificity and 100% predictive values, also 
it was 100% accurate for diagnosing endometrial hyperplasia 
(with or without atypia) and endometrial carcinoma. 
A systematic quantitative review of published medical literature 
to determine the accuracy of outpatient endometrial biopsy in 
diagnosing endometrial hyperplasia in women with abnormal 
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Table 2. The sensitivity, specificity, predictive values and accuracy of the Pipelle device for diagnosing endometrial histo-
logy in patients with abnormal uterine bleeding

Variables  Proliferative  Secretory Endometrial Endometrial Endometritis Endometrial 
 endometrium endometrium hyperplasia carcinoma  polyps

Sensitivity 100% 100% 100% 100% 8/8+1 3/3+2 
=true positive/     =88.9% =60% 
true positive+false  
negative X 100 

Specificity 100% 100% 100% 100% 132/132+0 137/137+0 
=true negative/     =100%  =100% 
true negative+ 
false positive X 100   

PPV 100% 100% 100% 100% 8/8+0 3/3+0 
=True positive/     =100%  =100% 
(True positive+ 
false positive) X 100  

NPV 100% 100% 100% 100% 132/132+1 137/137+2 
=True negative/      =99.2% =89.6% 
(True negative+ 
false negative) X 100  

Accuracy 100% 100% 100% 100% 140/141 140/142 
=True positive+     =99.3% =98.6% 
true negative/ 
(True positive+ 
true negative+ 
false positive+ 
false negative) X 100 
NPV: Negative predictive value, PPV: Positive predictive value

Table 2. The histopathological results of the specimens obtained by conventional dilatation & curettage (D&C) and Pipelle device

Histopathological diagnosis Histopathological results Histopathological results of the  
 of the specimens obtained by specimens obtained by the 
 conventional D&C Pipelle device

Proliferative endometrium 37 37

Secretory endometrium 33 33

Endometrial hyperplasia without atypia 45 45

Endometrial hyperplasia with atypia 4 4

Endometritis 8  7*

Endometrial polyp 3    1**

Endometrial intraepithelial neoplasia (EIN) 1 1

Adenocarcinoma 5 5

Adenosquamous carcinoma 2 2

Endometrial adenosarcoma 1 1

Mixed Mullerian tumor (MMT) 1 1

* One case of endometritis could not be diagnosed by Pipelle sampling, because the tissue sent was inadequate for histopathological examination
** Two cases of endometrial polyps could not be diagnosed by Pipelle sampling, because the tissue sent was inadequate for histopathological examination



uterine bleeding was carried by Clark et al. (15). Although, 
Clark et al. (15) concluded that outpatient endometrial biopsy 
has modest accuracy in diagnosing endometrial hyperplasia 
and additional endometrial assessment should be undertaken, 
especially if symptoms persist or intrauterine structural abnor-
malities are suspected, Sarwar et al. (16), concluded that the 
Pipelle had a 100% sensitivity, 98% specificity, and 100% NPV for 
detection of endometrial hyperplasia and atypia in women with 
postmenopausal bleeding.
Mechado and colleagues reviewed 1535 reports of endome-
trial biopsies taken from outpatients using the Cornier Pipelle, 
in pre- and postmenopausal patients with abnormal vaginal 
bleeding, to establish the accuracy of endometrial biopsy with 
the Cornier Pipelle in the diagnosis of endometrial cancer 
and atypical endometrial hyperplasia. The Cornier Pipelle was 
84.2% sensitive, 99.1% specific, 96.9% accurate, with 94.1% 
PPV and 93.7% NPV for detection of endometrial carcinoma 
and atypical hyperplasia and they concluded that endometrial 
biopsy taken with the Cornier Pipelle is an accurate method 
for diagnosis of endometrial cancer and its precursor atypical 
hyperplasia (17).
Three hundred sixty endometrial cancer patients had preopera-
tive endometrial sampling to evaluate the ability of preoperative 
endometrial sampling to accurately diagnose high-grade endo-
metrial tumors were included in Gloria et al. (18) study. Gloria 
et al. (18) concluded that Pipelle endometrial sampling was 
93.8% sensitive for diagnosing low-grade endometrial cancer 
and it was 99.2% sensitive for diagnosing high-grade endome-
trial cancer, also, they concluded that the endometrial sampling 
with Pipelle is sensitive and accurate for the diagnosis of high-
grade endometrial tumors.
A meta-analysis to assess the accuracy of endometrial sampling 
devices in detection of endometrial carcinoma and atypical 
hyperplasia was done by Dijkhuijen et al. (19). They concluded 
that the endometrial biopsy with the Pipelle is superior to other 
endometrial techniques in detection of endometrial carcinoma 
and atypical hyperplasia in pre- and postmenopausal women.
In this study; the Pipelle had 88.9% sensitivity, 99.2% NPV and 
it was 99.3% accurate for diagnosing endometritis, also, it had 
60% sensitivity, 89.6% NPV and it was 98.6% accurate for diag-
nosing endometrial polyps, because the accuracy is high when 
an adequate endometrial sample is obtained and in this study, 
3 specimens were reported as inadequate for histopathological 
evaluation (two of them were diagnosed as endometrial polyps 
and the other one was diagnosed as endometritis by conven-
tional D&C). 
In this study, in spite of the low sensitivity of the Pipelle device 
for diagnosing endometritis and endometrial polyps (88.9% 
and 60%; respectively), it had a high negative predictive value 
(99.2% and 89.6%; respectively) and high accuracy (99.3% & 
98.6%; respectively), also, Kuruvilla et al. (20), found that the 
most common histological diagnosis missed with an inad-
equate endometrial sample was endometrial polyp.
Three patients were excluded from this study due to failure to 
introduce the Pipelle through the cervix to get the endometrial 
sample (procedure failure), and the samples were obtained 

in those patients by D&C. No intra-operative or postoperative 
complications were recorded in this study, this leads to the 
conclusion that the endometrial sampling using Pipelle could 
replace the conventional D&C method of endometrial sam-
pling, because, it is a safe, accurate, cost effective outpatient 
procedure, avoids general anesthesia with high sensitivity and 
specificity for detection of endometrial hyperplasia and endo-
metrial carcinoma (6, 21).
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