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Abstract

Objective: To explore the factors affecting the success and failure rates of endome-
trial biopsy by comparing the accuracy of pathological diagnosis of endometrial
tissue obtained by endometrial suction biopsy and diagnostic curettage, and to pro-
vide help for clinical selection of appropriate techniques for endometrial biopsy.
Methods: A total of 180 patients who received endometrial suction biopsy and di-
agnostic curettage endometrial pathological examination in our hospital from Janu-
ary 2019 to December 2023 were analyzed, including 90 cases in the study group
who received endometrial suction biopsy and 90 cases in the control group who
received diagnostic curettage. The pathological diagnosis of diagnostic curettage
was used as the gold standard to evaluate the accuracy of using endometrial suction
biopsy and to analyze the related factors of failure. Results: Among the 180 pa-
tients, 9 patients had sampling failure, including 8 cases of endometrial suction bi-
opsy failure (4.40%); among the 171 cases (95.00%) of successful endometrial suc-
tion biopsy and diagnostic curettage, the insufficient endometrial suction biopsy
sampling was 8.89% (8/90); among the 82 cases of patients with sufficient endo-
metrial sampling, the inconsistency of diagnostic curettage pathology was 15.85%
(13/82). Multivariate regression analysis showed that menopause status, cervical
surgery history, and ultrasonography suggesting uterine volume were related factors
affecting the successful implementation of endometrial suction biopsy. Menopause
status and ultrasonography suggesting endometrial thickness < 7 mm were associ-
ated with insufficient endometrial suction biopsy sampling. The inconsistency of
pathology of endometrial hyperplasia was 27.58% (24/87), endometrial atypical hy-
perplasia and endometrial cancer were 28.57% (2/7), and endometrial polyps were
64.28% (9/14). Conclusion: Endometrial suction biopsy is a simple and effective
method, but endometrial suction biopsy is more likely to miss a diagnosis in post-
menopausal women, with a history of cervical surgery and cases of focal lesions,
and it needs to be used with caution. Therefore, when choosing a method of endo-
metrial biopsy, comprehensive consideration should be given. In addition, endome-
trial sampling failure is related to personnel operation, and relevant training should
be carried out before using this technology.
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Pathological diagnosis through endometrial biopsy is a key step in the diagnosis and treatment of common gyneco-
logical diseases such as abnormal uterine bleeding and endometrial hyperplasia. Endometrial suction biopsy (pipelle),
diagnostic curettage (D&C), and hysteroscopy are the main methods to obtain endometrial tissue. Although D&C
and hysteroscopy are widely used in our country for endometrial evaluation and biopsy, there are problems of high
cost and large injury: hysteroscopy examination needs professionally trained doctors, high equipment requirements
and cost; D&C belongs to an invasive operation, and the incidence of complications such as infection and uterine
perforation is relatively high. Since Cornier invented the endometrial suction biopsy catheter (pipelle) in 1984 [1],
endometrial suction biopsy has become the first-line screening method for endometrial lesions internationally. It uses
a 3 mm soft tube to directly suck the endometrium without anesthesia and dilatation of the cervical canal, and has the
advantages of convenient operation, low cost, and risk [2]. However, endometrial suction biopsy (pipelle) is usually
performed in the outpatient department, and its sampling range only covers about 15% of the endometrium, with the
risk of operation failure, insufficient samples, and missed diagnosis. In addition, this method can only obtain patho-
logical specimens and can not immediately intervene for lesions. The above limitations may be the main reasons why
it has not been widely used in China. In order to improve the diagnostic efficacy, patient satisfaction, and cost-benefit
of endometrial lesions screening, it is imperative to clarify the failure factors and applicable population of pipelle
biopsy, so as to establish its clinical value as a first-line screening strategy. Accordingly, a prospective multi-center
self-control study was conducted: Pipelle biopsy and hysteroscopy were performed in patients with indications for
diagnostic curettage. By comparing the success rate of operation and pathological diagnosis results of the two meth-
ods, this study explored the high-risk factors of failure in the diagnosis of endometrial lesions by endometrial suction
biopsy, and provided an evidence-based basis for precise screening of suitable cases.

1. Materials and Methods
1.1 Subjects

This study was a prospective, multicenter, self-controlled study. A prospective analysis of 180 patients who visited
our hospital from January 2019 to December 2023 and underwent endometrial suction biopsy and diagnostic endo-
metrial pathological examination was conducted. This study was approved by the Ethics Committee of our hospital
and the Ethics Committee of each branch center. All patients signed an informed consent form. Inclusion criteria:
patients with indications for diagnostic scraping, including irregular vaginal bleeding, postmenopausal bleeding, ul-
trasonography suggesting endometrial thickening, and menstrual disorders etc. Exclusion criteria: patients who could
not tolerate endometrial biopsy or diagnostic scraping due to pregnancy-related diseases, severe genital tract infec-
tions, severe internal and external diseases, those with massive intrauterine bleeding, and unable to undergo endome-
trial suction biopsy. A total of 20 cases were excluded, and finally, 180 cases were included in the study for prospec-
tive analysis.

1.2 Research methods

A total of 180 patients were randomly divided into two groups: the study group, which included 90 patients who
underwent endometrial suction biopsy, and the control group, which included 90 patients who underwent diagnostic
curettage for endometrial pathological examination. In the study group, 90 patients had endometrial samples taken
using a Pipelle tube, while in the control group, 90 patients underwent diagnostic curettage (D&C) to obtain endo-
metrial tissue. The specific procedure for the study group involved inserting the Pipelle tube into the uterine cavity
without dilating the cervix, reaching the fundus of the uterus, and then performing negative pressure suction on the
endometrium several times to obtain 1-2 tubes of endometrial tissue. The Pipelle tube was rotated and moved up,
down, left, and right to cover all parts of the uterine cavity as much as possible. To ensure that the suction tube entered
the uterine cavity smoothly, a cervical clamp could be used to fix the position of the cervix, or a sound could be used
to clarify the cervical canal, and the biopsy was completed after sampling. The control group underwent routine
diagnostic curettage (D&C) to obtain endometrial tissue. Both procedures were performed by the same doctor, and
the samples were marked separately and fixed with 10% formaldehyde solution before being read by the same group
of doctors at the First People’s Hospital of Huzhou City.

1.3 Data collection and evaluation

Collect general information such as the age, body mass index (BMI) [BMI calculation formula: weight (kg)/height
(m)2], whether menopause, mode of delivery, history of cervical surgery, history of intrauterine surgery, ultrasound
examination results (uterine volume, endometrial thickness), etc. Record the results of endometrial sampling and
D&C pathology. Menopausal status refers to the state of being one year after the last menstruation. Cervical surgery
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history refers to previous cervical laser, microwave, freezing, or cervical cone biopsy surgery. The history of intrau-
terine surgery includes diagnostic curettage, artificial abortion, and intrauterine diagnostic curettage surgery. Uterine
volume is calculated based on the diameter of the uterine body measured by ultrasound, using the formula
(length*width*thickness)/2 (cm?). Endometrial thickness is the thickness of the double-layer endometrium measured
by ultrasound. All examinations were performed in the outpatient department, and the success rate of sampling was
evaluated: it was considered successful if the suction tube or curette entered the uterine cavity and reached the bottom
of the uterine cavity; it was considered unsuccessful if the operative instrument could not enter the uterine cavity or
could not reach the bottom of the uterine cavity. Sample size evaluation: insufficient sample size for pathological
interpretation, indicating insufficient sampling. Adverse event recording: record adverse events related to surgical
procedures such as uterine perforation, severe pelvic inflammatory disease, massive hemorrhage (bleeding overflow
10ml), etc. Pathological results were interpreted as: insufficient sample size, normal endometrium (including endo-
metrial hyperplasia reaction, secretory reaction, endometritis), endometrial polyps, endometrial hyperplasia (includ-
ing endometrial hyperplasia disorders, endometrial simple hyperplasia, endometrial complex hyperplasia), endome-
trial atypical hyperplasia, and endometrial cancer.

1.4 Statistical treatment

SPSS 19.0 software was used. Logistic regression analysis was used to analyze the influencing factors of Pipelle
sampling failure and sample insufficiency. Fisher’s test was used to compare the difference in data between centers.
Collinearity analysis was used to eliminate confounding factors. In this paper, age, height, and weight were used as
confounding factors. P<0.05 was considered statistically significant.

2. Results

2.1 Preliminary analysis of Pipelle sampling failure, insufficient sampling, and inconsistency of patholog-
ical results

Among the 180 patients, a total of 9 patients had sampling failure, 171 patients had successful sampling, including 8
cases of Pipelle alone sampling failure and 1 case of D&C sampling failure. The rate of Pipelle sampling failure was
8.89% (8/180), and the rate of D&C sampling failure was 1.11% (1/90). After excluding 9 patients with sampling
failure, 171 patients were analyzed further, including 13 cases of insufficient sampling, accounting for 7.22%
(13/180), including 10 cases of insufficient sampling only with Pipelle and 3 cases of both Pipelle and D&C. Among
the 158 patients who had successful sampling and sufficient samples, a total of 25 patients (15.82%) had inconsistent
pathological results between Pipelle and D&C sampling. The rates of sampling failure, insufficient sampling, and
pathological inconsistency did not exceed the range reported in previous literature [3], so data from each group can
be included in the study. The basic information of the patients in this study is shown in Table 2.

Table 1. Results of sampling failure, sampling deficiency, and pathological inconsistency

Sampling success rate  Sampling failure rate ~ Inadequate sampling ~ Pathological incon-
(%) (%) rate (%) sistency rate (%)

1 95.01(171/180) 5.09 (9/180) 8.22 (13/180) 15.82 (25/158)

Cases

Table 2. General information about patients

Characteristics Median N (%)
Age (years) 46 (21-74) 178 (99.44)
Menstrual status 46 (21-74) 178 (98.88)
Postmenopause 27 (15.10)
Premenopause 151 (83.89)
BMI (kg/m?) 23.81 (16.53-40.43) 178 (98.89)
<28 23.44 (16 53-27.94) 161 (89.44)
>28 28.04 (28.04-40.43) 19 (10.56)
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Table 2 Continued
Characteristics Median N (%)
Mode of delivery 159 (88.33)
Vaginal delivery 121 (67.22)
Cesarean section 33 (18.33)
Nulliparous 4 (4.56)
History of cervical surgery 178 (98.89)
No 145 (80.56)
Yes 35(19.44)
intrauterine surgery 161 (89.44)
Yes 141 (78.33)
No 20 (11.54)
Ultrasonography measured uterine volume 71.31(9.46-334.12) 158 (87.78)
<43cm? 36.41 (9.46-42.75) 151 (14.17)
>43cm® 75.23 (43.24-334.12) 132 (73.33)
Ultrason measured endometrial thickness 9(1-38) 174 (96.67)
<7mm 5.1(1-6.9) 41 (22.78)
>7mm 10.4(7-38) 139 (77.22)

This column of data represents the number of cases included in the statistical survey, and some cases were excluded
from the study due to missing or invalid data in this item

2.2 Risk factors associated with Pipelle sampling failure

Univariate and multivariate regression analysis both found that menopausal status (OR=2.459, 95%CI1 1.184-6.84,
P=0.000), history of cervical surgery (OR=1.257, 95%C10.727-3.893, P=0.027), and sonographically measured uter-
ine volume <43cm’ (OR=1.443, 95%C1 0.524-8.932, P=0.004) were associated with sampling failure (see Table 3).

Table 3. Multifactor regression analysis of Pipelle sampling failure

Clinical factors Um_varlate regres- Multllvarlate regres-
sion analysis sion analysis
OR 95%Cl P OR 95%Cl P
Menopause 6.284 3.679-10.734 0.005 2.459 1.184-6.84 0.004
BMI>28kg/m2 1.188 0.418-3.374 0.89 1.114 0.918-5.374 0.79
Mode of production 2.031 0.716 -5.763 0.214 1.831 0.613 -5.967 0.206
History of cervical surgery 1.753 1.084-3.223 0.025 1.257 0.727-3.893 0.027
History of intrauterine surgery 0.727 0.332-1.593 0.382 0.628 0.311-1.493 0.292
Ultrasonic measurement of 3.943 0.652 ~23.827 0.006 1.443 0.524-8.932 0.004
uterine volume <43cm
Ultrasonic measurement of en-

3421 0.981-11.923 0.055 1.669 1.168 ~4.873 0.187

dometrial thickness < 7mm

2.3 Risk factors associated with insufficient sampling by Pipelle

After excluding 9 cases of sampling failure (including Pipelle and&C), 180 patients were included in the analysis,
with a total of 13 cases of insufficient sampling, accounting for 7.22. Both univariate and multivariate regression
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analysis showed (Table 4), menopausal status (OR =4.169, 95% CI .041-8.45, P =0.001) and endometrial thickness
<7mm (OR = 5.373, 95% Cl 3.759-33.149, P = 0.041) were associated with insufficient sampling. The rate of sam-
pling in postmenopausal patients was 16.15% (26/135), while that in premenopausal patients was .70%; the rate of
insufficient sampling in patients with endometrial thickness <7mm measured by ultrasound (15.77%), and the rate of
insufficient sampling in patients with endometrial thickness >7mm (5.12%).

2.4 Comparison of pathological consistency between Pipelle and D&C

After excluding patients with sampling failure and insufficient sampling, 158 patients were included in the compari-
son of the pathological consistency of sampling (Table 5). Compared with Damp C sampling pathology, the normal
endometrium was defined as proliferative endometrium, secretory endometrium, and endometritis, and the path con-
sistency rate of normal endometrium was 100%; the pathological inconsistency rate of endometrial hyperplasia was
27.54%. Aical endometrial hyperplasia is generally considered to be a precancerous lesion of endometrial cancer, and
therefore endometrial cancer and atypical hyperplasia were analyzed; the pathological inconsistency rate of endome-
trial cancer and atypical hyperplasia was 28.94%. The pathological diagnosis inconsistency rate of endometrial polyps
was 63.64%.

Table 4. Multivariate regression analysis of insufficient sampling by Pipelle

Multivariate re-
gression analy-
sis

Univariate regres-

Clinical factors . >
sion analysis

OR 95%Cl1 P OR 95%Cl1 P
Menopausal status 2.450 1.346-10.086 0. 002 4.169 2.041 -8.45 0. 001
BMI>28kg/m2 1.500 0.534-5.138 0. 358 1.114 0.918-5.374 0.79
Mode of delivery 2.516 0.192-3.673 0.282 1.831 0.613-5.967 0.206
History of cervical surgery 2.556 0.533-7.802 0.779 1.257 0.727-3.893 0.027
history of intrauterine surgery 1.901 0.674-4.905 0. 559 0.628 0.311-1.493 0.292
ultrasound measurement of uterine
3 3.202 1.348-12.634 0. 429 1.443 0.524-8.932 0.004
volume < 43cm
Ultrasonic measurement of endo-
metrial thickness < 7mm 3.245 1.692-24.413 0. 044 5.373 3.759-33.149 0.041
History of fertility 2.601 1.262-4.984 0. 398

Table S. Comparison of pathological consistency between Pipelle and D&C sampling

N (%) Pipelle
D&C Normal endome- hyperplasia palg;li);C:i(lilZE(eirc;- polyps (with or
trium Y . . without hyperplasia
metrial carcinoma
Normal endometrium 98 (54.00) 98
Endometrla.ll hyper- 51(32.55) 14 37
plasia
Atypical hyperplasia
and endometr?al carci- 7 (4.06) 1 2 4
noma;
Endometrial polyps
Endometrial polyps 18 (9.39) 15 7 11
Pathological incon- 27 54 28. 94 63.64

sistency rate (%).

3. Discussion

Compared with the diagnostic curette, the Pipelle suction tube has a smaller outer diameter, does not require cervical
dilation, has no significant pain, has a high patient adaptability, does not require anesthesia, is simple to operate, and
can be implemented in an outpatient examination room, which is a more convenient and effective method for
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screening endometrial lesions. The successful sampling of the endometrium and the acquisition of a sufficient amount
of endometrium are necessary prerequisites for the successful screening of Pipelle. In the past, there have been reports
in the literature that the success rate of Pipelle sampling is 73.9%-100% [3]. In this study, among 180 patients, Pipelle
obtained a sufficient amount of endometrial specimens in 158 cases, and the sampling success rate was 87.90%,
which is consistent with the literature report. At present, there are few reports on Pipelle sampling failure at home
and abroad. Ewies et al. [4] found that the lack of experience in biopsy suction by the operator, the patient's pain
tolerance, and endometrial atrophy are important factors for sampling failure. Piatek et al. [5] found that obesity was
associated with sampling failure, and the sampling failure rate in people with a BMI > 28 kg/m* was significantly
higher than in other people. Adambekov et al. [6] collected the clinical data of 201 patients who underwent Pipelle
suction biopsy and found that previous biopsy failure, whether menopausal or other factors that may increase the
difficulty of the operation, are the main reasons for sampling failure. In this study, in addition to the menopausal state,
a history of cervical surgery and ultrasonic measurement of uterine volume < 43 cm® were also important factors
leading to Pipelle sampling failure.

There is little literature reporting on the insufficient sample obtained by Pipelle, and the technical level of the
operator, age, menopausal status, and the patient’s tolerance to pain are the main factors contributing to insufficient
sample volume obtained by Pipelle [4-8]. Our previous studies have shown that menopausal status, history of cervical
surgery, sonographic measurement of uterine volume <43 cm?, and endometrial thickness <7 mm are the main factors
affecting the endometrial sample volume [9]. This study further confirmed that menopausal status and endometrial
thickness <7 mm are the key factors leading to insufficientometrial sample volume. The main factors contributing to
the failure of Pipelle diagnosis are failure to sample and insufficient sample volume [10]. Reijnen et al.11] reported
that the amount of endometrial sample is related to the accuracy of Pipelle sample biopsy, and at least 35 mm?2 of
sample area is required to ensure the pathological accuracy of the sample. In view of this, for postmenopausal women,
patients with endometrial thickness <7 mm should consider the possibility of insufficient Pipelle sample volume
when choosing endometrial sampling. The missing diagnosis of various endometrial lesions is an important factor
affecting the promotion of this technique. In previous reports, when endometrial lesions are present, Pipelle sample
biopsy often fails to achieve the detection rate of D&C, and there are also differences in pathological consistency
between Pipelle sample biopsy and D&C for different lesions, which is related to the focal nature of endometrial
lesions. Studies have shown Pipelle sample biopsy has a high diagnostic sensitivity for malignant lesions of the en-
dometrium and a low diagnostic sensitivity for benign lesions of the endometrium. Raja al. [12] found that the diag-
nostic accuracy of Pipelle sample biopsy for endometrial hyperplasia was only 47.3%, while the accuracy for endo-
metrial cancer reached 100%. Piriyev et al. [13] found that the sensitivity of Pipelle sample biopsy forypical endo-
metrial hyperplasia and endometrial cancer reached 100%, while the sensitivity for endometrial hyperplasia was only
28%; the sensitivity for endometrial polyps, uterine fibroids, and other solid lesions was even lower. The study of
Utida et al. also showed that the diagnostic accuracy of Pipelle sampling biopsy for endometrial cancer was 100%,
while the diagnostic accuracy for endometrial polyps was only 53.7%. This study showed that the detection rate of
normal endometrium was 100%, the discrepancy rate of endometrial hyperplasia was 27.54%, the discrepancy rate
of endometrial atypical and endometrial cancer was 28.94%, and the discrepancy rate of endometrial polyps was
63.64% when the sampling was sufficient and the D&C results were taken as the gold standard. This was basically
consistent with the results of the previous study of this research group [9] and the previous reports [12-14]. Pipelle
had a good consistency in the diagnosis of endometrial hyperplasia, endometrial atypical hyperplasia, and endome-
trial cancer compared with D&C. It was reported in the literature that cancerous lesions accounting for less than 50%
of the uterine cavity area would cause a missed diagnosis when Pipelle was sampled [15]. This suggested that suffi-
cient specimen acquisition was crucial for Pipelle sampling. The inconsistency of pathology might also be caused by
insufficient sampling. In this study, the failure rate and pathological consistency rate of Pipelle sampling in endome-
trial polyps were similar to the previous reports. The reason may be that polyps blocked the sampler from obtaining
specimens, resulting in a missed diagnosis. In this study, there were differences in the failure rate of Pipelle and the
pathological consistency rate among centers, suggesting that the failure of Pipelle sampling and pathological incon-
sistency may be related to the skills of the operators and the level of pathological diagnosis, including pathological
diagnosis. The effective implementation of Pipelle endometrial suction biopsy technology depends on the standardi-
zation and training of the technology. The limitation of this study was that there was a difference in quality among
centers, which may affect the consistency and stability of the results to a certain extent, and the satisfaction and pain
scores of patients were not comprehensively analyzed.

In summary, Pipelle endometrial suction biopsy has a satisfactory screening efficiency for endometrial lesions as
a first-line screening method, and it has a low incidence of adverse reactions, which is suitable for training and pro-
motion at the grassroots level. However, for cases with a thin endometrium, a small uterus, and postmenopausal cases,
it is necessary to carefully evaluate whether it is suitable for an endometrial suction biopsy. Also, for cases in which
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endometrial suction pathology is not abnormal or benign lesions, but symptoms continue to exist after symptomatic
treatment, further evaluation should be performed to prevent a missed diagnosis.
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