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Introduction

E n d o m e t r i a l  c a n c e r  ( E C )  i s  t h e  m o s t  c o m m o n 
gynecological malignancy in high‐income countries (1). 
Eighty percent of all cases are discovered in an early phase 
(stage I or II) because the disease reveals itself fairly early in 
its course through irregular vaginal bleeding. It results in a 

good prognosis, with a 5-year overall survival (OS) rate of 
90% to 95% (2,3). In most cases, endometrial carcinoma 
is diagnosed with a preoperative sampling method even 
before hysterectomy is performed. Endometrial samples 
can be obtained on an outpatient basis (biopsy or outpatient 
hysteroscopy) or through a procedure under short-term 
general anesthesia [surgical hysteroscopy, or dilatation 

Accuracy of preoperative sampling diagnosis for predicting final 
pathology in patients with endometrial carcinoma: a review

David Lukanović1,2, Miha Matjašič3, Borut Kobal1,4

1Department of Gynecology, Division of Gynecology and Obstetrics, Ljubljana University Medical Center, Ljubljana, Slovenia; 2Faculty of Medicine, 

University of Ljubljana, Ljubljana, Slovenia; 3Center for Social Informatics, Faculty of Social Sciences, University of Ljubljana, Ljubljana, Slovenia; 
4Department of Gynecology and Obstetrics, Faculty of Medicine, University of Ljubljana, Ljubljana, Slovenia

Contributions: (I) Conception and design: All authors; (II) Administrative support: All authors; (III) Provision of study materials or patients: All 

authors; (IV) Collection and assembly of data: All authors; (V) Data analysis and interpretation: All authors; (VI) Manuscript writing: All authors; (VII) 

Final approval of manuscript: All authors.

Correspondence to: David Lukanović. Department of Gynecology, Division of Gynecology and Obstetrics, Ljubljana University Medical Center, 

Zaloška 2, 1000 Ljubljana, Slovenia. Email: david.lukanovic@mf.uni-lj.si.

Abstract: Endometrial cancer (EC) is the most common gynecologic cancer. The most frequent symptom 
of this disease is postmenopausal bleeding. Diagnosis of EC must be histologically confirmed, and there 
are several methods for endometrial sampling to obtain cells or endometrial tissue. The first step in 
diagnosis should be ultrasound measurement of endometrial thickness, followed by endometrial sampling, 
which can be performed by office endometrial biopsy, hysteroscopic biopsy, or dilatation and curettage 
(D&C). The review in this article was carried out to present previously published studies, comprehensively 
evaluate method performance (i.e., overall accuracy of preoperative sampling in patients with endometrial 
carcinoma, and overall agreement on grade and histological subtype between preoperative endometrial 
sampling and final diagnosis), and determine which sampling method is most accurate on the basis of the 
statistical data in the studies analyzed. From the literature analyzed and examined, it can be concluded 
that preoperative endometrial sampling is not always the best predictor of final histology in EC and has its 
limitations. In surgical decisions based only on preoperative sampling, a biopsy should be made with caution, 
and it is necessary to take other parameters into account. Inadequate grading leads to suboptimal clinical 
management, mainly in early-stage tumors. This review showed that, although hysteroscopic biopsy was 
mainly associated with the highest tumor grade agreement, and although D&C showed the highest overall 
accuracy in detecting endometrial carcinoma, the data do not therefore reliably indicate which method yields 
the most precise results. The results of this review indicate that further studies on larger samples and with 
greater statistical power are needed to accurately define the role and type of preoperative sampling methods.

Keywords: Endometrial cancer (EC); biopsy; endometrial sampling; accuracy; sample size

Submitted May 31, 2020. Accepted for publication Jul 31, 2020.

doi: 10.21037/tcr-20-2228

View this article at: http://dx.doi.org/10.21037/tcr-20-2228

7796

Review Article on Endometrial Cancer

mailto:david.lukanovic@mf.uni-lj.si
https://crossmark.crossref.org/dialog/?doi=10.21037/tcr-20-2228


7786 Lukanović et al. Accuracy of endometrial sampling in endometrial carcinoma

© Translational Cancer Research. All rights reserved.   Transl Cancer Res 2020;9(12):7785-7796 | http://dx.doi.org/10.21037/tcr-20-2228

and curettage (D&C)] (4-6). The oldest method for taking 
samples is D&C. It is regarded as an outdated diagnostic 
procedure because more modern, less invasive tests are 
available (5). There is a trend toward minimally invasive 
exams using endometrial biopsy, vaginal ultrasound scan, 
and hysteroscopy (HSC) (5,7). Endometrial biopsy with an 
aspirational catheter is an outpatient procedure that may 
have less diagnostic value because only tiny fragments of 
tissue are removed and therefore a significant number of 
missed lesions are to be expected. A more recent diagnostic 
method for uterine mucosa sampling is hysteroscopic 
biopsy, which is now considered the gold standard in uterine 
cancer diagnostics (8). The method is also more sensitive 
for detecting benign pathologies such as endometrial 
polyps or submucosal myoma (5,7). However, the European 
Society for Medical Oncology (ESMO), European Society 
for Radiotherapy & Oncology (ESTRO), and European 
Society of Gynaecological Oncology (ESGO) consensus 
conference on EC [2016] suggests that the optimal method 
for obtaining histological characteristics is D&C because 
it is superior to pipelle biopsy in terms of accuracy of the 
tumor grade (4,9,10). On the other hand, the latest ESMO 
Clinical Practice Guidelines point out that the question of 
what the best diagnostic strategy is in patients with vaginal 
bleeding still remains controversial (7). As Martinelli  
et al. (11) stress in their article, obtaining an endometrial/
uterine sample is of utmost importance; however, the 
accuracy of these evaluations is not well understood.

The first step in diagnosis should be ultrasound 
measurement of endometrial thickness, using a cutoff point 
of 3 or 4 mm, followed by endometrial sampling (1,7). 
When planning the extent of EC surgery, it is necessary 
to be aware that the histology results of the preoperative 
biopsy and the final sample may differ in up to 15% 
to 25% of cases (12-17), or even 32% to 97% of cases 
according to some sources (18-20). From this perspective, 
the histology and grade EC are one of the most important 
predicting factors of disease outcome and of the likelihood 
of nodal metastasis. Moreover, preoperative tumor grade 
is an important cornerstone for determining the extent 
of surgical treatment (18). Discrepancy of the tumor 
grade may lead to either insufficient treatment due to 
downgrading (underestimating the risk of regional lymph 
node spread) on the one hand, or upgrading (overestimating 
risk) on the other hand, leading to overly extensive surgery 
that unnecessarily exposes the patient to the complications 
of surgery and its aftereffects (5,6,18).

Therefore the review in this article was carried out in 

order to present published studies, to comprehensively 
evaluate the method performance (i.e., overall accuracy 
of preoperative sampling in patients with endometrial 
carcinoma, overall agreement on grade and histological 
subtype between preoperative endometrial sampling and 
final diagnosis), and to determine which sampling method 
is most accurate on the basis of the statistical data in the 
studies analyzed.

Methods

The process of selection of articles is described in Figure 1. 
A systematic literature search was conducted using Medline, 
Cochrane, and ClinicalTrials. All known synonyms were 
used for the following keywords: endometrial sampling and 
biopsy.

The analysis included all clinical studies (retrospective 
or prospective) describing the evaluation of the diagnostic 
accuracy of endometrial  sampling in women with 
endometrial carcinoma. In eligible studies, the index 
test included office endometrial biopsy, hysteroscopy, 
hysteroscopic biopsy, or dilatation and curettage (D&C); the 
reference standard had to be hysterectomy. The outcome 
measure had to be tumor grade, histological subtype, or 
both.

All research articles in English published between 2010 
and 2020 were reviewed (Figure 1). The article examines 
studies that contain the latest clinical practices for treating 
endometrial carcinoma in the past 10 years. It should also 
be noted that the focus of this article is only on research 
articles. Conference presentations and reports were 
excluded because the goal was to focus on the most carefully 
evaluated material. Potentially relevant research articles 
were identified by examining the abstracts or the articles as 
a whole.

Results

Sixty-six articles were identified and screened at the title and 
abstract levels. Forty-three articles were excluded for any of 
the following reasons: because they reported the evaluation 
of the diagnostic accuracy of endometrial sampling in 
women with postmenopausal bleeding, because there was 
absence of hysterectomy or preoperative histology, because 
the percentage of agreement was lacking, or because 
there were no possibilities for calculating these from the 
data available. Four of them were meta-analyses. Thus 19 
articles, summarized in Table 1, represented the object of 
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this review. Most of studies are retrospective; only the study 
by Ørtoft et al. (19) is prospective.

Nine articles were identified in which the authors used 
D&C, eight in which the authors used hysteroscopic biopsy, 
five in which the authors used office endometrial biopsy, 
one in which the author used all three methods, and three 
in which the authors used D&C and office endometrial 
biopsy. Hysteroscopic biopsy can be done either under 
general anesthesia or in an office setting, but most of 
studies in Table 1 did not report the way hysteroscopic 
biopsy was performed therefore we analyzed them together. 
Table 1 shows that the authors that used multiple methods 
in assessing the accuracy of preoperative sampling did 
not provide information regarding their methods and the 
results for each method separately, but for all the methods 
together. Therefore, it was not possible to obtain and assess 
the method performance information (e.g., the overall 
accuracy, the overall grade agreement, etc.).

Regarding the methods performance, Table 1 also shows 
that the values of sample sizes, overall accuracy, and overall 
agreement varied greatly among the studies and methods. 
Thus, in order to describe a set of observed data accurately, 
measures of central tendency were calculated and reported 
(i.e., mean and median) as well as the standard deviation. 
Furthermore, because the mean approach is highly sensitive 

to large values (i.e., skewed distribution), large values (e.g., 
sample size, value of agreement, and accuracy) will have an 
enormous impact, making the mean larger than the actual 
distribution of data would suggest. Therefore, the Table 1 
also shows the median value, which is more robust and thus 
better suited for skewed distributions.

Regarding the sample size, it can be observed (Table 1) 
that the largest sample size was in studies that analyzed data 
with the D&C (a median value of 134 and a mean value 
of 159), followed by studies that analyzed data with the 
hysteroscopic biopsy (a median value of 75.5 and a mean 
value of 95), whereas the office endometrial biopsy had a 
median value of 102 (mean value 88.6). Moreover, in four 
studies the sample size was only reported for all methods 
altogether, and therefore it was not possible to calculate 
central tendency measures for each method separately. 
Based on the results obtained, it seems that there is a 
problem of generalizability of the results obtained from 
these studies due to the large differences between study 
sample sizes. Here should be noted that sample sizes should 
not be either too large or too small because both have 
limitations that can compromise the conclusions drawn 
from the studies. Too small a sample size may prevent 
the findings from being extrapolated, whereas too large 
a sample size may amplify the detection of differences, 
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Figure 1 Flowchart of article selection process.
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Table 1 Review of articles according to sample size, overall accuracy, observed agreement, and downgrading and upgrading based on D&C, 
hysteroscopic biopsy, and office endometrial biopsy

References Method Sample size
Overall 

accuracy (%)

Observed agreement on tumor 
grade and Cohen’s kappa (κ) Downgrading 

(%)
Upgrading 

(%)
(%) (κ)

Thanachaiviwat et al. (21) D&C 86 93.0 70.0 0.5 NS NS

Kisielewski et al. (22) 160 83.8 74.3 0.3 NS NS

Tanaka et al. (23) 378 87.8 NS 0.7* NS NS

Göksedef et al. (24) 335 64.1 64.0 0.4 NS 25.8

Karateke et al. (25) 136 91.0 61.0 0.4 8.0 31.0

Su et al. (26) 127 NS 87.4 0.8 NS 12.6

Kukovič et al., unpublished 
data

134 82.0 NS 0.7 NS NS

Lago et al. (27) 43 NS 68.0 0.4 NS NS

Garcia et al. (28) 34 85.2 69.2 0.5 NS NS

Mean 159.2 83.8 70.6 0.5 8.0 23.1

SD 120.2 9.5 8.6 0.2 – 9.5

Median 134 85.2 69.2 0.5 8 25.6

Martinelli et al. (11) HSC-b** 78 80.2 64.0 0.6* NS NS

Ørtoft et al. (19) 143 81.0 81.0 0.6 9.0 8.0

Cignini et al. (2) 66 NS 94.4 0.9* 8.0 3.4

Su et al. (26) 76 NS 97.0 0.9 NS 2.6

Phelippeau et al. (12) 75 80.0 92.0 NS 10.7 9.3

Kukovič et al., unpublished 
data

66 81.0 NS 0.6 NS NS

Lago et al. (27) 187 NS 75.0 0.6 NS NS

Garcia et al. (28) 69 83.8 56.4 0.4 NS NS

Mean 95.0 81.2 85.7 0.7 9.2 5.8

SD 45.0 1.5 13.6 0.2 1.4 3.3

Median 75.5 81 92.0 0.6 9 5.7

Okadome et al. (29) Office endometrial 
biopsy

110 76.4 71.0 0.5 9.1 5.5

Phelippeau et al. (12) 179 79.2 93.0 NS 14.1 6.7

Kukovič et al., unpublished 
data

14 79.0 NS 0.7 NS NS

Lago et al. (27) 102 NS 64.0 0.4 NS NS

Garcia et al. (28) 38 76.3 65.6 0.5 NS NS

Mean 88.6 77.7 73.4 0.5 11.6 6.1

SD 65.1 1.6 13.4 0.1 3.5 0.8

Median 102 77.7 68.3 0.5 11.6 6.1

Table 1 (continued)
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emphasizing statistical differences that are not clinically 
relevant (33). Therefore, some of the results obtained from 
these studies should be interpreted with caution.

Regarding the methods, overall accuracy for predicting 
endometrial carcinoma, overall agreement on tumor grade, 
and Cohen’s kappa, it can be observed that each of these 
methods differ, but on average all the methods analyzed had 
high overall accuracy and high overall agreement on tumor 
grade (Table 1). It can also be observed that, based on the 
value of the median, overall accuracy was the highest for the 
D&C (a median value of 85.2%), whereas overall agreement 
was the highest for the hysteroscopic biopsy (a median 
value of 92%). Furthermore, in terms of Cohen’s kappa 
it can be observed that the D&C and office endometrial 
biopsy showed “moderate” agreement (mean κ value of 0.5, 
respectively) on tumor grade, whereas the hysteroscopic 
biopsy showed “good” agreement (mean κ value of 0.7) on 
tumor grade. Here should be noted that the kappa result 
could be interpreted as follows: values <0.0 as indicating no 
agreement, 0.01–0.20 as none to slight, 0.21–0.40 as fair, 
0.41–0.60 as moderate, 0.61–0.80 as substantial, and 0.81–
1.00 as almost perfect agreement (34). Moreover, only five 
studies also reported the P value of Cohen’s kappa. When 

interpreting Cohen’s kappa, it is important to bear in mind 
that the estimated Cohen’s kappa itself could be due to 
chance, which means that the results obtained are probably 
not true. Therefore, it is important to calculate and report a 
P value, which tests whether the estimated Cohen’s kappa is 
not due to chance.

Regarding “upgrading” and “downgrading”, for the 
overview only data were used that were reported in the 
studies. Studies that did not report these data were labeled 
as “not stated” (Table 1). As Table 1 shows, upgrading was 
reported in only three studies for the D&C, with a median 
value of 25.6%. Four studies analyzing the hysteroscopic 
biopsy reported upgrading with a median value of 5.7%, 
and upgrading for office endometrial biopsy was 6.1%. In 
studies that provided information for all methods together, 
upgrading had a median value of 15.6%. In studies that 
analyzed only D&C and office endometrial biopsy together, 
upgrading had a median value of 9.9%.

Discussion

From the literature analyzed and examined, it can be 
concluded that preoperative endometrial sampling is 

Table 1 (continued)

References Method Sample size
Overall 

accuracy (%)

Observed agreement on tumor 
grade and Cohen’s kappa (κ) Downgrading 

(%)
Upgrading 

(%)
(%) (κ)

Batista et al. (30) D&C, HSC-b**, 
office endometrial 

biopsy

79 NS 60.6 0.2* NS 15.2

Garcia et al. (28) NS NS NS NS 18.6 23.8

Lago et al. (27) NS NS NS NS 11.7 15.9

Kukovič et al., unpublished 
data

NS NS NS NS 6.5 9.3

Mean – – – – 12.3 16.1

SD – – – – 6.1 6.0

Median – – – – 11.7 15.6

Corr et al. (17) D&C, office 
endometrial biopsy

308 NS 79.2 0.6 1.1 6.3

Cho et al. (31) 182 80.8 81.0 0.7 NS 13.5

Talhouk et al. (32) 47 75.4 75.0 0.7* NS NS

Mean 179.0 78.1 78.4 0.7 1.1 9.9

SD 130.5 3.8 3.1 0.1 – 5.1

Median 182 78.1 79.2 0.7 1.1 9.9

*, articles that also reported the P value; **, hysteroscopic biopsy. NS, not stated.
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not always the best predictor of final histology in EC 
and has its limitations. In surgical decisions based only 
on preoperative sampling, a biopsy should be made with 
caution, and it is necessary to take other parameters into 
account. Our review showed that, although hysteroscopic 
biopsy was mainly associated with the highest tumor grade 
agreement, and although D&C showed the highest overall 
accuracy in detecting endometrial carcinoma (see Table 1), 
the data therefore do not reliably indicate which method 
yields the most precise results. However, it would be also 
interesting to accurately analyze difference between office 
hysteroscopic biopsy and hysteroscopic biopsy under short-
term general anesthesia. 

Furthermore, in the articles analyzed the authors did 
not report whether they also calculated the sample size 
needed to produce a confidence interval estimate with a 
specified margin of error (precision). If the sample size 
calculation is not done at all, it will affect the power (i.e., 
calculations that show the number of patients required in 
order to avoid a type I or type II error) and value of a study, 
and thus influence the possibility that the results obtained 
may be incorrect (35). Moreover, only one study was found 
by Cignini et al. (2), in which they reported that they did 
not perform any power analysis to determine the sample 
size and also strongly solicited further studies on larger 
cohorts and with greater statistical power. Such a study 
could accurately define the role and type of preoperative 
sampling methods. When data in this review (Table 1) were 
compared with meta-analyses by Van Hanegem et al. (14), 
who analyzed the accuracy of endometrial sampling in 
women with postmenopausal bleeding, it was found that 
most studies suggest that more research on this subject 
using larger samples is needed, given the prevalence of EC 
and atypical hyperplasia (2,11,12,14,25,26,29). All of this 
could indicate that there is a need for more studies that will 
also account for power and sample size when comparing the 
performance of various methods.

According to consensus among ESMO, ESTRO, and 
ESGO (4), it is important for all patients with a risk of 
cancer, particularly patients with postmenopausal bleeding 
and a hyperplastic endometrium at ultrasound, to be 
investigated with a preoperative biopsy (only endometrial 
biopsy or D&C are mentioned) in order to avoid uterine 
morcellation, which poses a risk of spreading unsuspected 
cancerous tissue, notably endometrial carcinomas 
or sarcomas, beyond the uterus and may make the 
pathological assessment of myometrial invasion extremely 
difficult. Furthermore, a preoperative biopsy prevents the 

discovery of an unexpected malignancy after inadequate 
surgery (subtotal hysterectomy and/or preservation of 
the ovaries in a postmenopausal patient, with incomplete  
staging) (4). Looking at non-endometrioid uterine 
pathology, its diagnosis could be even more challenging 
than the  endometr io id  counterpar t ,  but  i t  i s  o f 
utmost importance. Treatment of these rare tumors is 
more complex and requires expertise in gynecologic  
oncology (11). In addition, measuring relative telomere 
length (RTL) in circulating serum cfDNA may be a 
potentially valuable, noninvasive, simple, and relatively 
inexpensive diagnostic tool for early detection of EC. 
The high performance of cfDNA RTL even in early-
stage EC could be useful for allowing early and prompt 
treatment and avoiding disease progression. However, its 
diagnostic performance seems unsatisfactory for detecting 
cancer progression, grading, and staging (36). All of the 
various data presented in the studies should be taken into 
consideration to establish the surgical plan and preoperative 
information for patients with early-stage endometrioid 
EC. Moreover, the need for caution should be emphasized 
in planning patient management based on the initial 
histological findings (21). Inadequate grading leads to 
suboptimal clinical management, mainly in early-stage 
tumors. Recommendations from the ESMO, ESTRO, and 
ESGO suggest a mandatory work-up, which must include 
family history, a general assessment and inventory of 
comorbidities, geriatric assessment (if appropriate), clinical 
examination, including pelvic examination, transvaginal or 
transrectal ultrasound, and a complete pathology assessment 
(histotype and grade) of an endometrial biopsy or curettage 
specimen (4). A history of breast cancer is a risk factor for 
the development of endometrial pathologies. However, 
women undergoing tamoxifen therapy after breast 
cancer surgery are not at increased risk of EC compared 
with women undergoing third-generation nonsteroidal 
aromatase inhibitor therapy or no treatment. Transvaginal 
ultrasound has a low concordance level with hysteroscopic 
findings, but to date there is no consensus on the best 
method of screening asymptomatic (without vaginal 
bleeding) tamoxifen users to select patients who should be 
addressed with HSC and targeted endometrial biopsy (37). 

There were difficulties in analyzing “upgrading” and 
“downgrading” because some studies [Kukovič, 2019, 
unpublished data, (27,28,30)] did not provide data regarding 
each method separately but for all methods together. On 
the other hand, some of these studies did provide some 
results for each method separately (overall accuracy, 
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observed agreement on tumor grade, and Cohen’s kappa). 
Considering that only three studies (24-26) on D&C 
reported on “upgrading”, this cannot be generalized for 
the general population (mean value 23.1% with SD 9.5). 
Moreover, some studies [Kukovič, 2019, unpublished 
data, (27,28,30)] reported upgrading and downgrading for 
all three methods together regardless of the manner in 
which the sample was derived (median value for upgrading 
15.6%). Two studies (17,31) reported on upgrading for 
two methods together (median value for upgrading 9.9%). 
Only these last results are comparable with results from 
meta-analyses performed by Visser et al. (18), who reported 
clinically relevant upgrading in 8.5% of cases, regardless of 
the method.

The vast majority of shifts presented in the literature 
occur from low (G1) to intermediate (G2) grade; only a 
small minority (0.5–5% in various studies) of G1 tumors 
are reclassified as high grade based on final surgical  
pathology (38). A meta-analysis by Visser et al. (18) points 
out that one of the main reasons for disagreement on grade 
between endometrial sampling and final diagnosis could be 
the limited amount of tissue often obtained by preoperative 
endometrial sampling, which can lead to difficulties 
in assessing tumor grade (18). Grade shifts on final 
pathological assessments may be partly explained by the 
volume of tissue available for examination. A larger volume 
of tissue may allow better assessment of the solid growth 
component and avoidance of misleading sampling issues in 
mixed endometrioid/non-endometrioid tumors (38). Leitao 
et al. (10) showed that grade shifts are less frequent when 
preoperative sampling is done using D&C as compared 
to office aspiration biopsy. However, in this review and in 
meta-analyses by Visser et al. (18), hysteroscopic biopsies 
show a higher overall agreement on tumor grade compared 
with D&C, suggesting that not only the amount of tissue, 
but also the accuracy of sampling is important. D&C 
remains the most extended method at the initial workup 
of abnormal bleeding, as can also be seen from the size 
of samples shown in Table 1. A recent study by Di Spiezio 
Sardo et al. (39) confirmed that hysteroscopic guided “grasp” 
endometrial biopsy provides a more accurate diagnosis 
of EC histology type and tumor grade compared to blind 
endometrial biopsy obtained using the Novak curette. Di 
Spiezio Sardo et al. (39) also described the limitations of 
their study, which are a small sample size and the fact that 
the study design was retrospective. 

Studies analyzing hysteroscopic biopsy showed that 
hysteroscopic biopsy has the highest observed agreement on 

tumor grade and also the highest value of Cohen’s kappa. 
In agreement with most studies in our review, further 
studies on a larger sample are warranted for evaluating 
hysteroscopic biopsies (11). Lago et al. (27) also point out 
that neither the accuracy of hysteroscopic biopsies nor the 
accuracy of the tumor grade between different diagnostic 
methods has been accurately compared in the literature yet, 
and therefore no preference in the preoperative diagnostic 
method can be established. 

An incorrect preoperative histological diagnosis can 
lead to unsatisfactory primary surgical treatment and, with 
underestimation of the disease, can lead to avoidance of 
lymphadenectomy in cases of high-risk disease (18). Even 
though the main guide for the type and extent of surgical 
treatment is the histological result of a biopsy, expert 
imaging examinations are urgently needed and of great 
importance because they can be used to assess tumor size 
and growth into the myometrium, cervix, and surrounding 
tissues, and to assess the status of the regional lymph nodes.

A study by Maneschi et al. (40) argued that preoperative 
tumor risk assessment was a strong predictor of risk. The 
issue of shifts between preoperative and final surgical 
pathology interpretation only becomes meaningful if 
preoperative histological features are used to guide surgical 
staging decisions. In spite of the frequent shift from a low-
risk to a high-risk classification based on final pathology, 
avoiding lymphadenectomy in low-grade EC has been 
shown to have no deleterious impact on overall or disease-
free survival (41-43). Mariani et al. (44) state that, following 
the protocol from the Mayo Clinic, only 1% of cases 
with positive lymph nodes would be missed if more than 
40% of patients with low- and medium-risk disease did 
not undergo lymphadenectomy. A compromise between 
complete lymphadenectomy and complete avoidance of it 
is a biopsy of the sentinel lymph node with ultrastaging, 
which successfully bridges the gap between 15% and 
25% of incorrect histological results of preoperative 
biopsy and detection of lymph node metastases even in 
low- and medium-risk patients (3,4,9). Using the Mayo 
Clinic protocol yields important prognostic information 
for helping decide on adjuvant treatment in the case of a 
prognostically worse type of cancer after receiving a final 
histological result. Notwithstanding all of this, Helpman  
et al. (38) point out that decisions regarding a universal 
versus selective surgical staging policy—and setting an 
acceptable cutoff for selective staging—will undoubtedly 
vary between institutions and surgeons. On the one hand, 
we also have to take into account that gynecological 
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cancer management in older people remains a current 
challenge. It is important to overcome the common habit 
of undertreating elderly patients because they are more 
fragile and have a lower life expectancy than their younger 
counterparts. Standard EC surgical management notably 
includes pelvic and/or lumbo-aortic nodal staging (45). 
Only Vaknin et al. (46, 47) found that a significantly higher 
number of lymph nodes were removed in patients <70 years. 
Otherwise, the literature comparing lymphadenectomy 
performed via laparoscopy, robotic surgery, or laparotomy 
in elderly women with EC did not report any significant 
difference. Therefore, minimally invasive surgery in 
elderly women with EC also seems a valid option for 
lymphadenectomy (45). On the other hand, gynecological 
cancer treatment significantly affects the fertility of women 
of reproductive age (48,49). When a patient is to make an 
informed decision about her preferred treatment choice, 
it is important to include the patient’s oncologist and 
gynecologist, a reproductive medicine specialist, a clinical 
psychologist, and if possible a medical ethics expert in the 
process (50). In order to improve the quality of life and 
the survival of patients, improving fertility preservation 
techniques has become an important research topic (51,52). 
The differentiation of EC is the most important predictor 
of stage. Duska et al. (53) reviewed women younger than 
40 with EC and showed that only G1 EC could predict 
stage 1 disease among them. Therefore, endometrial biopsy 
has been the cornerstone examination for the diagnosis of 
EC. Due to the very difficult grading diagnosis in type I 
EC, all specimens should be examined by two pathologists: 
in the case of a positive diagnosis, a second evaluation is 
mandatory. We should also take into consideration that 
fertility-sparing surgery cannot be recommended for 
patients with stage IA, type I, and G3 because the absolute 
prognosis is worse compared to a patient undergoing radical 
surgery (54). 

It should be mentioned that endometrial cytology has 
recently been reported as a useful diagnostic method with 
high sensitivity and specificity in detecting endometrial 
malignancies. Okadome et al. (29) was the first to reported 
that endometrial cytology had a higher evaluable rate for 
EC types and that endometrial cytology may complement 
endometrial biopsy in preoperative women with EC. A 
meta-analysis by Wang et al. (55) evaluated the diagnostic 
accuracy of endometrial cytology for EC compared 
with histological diagnosis. A meta-analysis showed that 
endometrial cytology had high diagnostic accuracy and 

could serve as a test to confirm or exclude endometrial 
atypical hyperplasia or cancer. In addition, Wang  
et al. (55) point out that endometrial cytology is inexpensive, 
is tolerated well, and can be performed without anesthesia 
in an outpatient clinic. It is now the most common test for 
an initial evaluation of EC in Japan (29,55), and it has been 
encouraged as a first-level screening method for women 
at high risk for EC (55-57). However, Okadome et al. (29) 
pointed out in their conclusion that both endometrial 
biopsy and cytology have advantages in prediction, and 
that this merits further investigation. On the other hand, 
Casarin et al. (58) investigated the correlation between 
glandular cells detected at a preoperative cervical smear 
and the histological findings and oncologic outcomes in 
patients undergoing surgery for EC. The conclusion was 
that cervical stromal invasion and the presence of glandular 
cells at the preoperative cervical smear might predict the 
occurrence of local recurrence in EC (58). 

An interesting study by Yi et al. (8) analyzed the cost-
effectiveness of biopsy strategies for EC diagnosis in women 
with postmenopausal bleeding. The study compared pipelle 
sampling curette versus D&C. The base case analysis 
suggested that pipelle was not only equally effective but 
also less costly based on Medicare reimbursement when 
compared to D&C. In one-way sensitivity analyses and 
Monte Carlo probabilistic sensitivity analysis, pipelle 
remained the more cost-effective sampling strategy even 
after accounting for the sampling failure rate associated 
with each sampling strategy. Yi et al. (8) concluded that 
pipelle is the more cost-effective sampling strategy 
compared to D&C for EC diagnosis. From the cost-
effectiveness perspective, the higher sampling failure rate of 
pipelle should not be regarded as a limitation in its clinical 
application. However, in their analyses the authors suggest 
that future studies should focus on in-office diagnostic 
HSC, which, unlike in the US, is already widely used in 
Europe for diagnosis of EC (8).

Conclusions

The optimal method for preoperative evaluation of 
endometrial carcinoma is not yet defined; it still remains 
a challenge and varies between institutions and surgeons. 
There is still no clear consensus in the literature regarding 
the preoperative sampling method with the highest accuracy. 
Nevertheless, this review showed that hysteroscopic biopsy 
had the highest observed agreement on tumor grade and 
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the highest Cohen’s kappa. Based on the studies evaluated 
and their conclusions, preoperative endometrial sampling 
was found to be only a modest predictor of postoperative 
histological grading.

The results of this review indicate that further studies 
should be designed to include a sufficient number of 
patients to adequately address the research question 
because sample size calculations are a key component of 
clinical research. The emphasis in most of these studies is 
on finding the magnitude of difference between methods. 
Such a study could accurately define the role and type of 
preoperative sampling methods.
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