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ABSTRACT

Objective: To evaluate the concordance between preoperative European Society for Medical
Oncology (ESMO)-European Society of Gynaecological Oncology (ESGO)-European SocieTy
for Radiotherapy and Oncology (ESTRO) risk classification in early-stage endometrial cancer
(EC) assessed by biopsy and magnetic resonance imaging (MRI) with this classification based
on histology of surgical specimen.

Methods: This bicentric retrospective study included women diagnosed with early-stage

EC (sstage II) who had a complete preoperative assessment and underwent a surgical
management from January 2011 to December 2018. Patients were preoperatively classified
into 3 degrees of risk of lymph node (LN) involvement based on biopsy and MRI. Based on
final histological report, patients were re-classified using the preoperative classification.
Concordance between the preoperative assessment and definitive histology was calculated
with weighted Cohen's kappa coefficient.

Results: A total of 333 women were included and kappa coefficient of preoperative risk
classification was 0.49. The risk was underestimated and overestimated in 37% and 10% of
cases, respectively. Twenty-nine percent of patients had an incomplete LN staging according
to the degree of risk of re-classification. The observed discordance in the risk classification
was attributed to MRI in 75% of cases, to biopsy in 18% and in 7% to both (p<0.001). Kappa
coefficient for concordance was 0.25 for MRI and 0.73 for biopsy.

Conclusion: Concordance between preoperative ESMO-ESGO-ESTRO risk classification and
final histology is weak. Given that the risk was underestimated in the majority of patients
wrongly classified, sentinel LN procedure instead of no LN dissection could be an option
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offered to preoperative low-risk patients to decrease the indication of second surgery for re-
staging and/or to avoid toxicity of adjuvant radiotherapy.

Keywords: Endometrial Cancer; Biopsy; Cancer Staging; Magnetic Resonance Imaging;
Sentinel Lymph Node; Risk Assessment

INTRODUCTION

Endometrial cancer (EC) is the most common gynecological malignancy in high-income
countries and the majority of patients are diagnosed at early stage with five-year survival

rates over 95% [1]. Lymph node (LN) involvement is one of the main prognostic factors and
guides adjuvant treatment [2]. According to European Society for Medical Oncology (ESMO),
European Society of Gynaecological Oncology (ESGO) and European SocieTy for Radiotherapy
and Oncology (ESTRO) clinical guidelines [2], preoperative criteria are used to classify
patients with apparently early-stage EC into three degrees of risk of LN involvement [3]. This
classification combines the histological analysis of an endometrial biopsy with uterine disease
stage according to the International Federation of Gynecology and Obstetrics (FIGO) 2009
classification [4] assessed by magnetic resonance imaging (MRI). According to the degree of
risk of lymphatic involvement, the surgical strategy can vary from no LN dissection to sentinel
LN (SLN) biopsy or systematic pelvic and paraaortic lymphadenectomy [2].

Data reporting the concordance of the preoperative ESMO-ESGO-ESTRO risk classification
with the histological analysis of the surgical specimen is limited [5-8]. It is essential to
correctly assess before surgery the degree of risk of LN involvement in order to avoid re-
interventions which increase surgical morbidity [9], particularly in those women with
multiple comorbidities [10,11].

The aim of our study was to evaluate the concordance of the preoperative ESMO-ESGO-
ESTRO risk classification before and after surgery. The secondary objectives were 1) to report
separately the concordance of endometrial biopsy and the concordance of MRI with final
histological exam, 2) to identify the cause of misclassification and its clinical implications,
and 3) to assess the accuracy of the preoperative assessment to identify patients at higher risk
of LN involvement.

MATERIALS AND METHODS

1. Patients and study design

A computer-generated search within the institutional patients' database was carried out to
retrospectively identify all hysterectomized women with a histologically confirmed EC, either
on preoperative biopsy or on surgical specimen. All patients were treated at the Gynecologic
Oncology Department of Liege University Hospital in Belgium and at the Oncopole Cancer
University Institute of Toulouse in France, between January 1st, 2011 and December 31st,
2018. Institutional Review Board approval was obtained from both centers.

All patients met the following inclusion criteria: 1) available MRI and preoperative

endometrial biopsy, 2) apparently early-stage EC (FIGO stage I or II), and 3) surgical
management with at least hysterectomy with or without bilateral adnexectomy or LN
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assessment. Patients with any of the following criteria were excluded: 1) preoperative
endometrial biopsy not performed or non-contributory due to insufficient material, 2)
absence or poor-quality of MRI, 3) suspicion of uterine sarcoma, or 4) suspicion of LN
involvement or advanced disease at MRI or computed tomography (>1II stage FIGO).

2. Preoperative assessment and risk classification

The endometrial biopsy was obtained either by hysteroscopy plus curettage or by Cornier pipelle
biopsy. Histological subtypes were classified according to World Health Organization (WHO)
2014 classification [4]. A histopathological review of the endometrial biopsies performed at
external hospitals was systematically done by specialized gynecological pathologists in our
centers when clear cell carcinoma or carcinosarcoma subtypes were suspected.

A preoperative MRI was performed according to protocols of European Society of Urogenital
Imaging to assess myometrial and cervical invasion [12], and to classify patients in stage

IA, IB or I according to FIGO 2009 classification before surgery [4]. If imaging was
externally done, it was reviewed by the specialized radiologists from our institutions during
preoperative multidisciplinary tumor board. Patients with MRI not complying with current
protocols were excluded.

According to the ESMO-ESGO-ESTRO Consensus Conference on EC [2], combined
assessment of histological examination of endometrial biopsy -histological subtype and
grade- and MRI -preoperative FIGO staging- allowed to classify patients into three categories
of risk of LN involvement: low (stage IA grade 1-2 endometrioid adenocarcinoma, theoretical
risk of positive LN of 1%—2%), intermediate (stage IB grade 1-2 endometrioid or stage IA
grade 3 endometrioid adenocarcinoma, theoretical risk of positive LN 0f 10%),) and high
(stage IB grade 3 endometrioid, all non-endometrioid subtypes or stage II, theoretical risk of
positive LN of 30%) (Fig. 1A) [2,3].

A
Biopsy histological analysis
MRI FIGO stage
Grade 1 Grade 2 Grade 3 Type 2
Stage 1A Intermediate High
Stage IB Intermediate Intermediate High High
Stage Il High High High High
B
Postoperative Definitive histological analysis
FIGO stage Grade 1 Grade 2 Grade 3 Type 2
Stage 1A Intermediate High
Stage IB Intermediate Intermediate High High
Stage Il High High High High
> Stage Il Advanced Advanced Advanced Advanced

Fig. 1. ESMO-ESGO-ESTRO classification of risk of lymph node involvement. (A) Classification based on MRI

and preoperative endometrial biopsy. (B) Re-classification based on definitive histological analysis of surgical
specimen.”

ESGO, European Society of Gynaecological Oncology; ESMO, European Society for Medical Oncology; ESTRO,
European SocieTy for Radiotherapy and Oncology; FIGO, International Federation of Gynecology and Obstetrics;
MRI, magnetic resonance imaging.

*The authors modified ESMO-ESGO-ESTRO classification and added a fourth category (advanced) to the original
classification.
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3. Surgical management

After discussion at multidisciplinary tumor board, surgical strategy to assess LN status

was adapted according to the ESMO-ESGO-ESTRO preoperative risk of involvement. Total
hysterectomy was systematically performed in all patients. Women at low-risk for LN
involvement underwent either no LN dissection or optional SLN biopsy. In selected patients,
at surgeon's discretion, pelvic LN dissection was performed in case of SLN detection failure.
Women at intermediate risk underwent either SLN procedure or pelvic lymphadenectomy in case
of SLN detection failure. In case of significant medical comorbidities or technical difficulties
during surgery, no LN dissection was performed in intermediate risk patients. Women at high-
risk underwent pelvic and paraaortic LN dissection, but, in the presence of comorbidities or
surgical difficulties, no LN dissection or exclusive pelvic lymphadenectomy was performed.

4. Histological evaluation and re-classification of risk

Definitive histological evaluation of the surgical specimen was performed in all patients.
Histological subtypes were determined according to WHO 2014 classification [4] and final
postoperative stage was defined according to FIGO 2009 classification.

After the initial surgical procedure, all cases were re-discussed at the multidisciplinary tumor
board. The need of a nodal re-staging to further assess LN status (pelvic, paraaortic or pelvic
plus paraaortic LN dissection) was evaluated. The decision to perform re-staging surgery
depended on the co-morbidities, surgical difficulties and the impact of LN status on adjuvant
treatment. The indication of adjuvant treatment according to the definitive histological
analysis of surgical specimens was also discussed.

In our study, based on the definitive histological findings, patients were postoperatively re-
classified according to the ESMO-ESGO-ESTRO classification into the three risk categories
defined preoperatively: low, intermediate and high [3]. Patients in whom the histological
findings upstaged the disease above FIGO stage II were classified as ‘advanced’ (Fig. 1B).

5. Study data

Patient demographic data, histological subtype and grade of endometrial biopsy, MRI
findings, histological analysis of surgical specimen (histological subtype, grade, myometrial/
cervical invasion, lymphovascular space invasion, LN involvement, and extrauterine disease
spread), as well as the indication and completion of second surgery for re-staging were
retrieved after a careful and thorough examination of medical records.

6. Statistical analysis

Continuous variables were summarized using medians and ranges, showing both minimum
and maximum values, while categorical variables were shown with their absolute and relative
frequencies, expressed as percentages. Proportions were compared using Fisher's exact
test. The concordance between the preoperative ESMO-ESGO-ESTRO classification—and
its individual components—and the re-classification carried out after surgery was assessed
using weighted Cohen's kappa coefficient and interpreted following McHugh's criteria

[13]. The evaluation of the concordance was performed for the classification of risk, for the
histological evaluation and for the MRI. Finally, diagnostic accuracy of the preoperative
classification and its components was assessed by calculating the sensitivities, specificities
and predictive values, of which the 95% confidence intervals (CI) were obtained with
Wilson's method. The analysis was performed using Stata 13.0 (StataCorp, College Station,
TX, USA) and statistical significance threshold was established at 0.05.

https://doi.org/10.3802/jg0.2021.32.e48 4/12
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RESULTS

1. Patients’ characteristics and preoperative classification

During the study period, 333 women were included (Fig. 2). Median age was 69.4 years
(range, 39.3-93.4 years) and median body mass index was 28.0 kg/m? (range, 14.6-55.9 kg/
m?). Endometrioid adenocarcinoma was preoperatively identified in 265 patients (79.6%),
including 231 patients with a grade 1-2 and 34 with a grade 3 disease, and 68 patients
(20.4%) had a non-endometrioid subtype. Patients were referred with a biopsy performed
in an external center in 138 cases (41.4%). MRI classified 216 patients (64.9%) as stage IA,
104 (31.2%) as stage IB and 13 (3.9%) as stage II (Table 1). According to these assessments,
the preoperative risk of LN involvement was classified as low in 155 patients (46.6%),
intermediate in 89 (26.7%) and high-risk in 89 women (26.7%).

2. Surgical data

All the included patients underwent a total hysterectomy, and 204 patients (61.3%) had

LN assessment during the first surgery. Among the 155 women in the preoperative low-risk
group, 98 patients (63.2%) did not have any LN assessment, 46 patients (29.7%) underwent
from SLN detection and 11 patients (7.1%) had a pelvic LN dissection. Out of the 89 women
with preoperative intermediate risk, 12 patients (13.5%) did not have any LN assessment
because of comorbidities and/or surgical difficulties, 28 patients (31.5%) had SLN detection
and 49 patients (55.0%) had a pelvic LN dissection. Among the 89 women in the preoperative
high-risk group, 19 patients (21.3%) did not have any LN assessment due to comorbidities
and/or surgical difficulties, 12 patients (13.5%) had a pelvic LN dissection, and 58 patients
(65.2%) had a pelvic and paraaortic LN dissection.

Based on final histological type and grade, FIGO stage and presence of lymph-vascular space
invasion (LVSI; 154 patients), a second surgery for re-staging would have been theoretically

indicated in 95 women (28.5%). It was finally performed in 31 of the 95 patients (32.6%) as a
result of the decision made by the tumor board. Among the re-staging procedures, no pelvic

Elegible criteria
Hysterectomized patients with histologically confirmed endometrial cancer

(n=541)
Exclusion criteria (n=208)
- Absence of endometrial biopsy (n=16)
- Non contributory biopsy (n=18) P
- MRI not performed (n=41)
- Suspicion of sarcoma (n=32)
- Suspicion of advanced disease (n=101)
A 4
Inclusion criteria
Apparently early stage endometrial cancer patients with a complete preoperative assessment
(n=333)
v v v
Preoperative Preoperative Preoperative
low risk intermediate risk high risk
(n=155) (n=89) (n=89)

Fig. 2. Chart representing the flow of eligible patients within the study.
MRI, magnetic resonance imaging.
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Table 1. Histological and magnetic resonance imaging findings (n=333)

Preoperative assessment No. (%) Definitive histological analysis after surgery
Endometrial biopsy
Type 1 (Endometrioid) 265 (79.6) 253 (76.0)
Grade 1 150 (45.0) 113 (33.9)
Grade 2 81(24.3) 99 (29.7)
Grade 3 34 (10.2) 41(12.3)
Type 2 (Non endometrioid) 68 (20.4) 80 (24.0)
Serous 21 (6.3) 20 (6.0)
Clear cell 7(2.1) 6 (1.8)
Carcinosarcoma 95 (7.5) 30 (9.0)
Mixed 15 (4.5) 24 (7.2)
FIGO stage by MRI finding
1A 216 (64.9) 162 (48.6)
1B 104 (31.2) 105 (31.5)
I 13 (3.9) 21 (6.3)
A 0 (0.0) 14 (4.2)
ne 0 (0.0) 1(0.3)
Hnci 0 (0.0) 15 (4.5)
1nce 0 (0.0) 9(2.7)
IVA 0 (0.0) 0 (0.0)
VB 0 (0.0) 6(1.8)

Values are presented as number (%o).
MRI, magnetic resonance imaging.

LN involvement was found, and 6 patients presented paraaortic metastases, including 4
patients with pelvic involvement after first surgery.

3. Histological evaluation and postoperative re-classification

In the final anatomopathological analysis, 253 women (76.0%) had an endometrioid subtype
and 80 (24.0%) had a non-endometrioid subtype. Including the results of second surgery for
re-staging, the re-classification stratified 115 patients in low-risk (34.5%), 88 patients with
intermediate risk (26.4%), 85 patients with high-risk (25.5%) and 45 patients (13.5%) with
advanced disease (15 locally advanced disease [stage IIIA-IIIB], 24 LN metastases [IIIC] and 6
carcinomatosis [IVB] among whom 3 had LN metastases) (Table 1).

4. Concordance assessment of preoperative ESMO-ESGO-ESTRO classification
Cohen's kappa coefficient for the concordance between preoperative classification assessed
by endometrial biopsy and MRI with the re-classification established after histological
analysis of the surgical specimen was 0.49 (95% CI=0.41-0.57), with an overall agreement
0f'53.2%. The risk was underestimated and overestimated respectively in 36.6% (122/333)
and 10.2% (34/333) of the cases. Among the 156 misclassified women, the discordance was
attributed to MRI in 117 patients (75.0%), to the biopsy in 28 patients (17.9%), and in 11
patients (7.1%) both MRI and biopsy were responsible of the misclassification. MRI was
accountable for the inaccuracy in a significantly higher number of patients compared to

the biopsy (p<0.001). In the preoperative low-risk group, 67/155 women (43.2%) had an
underestimated risk. Among the preoperative intermediate risk group, 19/89 women (21.3%)
had an overestimated risk, while 31/89 women (34.8%) were underestimated. Finally, in the
preoperative high-risk group, 15/89 women (16.9%) had an overestimated risk and 24/89
women (27.0%) had an unexpected advanced EC (Table 2). These results are graphically
represented in Fig. 3.

Kappa coefficient for the concordance between preoperative biopsy and final histological
analysis was 0.73 (95% CI=0.65-0.80), with an overall agreement of 69.4% (Table 2).

https://doi.org/10.3802/jg0.2021.32.e48 6/12
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Table 2. Concordance of preoperative assessment with definitive histological analysis of surgical specimen

Preoperative assessment Final histological analysis Total
Risk of LN involvement (Overall agreement: 53.2%, weighted kappa: 0.49 [95% ClI 0.41-0.57])

Low risk Intermediate risk High risk Advanced disease
Low risk 88 (56.8) 42 (27.1) 19 (12.3) 6 (3.9) 155
Interm risk 19 (21.3) 39 (43.8) 16 (18.0) 15 (16.8) 89
High risk 8(9.0) 7(7.9) 50 (56.2) 24 (27.0) 89
Total 15 88 85 45 333
Endometrial biopsy (Overall agreement: 69.4%, weighted kappa: 0.73 [95% Cl 0.65-0.80])

Type 1grade 1 Type 1grade 2 Type 1grade 3 Type 2

Type 1grade 1 95 (63.3) 40 (26.7) 4(2.7) 11(7.3) 150
Type 1grade 2 15 (18.5) 53 (65.4) 8(9.9) 5 (6.2) 81
Type 1grade 3 0 3(8.8) 25 (73.5) 6 (17.7) 34
Type 2 3(4.4) 3(4.4) 4 (5.9) 58 (85.3) 68
Total 13 99 41 80 333
MRI finding (Overall agreement: 57.7%, weighted kappa: 0.26 [95% CI 0.18-0.34])

Stage IA Stage IB Stage Il >Stage Il
Stage IA 136 (63.0) 59 (24.1) 9 (4.2) 19 (8.8) 216
Stage IB 924 (23.1) 51(49.0) 7(6.7) 29 (21.2) 104
Stage Il 2 (15.4) 2 (15.4) 5 (38.5) 4 (30.8) 13
Total 162 105 21 45 333

LN, Lymph node; Cl, 95% confidence interval; MRI, magnetic resonance imaging.

60
56.2
50

40 A 43.8

£ 30
971 927.0
20 -
I8 ;.
10 + 12.3

l 79
04 3.9

T T T
Low risk Intermediate risk High risk
(n=155) (n=89) (n=89)

Preoperative classification of risk

Postoperative
classification of risk
B Low risk
Intermediate risk
High risk
Advanced

Fig. 3. Concordance between preoperative risk classification assessed by endometrial biopsy and magnetic

resonance imaging with the final histological analysis of the surgical specimen.

The concordance between MRI findings and final FIGO postoperative stage had a kappa
coefficient of 0.25 (95% CI=0.18-0.34], with an overall agreement of 57.7% (Table 2).

5. Accuracy analysis

The preoperative classification showed a sensitivity and a specificity to detect patients

with intermediate or high-risk of LN involvement or advanced disease of 69.3% and 76.5%,
respectively. Sensitivity and specificity of endometrial biopsy to identify high-risk disease—
endometrioid grade 3 and type 2 tumors—were 76.9 and 95.8%, respectively. To detect
exclusively type 2 EC, sensitivity and specificity were 72.5% and 96.0%. Among patients with
type 1 EC, sensitivity and specificity to detect grade 3 endometrioid subtype was 67.6% and
98.5%, respectively. This sensitivity increased from 58.3% when the biopsy was performed

https://ejgo.org https://doi.org/10.3802/jg0.2021.32.e48
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Table 3. Accuracy analyses of preoperative classification, endometrial biopsy and MRI

Characteristics Sensivity (%) Specificity (%) PPV (%) NPV (%) Efficiency (%) Total
Preoperative classifcation
>High-risk 56.9 (48.3-65.1) 92.6 (88.2-95.5) 83.1 (74.0-89.5) 77.0 (71.4-81.9) 78.7 (74.0-82.7) 333
>Intermediate risk 69.3 (62.9-75.0) 76.5 (68.0-83.3) 84.8 (78.8-89.4) 56.8 (48.9-64.3) 71.8 (66.7-76.3) 333
Biopsy
G3* 67.6 (51.5-80.4) 98.5 (95.8-99.5) 89.3 (72.8-96.3) 94.4 (90.5-96.8) 93.8 (90.1-96.2) 243
Type 2 72.5 (61.9-81.1) 96.0 (92.9-97.8) 85.3 (75.0-91.8) 91.7 (87.8-94.5) 90.4 (86.7-93.1) 333
G3 and type 2 76.9 (68.6-83.5) 95.8 (92.1-97.8) 91.2 (84.1-95.3) 87.9 (83.0-91.5) 88.9 (85.1-91.8) 333
Internal biopsy
G3* 792.0 (52.4-85.7) 98.2 (93.7-99.5) 90.0 (69.9-97.2) 94.0 (88.2-97.1) 93.4 (88.0-96.5) 137
Type 2 76.0 (62.6-85.7) 94.5 (89.5-97.2) 89.6 (69.3-90.3) 91.9 (86.5-95.3) 89.7 (84.7-93.3) 195
G3 and type 2 77.2 (66.8-85.1) 94.8 (89.2-97.6) 91.0 (81.8-95.8) 85.9 (78.9-90.9) 87.7 (82.3-91.6) 195
External biopsy
G3" 58.3 (32.0-80.7) 98.9 (94.2-99.8) 87.5 (52.9-97.8) 94.9 (88.6-97.8) 94.3 (88.2-97.4) 106
Type 2 66.7 (48.8-80.8) 98.1(93.5-99.5) 90.9 (72.2-97.5) 91.4 (84.9-95.3) 91.3 (85.4-95.0) 138
G3 and type 2 76.2 (61.5-86.5) 96.9 (91.2-98.9) 91.4 (77.6-97.0) 90.3 (83.0-97.0) 90.6 (84.5-94.4) 138
MRI
>IB stage FIGO 53.2 (45.7-60.5) 84.0 (77.5-88.8) 77.8 (69.4-84.4) 63.0 (56.3-69.1) 68.2 (63.0-72.9) 333

Values are presented as 95% confidence interval.
FIGO, International Federation of Gynecology and Obstetrics; G3, endometrioid grade 3 adenocarcinoma; MRI, magnetic resonance imaging; NPV, negative

predictive value; PPV, positive predictive value.

*Accuracy of grade 3 endometrioid subtype was evaluated in patients with an endometrioid subtype in preoperative biopsy and in final histological evaluation.

https://ejgo.org

externally to 72.0% when it was performed internally. Sensitivity and specificity of MRI to
diagnose >IB stage disease were 53.2% and 84.0%, respectively (Table 3).

DISCUSSION

The combined assessment of MRI and histological biopsy classifies women with early-stage
EC into three preoperative risk groups of LN involvement [3]. This risk classification allows
to guide the surgical strategy of nodal staging [2]. LN status is a key variable to indicate
adjuvant therapy [14-16]. Due to the frequent comorbidities of EC patients [10,11], it is
essential to correctly assess preoperatively the degree of risk of LN involvement to avoid
unnecessary staging procedures or additional morbidity of second surgeries for re-staging
[9,17]. However, to our knowledge, there is no data available in the literature evaluating

the concordance between the preoperative risk classification with that determined on
histological analysis of the surgical specimen, using a statistical tool designed for this issue
(Cohen's kappa coefficient) [5-8].

In our study, Cohen's kappa coefficient for the concordance of the preoperative classification
was 0.49 with an overall agreement of 53%. According to McHugh's criteria, these results
are considered as a ‘weak’ concordance [13]. The degree of risk was underestimated in 37%
of cases and overestimated for 10% of the patients. These results are in line with previous
reports such as the study performed by Body et al. [5] who described, in a smaller cohort, an
underestimation of the preoperative risk in more than 30% of cases and an overestimation
in 8% of patients. Similar rates are reported by Groff et al. [6] in a cohort of 169 women, but
only 53% of women had a complete preoperative assessment with biopsy and MRI.

Regarding the accuracy analysis of preoperative classification, sensitivity and specificity to

identify disease with intermediate risk or higher in our study were 69% and 77%, respectively,
which is concordant with the two previous studies assessing this issue [5,6]. Groff et al. [6]
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found a sensitivity and specificity of the classification to detect intermediate or high-risk
disease of 60% and 77%, respectively. Body et al. [5] reported slightly higher values with a
sensitivity and a specificity of 70% and 82%, respectively, to detect intermediate or high-risk
patients. As well, in this last study, the sensitivity and specificity to detect specifically high-
risk disease were of 48% and 94% [5], which is in line with our findings (57% and 93%).

Multiple studies have compared the correlation between the histological grade and type of
the preoperative biopsy with the final histology in the surgical specimen [5-7,18,19]. Our
series reported a ‘moderate’ concordance of the histological biopsy—grade and type—with a
kappa coefficient of 0.73 and an overall agreement of 69% [13]. A similar value (kappa=0.69)
was reported by Huang et al. [19] in a study of 360 women. In contrast, in a recent meta-
analysis, Visser et al. [18] found a ‘weak’ concordance for the histological grade (kappa=0.45),
with an overall agreement of 67%. However, the overall agreement for type 1 and type 2

EC were 95% and 81%, respectively [18]. Regarding high grade disease, the sensitivity and
specificity to detect type 2 EC in our study were 73% and 96%. Our findings are slightly
better than Body et al. [5] study who reported a sensitivity and specificity to detect non-
endometrioid EC of 64% and 95%. Furthermore, the sensitivity to detect grade 3 disease was
higher in our series (68% vs. 30%) [5]. This sensitivity decreased when the biopsies were
performed and analyzed in an external center for referred patients, which highlights the
importance of a systematic review of external biopsies by specialized pathologists.

In the present series, the concordance of MRI for assessing myometrial invasion was
‘minimal’ with a kappa of 0.26 and an overall agreement of 58%. Zamani et al. [20] described
a ‘moderate’ concordance with a kappa of 0.72 in a small cohort of 54 women. Regarding

the accuracy of MRI to detect 2IB stage disease in our series, the sensitivity was 53% and
specificity was 84%. Data available in the literature regarding this issue are controversial.
Previous series report a sensitivity ranging from 33% to 82% and a specificity varying from
35% to 100% [5-7,20,21].

LN status is crucial to tailor adjuvant treatment [2,14-16]. However, the role of systematic
lymphadenectomy is still questioned [22,23] as no survival benefit has been demonstrated
and it is associated to high morbidity [17,24,25]. According to the recent European consensus
conference, LN dissection is not recommended for patients with low-risk EC, it can be
considered in intermediate risk and it should be recommended for high-risk disease [2]. For
this reason, women who were inadequately classified as preoperative low-risk and did not
have LN assessment should theoretically undergo a second surgery to complete LN staging
[2,14,16,26]. In our study, the degree of risk was underestimated in 37% of patients and re-
staging would have been indicated in almost 30% of these patients, but it was only performed
in one third of them. Our results are in keeping with a multicentric study which showed a
suboptimal surgical staging in 35% of the patients [7,9]. The decision to perform or not
re-staging surgeries has to consider the potential benefit of this re-intervention—as it can
modify the adjuvant treatment—[2,14-16] and the increased surgical morbidity [9,17].

For patients with preoperative low-risk disease finally re-classified in intermediate risk
group—42 women in our study—an adequate LN staging would have potentially reduced the
rate of unnecessary adjuvant pelvic radiotherapy recommended in case of positive LVSI [2,26]
and its associated toxicity [27]. In order to avoid second surgeries, an option would be to
broaden the practice of SLN procedure in case of preoperative low-risk disease [28,29]. With
such an approach, in case of postoperative re-classification to intermediate risk, a re-staging
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surgery for LN assessment could be avoided. Moreover, SLN procedure has already been
validated in patients with low and intermediate risk EC in multiple studies [28,29].

The same issue should be discussed for preoperative high-risk disease. Due to the
overestimation of risk in our series (10%), SLN could also be offered to patients with
preoperative high-risk disease to decrease the morbidity of an extended LN dissection. A
recent meta-analysis assessing the role of SLN strategy in patients with high-risk EC has
reported promising results with high detection rate and a sensitivity and specificity of almost
90% and 96%, respectively [30].

Other preoperative stratification systems to assess the risk of EC have been proposed by
several authors, but most of these models also include histological and MRI findings such as
tumor size [31,32]. Another exciting perspective described by The Cancer Genome Atlas is
the molecular classification. ProMisE trial proposes a molecular classification to determine
four profile subtypes of EC [33]. Stello et al. [34] described the importance of these molecular
factors that will probably be in the future of paramount importance to guide the therapeutic
surgical strategy. This molecular classification may be used to establish an individualized
management not considering LN status, hence, avoiding over- or under-treatment of EC
patients [34].

To the best of our knowledge, we report the largest series evaluating the concordance
between the preoperative ESMO-ESGO-ESTRO risk classification assessed by endometrial
biopsy and MRI findings with this classification based on histology of the surgical specimen.
The main strength of our study was a large and homogeneous cohort of patients who had a
complete preoperative assessment. Moreover, it was a bicentric study including two expert
centers. There was a systematic histological review of rare endometrial subtypes and the
accuracy of the preoperative endometrial biopsy was assessed separately for internal and
external biopsies. A limitation of our work is its retrospective nature with the inherent
selection bias. Moreover, differences of concordance between the biopsies performed

by hysteroscopy or Cornier Pipelle were not evaluated. Nevertheless, this issue has been
previously assessed without significant differences between the 2 techniques [5,18,19].
Another flaw of our study is that most patients with preoperative low-risk did not have
surgical LN assessment and were thereby considered as node negative, which may have
introduced bias by increasing the concordance of the classification.

In conclusion, the preoperative combined assessment of histological biopsy and MRI has a
weak concordance with final risk profile determined on the basis of the histological exam.
Approximately one third of patients have an underestimated risk and an incomplete LN
staging. MRI assessment is accountable for the misclassification of a significantly higher
proportion of patients compared with endometrial biopsy. These results support the
principle to apply SLN procedure for patients with preoperative low-risk disease with the aim
to decrease the indication of either nodal surgical re-staging or adjuvant pelvic radiation and
their associated morbidity.
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