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Abstract

Introduction: Deep myometrial invasion (250%) is a prognostic factor for lymph node
metastases and decreased survival in endometrial cancer. There is no consensus re-
garding which pre/intraoperative diagnostic method should be preferred. Our aim
was to explore the pattern of diagnostic methods for myometrial invasion assessment
in Sweden and to evaluate differences among magnetic resonance imaging (MRI),
transvaginal sonography, frozen section, and gross examination in clinical practice.
Material and methods: This is a nationwide historical cohort study; women with endo-
metrial cancer with data on assessment of myometrial invasion and FIGO stage I-1ll reg-
istered in the Swedish Quality Registry for Gynecologic Cancer (SQRGC) between 2017
and 2019 were eligible. Data on age, histology, FIGO stage, method, and results of myo-
metrial invasion assessment, pathology results, and hospital level were collected from the
SQRGC. The final assessment by the pathologist was considered the reference standard.
Results: In the study population of 1401 women, 32% (n = 448) had myometrial inva-
sion of 50% of more. The methods reported for myometrial invasion assessment were
transvaginal sonography in 59%, MRI in 28%, gross examination in 8% and frozen
section in 5% of cases. Only minor differences were found for age and FIGO stage
when comparing methods applied for myometrial invasion assessment. The sensitiv-
ity, specificity, and accuracy to find myometrial invasion of 50% or more with trans-
vaginal sonography were 65.6%, 80.3%, and 75.8%, for MRI they were 76.9%, 71.9%,
and 73.8%, for gross examination they were 71.9%, 93.6%, and 87.3%, and for frozen
section they were 90.0%, 92.7%, and 92.0%, respectively.

Abbreviations: EC, endometrial cancer; FIGO, International Federation of Gynecology and Obstetrics; MI, myometrial invasion; MRI, magnetic resonance imaging; SQRGC, Swedish
Quality Registry for Gynecologic Cancer; TVS, transvaginal sonography.
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1 | INTRODUCTION

Endometrial cancer (EC) is the most common gynecological malig-
nancy in the Nordic countries with about 1400 cases diagnosed
every year in Sweden. Most women are diagnosed at an early stage
of the disease, resulting in a 5-year overall survival of 84%.> The
treatment approach and prognosis differ because of stage, histo-
pathological features, and patient characteristics.

The standard treatment for early-stage disease is hysterectomy
and bilateral salpingo-oophorectomy with or without lymphadenec-
tomy.? Surgical stage is an important prognostic factor and infor-
mation about lymph node metastases is necessary to accurately
determine the stage and decide on postoperative therapy.® The
prognosis is worse for women with presence of deep (250%) myome-
trial invasion (Ml), lymphovascular invasion, cervical stromal invasion,
FIGO (the International Federation of Gynecology and Obstetrics)
grade 3 (poorly differentiated) tumor or non-endometrioid histol-
ogy. These women also have a higher risk for lymph node metas-
tases.>® For women with endometrioid grade 1 or grade 2 tumors
where deep Ml is absent the probability of metastases in the pel-
vic lymph nodes is low and lymphadenectomy is considered un-
necessary, avoiding complications such as lymphedema/lymph cyst
formation.”® Preoperative triaging is therefore important to select
high-risk women for lymphadenectomy and avoid overtreatment of
others. However, for women with grade 3 endometrioid histology
or non-endometrioid tumors, lymphadenectomy is always recom-
mended and Ml assessment is not mandatory.

Both transvaginal sonography (TVS) and magnetic resonance im-
aging (MRI) can be used for the evaluation of Ml, and in experienced
hands, TVS is comparable to MRI.>*° However, not all hospitals/cen-
ters have access to ultrasound experts, and in clinical practice general
gynecologists also perform preoperative ultrasound assessments.

Assessment of Ml intraoperatively is another option. Many stud-
ies have concluded that frozen section is useful because of its high
accuracy in diagnosing both histological grade and deep MI.*? Gross
examination of the hysterectomy specimen during operation is an-
other option, and is probably the most easily applied method for the
evaluation of MI. Studies on gross examination have found compa-

rable results with the final histological evaluation.”® In comparison,

nal sonography and MRI.

Conclusions: In Sweden, the assessment of deep myometrial invasion is most often
performed with transvaginal sonography, but the sensitivity is lower than for the

other diagnostic methods. In clinical practice, the accuracy is moderate for transvagi-

deep myometrial invasion, endometrial cancer, frozen section, gross examination, MRI,

Key message

The assessment of deep myometrial invasion in endome-
trial cancer is most commonly performed with transvaginal
sonography (TVS) in Sweden. However, the accuracy for
predicting deep myometrial invasion is moderate for TVS
and MRI and the sensitivity for TVS is lower than for MRI.

intraoperative examination of frozen sections has a better diagnostic
performance than intraoperative gross evaluation.** However, both
of these methods are challenging for surgery planning as it is not
known before surgery if lymphadenectomy is to be performed or not.

In 2017, assessment of M| was included in the Swedish National
Guidelines for Endometrial Cancer.'® It was recommended as part
of the preoperative risk evaluation to decide whether to perform
lymphadenectomy or not. There is no national consensus regarding
which method should be used for Ml assessment, and the hospitals
may have different approaches.

The aim of this study was to explore the pattern of different di-
agnostic methods for assessing Ml in EC using data from the Swedish
Quality Registry for Gynecologic Cancer (SQRGC) and to evaluate
the sensitivity, specificity, positive and negative predictive values,
and accuracy of the methods. This is the first study to evaluate im-

aging of Ml in an unselected national cohort.

2 | MATERIAL AND METHODS

This is a population-based historical cohort study with nationwide
data from the SQRGC.

2.1 | The Swedish Quality Registry for
Gynecologic Cancer

All residents of Sweden are allocated a personal identification num-

ber, which facilitates the operation of official registries and research.
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Reporting to the Swedish Cancer Registry, which was founded in
1958, is mandatory for both clinicians and pathologists. The regis-
try has over 96% coverage of all malignant tumors compared with
the Swedish Hospital Discharge register, and in 99% of cases the
morphology is verified.*® However, clinical data including treatment
and follow up are not registered. Hence, the SQRGC was established
in 2008. Reporting to the SQRGC is performed prospectively by all
hospitals and clinics in Sweden. The registration is web-based and
includes information on patient and tumor characteristics, details
of treatments and outcome, as well as clinical follow-up data for
5 years. The SQRGC continuously receives data on date of death
from the Population Registry.)” The registration for uterine malig-
nancies in the SQRGC started in 2010. Details of the SQRGC have
been described previously.*®

Considering the number of patients reported with uterine malignan-
cies, the SQRGC shows high coverage (96%) compared with the Swedish
Cancer Registry.’® The validity of the recorded data in the SQRGC for
uterine malignancies has previously been assessed in a study where 268
patients were randomly selected and the agreement between the re-
view of the patient records and the registered data was between 72%
and 98% for 12 core variables, with the largest differences for dates.'®

Data on the preoperative assessment of MI have been included
inthe SQRGC since 2017. It was only possible to register one method
for this assessment. Deep Ml was classified as 250% tumor infiltra-
tion of the thickness of the myometrium. The result of the uterine
histopathology assessment of the hysterectomy specimen was re-

corded by the clinician.

2.2 | Study population

Women with EC in the SQRGC with a registration date between
January 2017 and December 2019 and with data on preoperative or
intraoperative Ml assessments were eligible for the study. Exclusion
criteria were FIGO Stage |V disease, sarcoma, missing information on
morphology, and missing information on the postoperative patho-
logical assessment or the preoperative method for Ml assessment
(Figure 1). The following data were collected from the SQRGC: age,
histology, FIGO stage (determined after histopathological examina-
tion), method and result of preoperative or intraoperative Ml as-
sessment, pathology results, and location of assessment (university

hospital/non-university hospital).

2.3 | The Swedish National Guidelines and setting

In 2017, assessment of M| was included as a mandatory part of the
workup in the Swedish National Guidelines for Endometrial Cancer. It
isrecommended as a part of the risk evaluation to decide whether to
perform lymphadenectomy. There is no national consensus regard-
ing which method should be used. The guidelines recommend the
use of contrast-enhanced MRI with or without diffusion-weighted
imaging. It is further recommended that TVS for assessment of Ml
is performed by a gynecologist with “second-opinion” competence,
that is, an education approved by the Swedish Society of Obstetrics

and Gynecology.15

All women with uterine malignancies in the register (SQRGC)

with a pre/intraoperative MI assessment 2851

Final study population
n= 1401

» FIGO stage IV or missing stage n=162

» Missing morphology or sarcoma n=70

, Registration of postoperative pathological assessment of MI
missing n=768

* Registration of method for preoperative assessment missing n=74

» Year of diagnosis before 2017 n= 709

FIGURE 1 Flow chart showing the selection of the final study population. Several exclusion criteria can be fulfilled in one patient.
Abbreviations: MI, myometrial invasion; SQRGC, Swedish Quality Registry for Gynecologic Cancer.
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During the study period most EC surgeries requiring lymph-
adenectomies were performed in specialized referral centers in
Sweden. Other surgeries were performed in all gynecological cen-
ters in Sweden and the histopathological evaluation took place at
the operating hospital.

2.4 | Statistical analyses

The result of the pathological assessment of paraffin-embedded
uterine samples was considered the reference standard for the
statistical analyses. The results of TVS, MRI, gross examination,
and frozen section regarding M| were compared with the refer-
ence standard and the sensitivity, specificity, positive predictive
value, negative predictive value, area under the receiver operat-
ing characteristics curve and accuracy were determined for all tu-
mors and for low-risk (endometrioid grade 1-2) tumors separately.
The prevalence of deep MI was estimated in the whole cohort
(n = 9851) of FIGO Stage I-1ll endometrial carcinomas. Of those,
3262 (33.1%) had deep MI, and the corresponding figure for en-
dometrioid grade 1-2 was 29.6%. Those prevalences were used
in estimating the positive and negative predicted values, based
on Bayes’ theorem. The STATA Statistical Software release 16
(StataCorp) was used.

2.5 | Ethical approval

This project is covered by the general ethical approval of the en-
dometrial registry of the SQRGC (Regional Ethics Committee in
Gothenburg D.nr.814-15, November 20, 2015).

3 | RESULTS

The final study population included 1401 women (Figure 1).

Table 1 illustrates the final study cohort of which 91% had en-
dometrioid adenocarcinoma and 83% were in FIGO Stage I. The
method reported for the evaluation of Ml was TVS in 59% of cases,
MRI in 28%, gross examination in 8%, and frozen section in 5%. The
prevalence of deep MI was 32% in the study population, based on
the final histopathology (Table 1).

Examination with TVS was more common in women with en-
dometrioid tumors (771/1270, 61%) than in women with non-
endometrioid tumors (22/131, 46%) (p < 0.001) (Table 2). Gross
examination was reported in 17% (22/131) of the non-endometrioid
cases compared with 6% (80/1270) of the endometrioid cases
(p < 0.001). Non-university hospitals more often reported use of
frozen sections (57/477, 12%) than university hospitals (18/904,
2%) (p < 0.001). Only minor differences were found for age or FIGO
stage when comparing the methods for Ml assessment.

In Table 3 the results of the different methods for assessing
Ml are shown. In the total study population, deep Ml was wrongly

TABLE 1 Clinical and pathological characteristics of the study
population

Study population

(n=1401)n
Age (years), median (interquartile range) 70 (62-77)
Year of diagnosis
2017 654 (46.7%)
2018 486 (34.7%)
2019 261 (18.6%)
Endometrioid adenocarcinoma 1270 (90.7%)

717 (56.5%)
398 (31.3%)

Endometrioid grade 1

Endometrioid grade 2

Endometrioid grade 3 113 (8.9%)
Endometrioid not graded 42 (3.3%)
Non-endometrioid carcinoma 131 (9.4%)
Serous adenocarcinoma 69 (4.9%)
Clear-cell carcinoma 35(2.5%)
Carcinosarcoma 27 (1.9%)
FIGO Stage®
1A 870 (62,1%)
IB 296 (21.1%)
Il 95 (6.8%)

(
1 140 (10.0%)

Myometrial invasion®

<50% 953 (68.0%)

>50% 448 (32.0%)
Method for myometrial invasion assessment

TVS 831 (59.3%)

MRI 385 (27.5%)

Gross examination 110 (7.9%)

Frozen section 75 (5.4%)
Type of hospital

University hospital 904 (64.5%)

Non-university hospital 477 (34.1%)

Unknown 20 (1.4%)

Abbreviations: MI, myometrial invasion; MRI, magnetic resonance
imaging; TVS, transvaginal sonography.

“Determined by final histopathology.

assessed in 322 patients (22.9%). The sensitivity was highest for
frozen section (90.0%) and lowest for TVS (65.6%). The intraoper-
ative methods (gross examination and frozen section) had higher
specificity and accuracy than the preoperative methods (MRI and
TVS). Frozen section was the method closest to the final pathol-
ogy report, with 90.0% sensitivity, 92.7% specificity and 92.0%
accuracy. For transvaginal ultrasound the sensitivity and specific-
ity for detecting deep Ml were 65.6% and 80.3% and for MRI they
were 76.9% and 71.9%, respectively, whereas for gross examina-
tion it was 71.9% and 93.6%. Since the results of Ml assessment
are more important for low-risk tumors (endometrioid grade 1-2)
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TABLE 2 Patients’ characteristics by method for assessing myometrial invasion (final histopathology as reference)

Age (years), median
(interquartile range)

Morphology

Endometrioid

Endometrioid grade 1
Endometrioid grade 2
Endometrioid grade 3

Not graded

Non-endometrioid

FIGO Stage®
1A
1B
1l
1]
Type of hospital

University hospital

Non-university hospital

Unknown

TVS MRI
n=831 n =385
59.3% 27.5%
71(63-77) 69 (60-76)
771 (92.8%) 344 (89.4%)

449 (58.2%)

179 (52.0%)

n=110
7.9%

70 (62-75)

88 (80.0%)
49 (55.7%)

234 (30.4%) 123 (35.8%) 21 (23.9%)
65 (8.4%) 30 (8.7%) 12 (13.6%)
23 (3.0%) 12 (3.5%) 6 (6.8%)

60 (7.2%) 41 (10.7%) 22 (20.0%)
526 (63.3%) 221 (57.4%) 73 (66.4%)
174 (20.9%) 86 (22.3%) 19 (17.3%)
56 (6.7%) 30(7.8%) 4 (3.6%)

75 (9.0%) 48 (12.5%) 14 (12.7%)
580 (69.8%) 259 (67.3%) 47 (42.7%)
244 (29.4%) 115 (29.9%) 61 (55.5%)
7 (0.8%) 11 (2.9%) 2(1.8%)

FS
n=75
5.4%

69 (59-76)

57 (89.3%)
40 (59.7%)
20 (29.9%)
6 (9.0%)
1(1.5%)
8(10.7%)

50(66.7%)
17 (22.7%)
5(6.7%)
3(4.0%)

18 (24.0%)
57 (76.0%)
0(0.0%)

Abbreviations: FS, frozen section; GE, gross examination; MRI, magnetic resonance imaging; TVS, transvaginal sonography.

2Determined by final histopathology.

Total
n=1,401
100%

70 (62-77)

1270 (90.2%)
717 (56.5%)
398 (31.3%)
113 (8.9%)
42 (3.3%)
131 (9.4%)

870 (62.1%)
296 (21.1%)
95 (6.8%)

140 (10.0%)

904 (64.5%)
477 (34.1%)
20 (2.1%)

TABLE 3 Sensitivity, specificity, positive predictive value, negative predictive value, ROC-AUC, and accuracy of the methods used for

assessing deep myometrial invasion compared with the final paraffin-embedded pathology evaluation

Method (n)
TVS (831)

Low risk (683)
MRI (385)

Low risk (302)
GE (110)

Low risk (70)
FS (75)

Low risk (60)

Sensitivity %
(95% ClI)

65.6 (59.4-71.4)
62.3 (54.8-69.3)
76.9 (69.1-83.6)
74.5 (64.7-82.8)
71.9 (53.3-86.3)
68.8 (41.3-89.0)
90.0 (68.3-98.8)
92.3 (64.0-99.8)

Specificity %
(95% CI)

80.3 (76.8-83.4)
81.2(77.5-84.5)
71.9 (65.8-77.5)
74.0 (67.4-79.9)
93.6 (85.7-97.9)
94.4 (84.6-98.8)
92.7 (82.4-98.0)
93.6(82.5-98.7)

PPV % (95% CI)*
62.2(57.7-66.5)
83.9 (62.3-94.3)
57.5(52.1-62.8)
58.2 (58.2-52.9)
84.7 (69.8-93.0)
83.9 (62.3-94.3)
86.0(70.2-94.1)
85.9 (66.8-94.8)

NPV % (95% CI)?
82.5(79.8-84.9)
87.8(77.6-93.7)
86.3(82.2-89.6)
83.7 (80.9-86.19)
87.1(79.4-92.1)
87.8(77.6-93.7)
94.9 (83.4-98.6)
96.7 (81.5-99.5)

ROC-AUC
(95% ClI)

0.73(0.70-0.76)
0.82(0.69-0.94)
0.74 (0.70-0.79)
0.72(0.68-0.71)
0.83(0.74-0.91)
0.82 (0.69-0.94)
0.91 (0.84-0.99)
0.93(0.85-1)

Accuracy % (95%
Cl)

75.8(72.8-78.1)
76.1(72.8-79.2)
73.8(69.1-78.1)
74.1 (68.8-79.0)
87.3(79.6-92.9)
88.6(78.7-94.9)
92.0(83.4-97.0)
93.3(83.8-98.2)

Abbreviations: FS, frozen section; GE, gross examination; MRI, magnetic resonance imaging; NPV, negative predictive value; PPV, positive predictive
value; ROC-AUC, receiver operating characteristics area under the curve; TVS, transvaginal ultrasound.

Low risk: Endometrioid histology grade 1 and 2.

2Values and confidence intervals are based on likelihood ratios and a prevalence of 33.1% for deep myometrial invasion in the whole cohort of
endometrial carcinomas FIGO Stages I-lll in the register.

and decisive for lymphadenectomy, we performed separate analy-

ses for this subgroup and the sensitivity was slightly lower for TVS 4 |
(62.3%) and MRI (74.5%) and the specificity was slightly better in

all methods.

In Table 4 the sensitivity and specificity were calculated for TVS

and MRI divided by year of diagnosis and no obvious variations were

noted.

DISCUSSION

In this nationwide registry-based cohort study of the clinical as-

frozen section.

sessment of deep Ml in EC, TVS was the most common method

reported, followed by MRI, intraoperative gross examination, and
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TABLE 4 The sensitivity, specificity, and ROC-AUC of transvaginal ultrasound and magnetic resonance imaging compared with the final

histopathology by year of diagnosis

TVS MRI
Sensitivity Specificity % ROC-AUC Sensitivity % Specificity % ROC-AUC

Year of diagnosis n % (95% Cl) (95% Cl) (95% ClI) n (95% ClI) (95% Cl) (95% Cl)

2017 415  68.0(59.1- 81.0 0.75(0.70-0.79) 147  77.4(63.8- 73.4(63.3- 0.75(0.68-0.83)
76.1) (76.0-85.4) 87.7) 82.0)

2018 290  63.9(52.6- 77.3 0.71(0.65-0.77) 148  78.0(65.3- 71.9 (61.4- 0.75 (0.68-0.82)
74.1) (71.0-82.8) 87.7) 80.9)

2019 126  62.2(46.5- 85.2 0.74 (0.66-0.82) 90 74.2 (55.4- 69.5(56.1- 0.72 (0.62-0.82)
76.2) (75.6-92.1) 88.1) 80.8)

Abbreviations: MRI, magnetic resonance imaging; ROC-AUC, receiver operating characteristics area under the curve; TVS, transvaginal ultrasound.

The highest sensitivity (90%) to find Ml 250% was found for fro-
zen section whereas the sensitivity was lower for gross examination
(72%). For the preoperative methods, the sensitivity of MRI (77%)
was found to be higher than that of TVS (66%). Positive predictive
values were lower than 63% for both TVS and MRI, perhaps showing
that neither of the methods is optimum for diagnosing deep MI.

The most commonly used method for MI assessment in the
study was TVS. We found a lower sensitivity for ultrasound assess-
ment than reported in previous studies.!® In a systematic review,
the pooled sensitivity and specificity of TVS were found to be 82%
and 81%, respectively, compared with 65% and 81% in the current
study.’? It should be kept in mind when comparing the results with
those of other studies, however, that the retrospective design of the
current study may result in lower validity. However, the discrepancy
between the sensitivity of the MRI assessment compared with ul-
trasound was greater than expected,® although with overlapping
confidence intervals. In our opinion, the sensitivity might be more
important when estimating Ml because with higher sensitivity more
patients with deep MI are identified, staged, and treated accord-
ingly. However, with the higher rate of false positives that MRI had
in this study, along with the lowest specificity, more patients will be
unnecessarily staged with lymphadenectomies, resulting in an un-
necessarily high rate of complications. In this study, gross examina-
tion and TVS had a high false-negative rate, so were missing patients
that truly had deep MI, possibly resulting in second operations for
these patients for staging with lymphadenectomies.

In most previous studies on TVS in EC, the examiners have been
ultrasound experts and according to the european society for medi-
cal oncology-european society of gynecological oncology-european
society for radiotherapy and oncology consensus it is recommended
that the MI evaluation is performed by an ultrasound expert or
using MRI or intraoperative methods.? However, not all centers in
Sweden have access to an ultrasound expert and sometimes these
examinations are performed by less experienced examiners. To our
knowledge, there is only one study published that compares the Ml
assessment of both general gynecologists and ultrasound experts,
which included 53 cases, and found no difference in their assess-
ment.?° This contradicts the possible reason for the lower sensitiv-
ity of TVS in this study being less experienced examiners. However,

in another previous study by Green et al, accuracy was correlated
to the number of cases the examiner assessed annuaIIy.21 MRI as-
sessment of Ml in previous studies was often performed by senior
radiologists, but in our study, we do not have information on the
examiners.

Previously, objective measurement techniques have been intro-
duced, such as use of the tumor/uterine anteroposterior diameter
ratio?? or measuring the tumor-free margin.23 However, compared
with the subjective assessment of an ultrasound expert these meth-
ods have not been found to be more accurate.?* In the current study
it is not known which method was applied during the ultrasound
assessment. The objective measures are possibly more suitable
for inexperienced sonographers in the assessment of Ml and could
thereby increase the sensitivity of the method; however, this has to
our knowledge not been studied.

Overall, the results for the perioperative methods are compara-
ble with earlier studies. The strength of gross examination lies in its
simplicity, low cost, and immediate results. The quality of the method
is influenced by the surgeon implementing it and his/her experience.
In this study no information on the surgeon's experience was avail-
able and the range of sensitivity and specificity could differ between
individuals. In spite of this, the accuracy of this method in the study
was 87% compared with 87% in a previous prospective Swedish
study.?® The same accuracy (87%) was found in a meta-analysis by
Mavromatis et al.'®
The assessment of M| with frozen section has previously been

1226 3nd this is con-

found to be a reliable method with high accuracy,
firmed by the current study, which showed 92% accuracy in clinical
practice. However, this method was applied in only 5% of cases.
The intraoperative methods have the disadvantage that their
results are not known until during surgery and are dependent on a
pathologist being available on-site, which is not possible in all clinics.
Previous studies have suggested a combined approach for assess-
ing deep MI with both preoperativeand intraoperative methods to
increase the sensitivity, and this could be considered in cases with a dif-
ficult assessment before surgery. Akbayr et al found that a combination
of TVS and intraoperative gross examination enhances the sensitivity

|28

and negative predictive value,?” and Kisu et al?® suggest combining MRI

and frozen section in selected cases based on the different diagnostic
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characteristics of the two methods, where MRI has a high negative pre-
dictive value.

This is the first nationwide, population-based study on the as-
sessment of Ml in EC. The strength of this study is its size, with
1400 women with EC included from all parts of Sweden. Data are
extracted from the validated'® SQRGC providing information on as-
sessment of Ml in clinical practice. The data are recorded prospec-
tively at time of treatment, minimizing the risk of bias.

As in all large register studies, some limitations must be ad-
dressed. In the SQRGC, only one method for the assessment of Ml
could be registered and it is unknown which method was chosen if
more than one was applied; it is also not known whether the use
of additional methods has influenced the assessment. Additionally,
the reason for choosing each method was not known. There were
some differences in choice of method by morphology where vagi-
nal ultrasound was applied more often in endometrioid than in non-
endometrioid tumors. Furthermore, the experience of the physician
responsible for the evaluation of Ml was not stated, and nor were the
skills of the MRI radiologists. TVS was a much larger group, which
made the comparison between groups unbalanced. In addition, as-
sessment of MI was included in the national guidelines in 2017 and
a learning curve was to be expected in TVS and possibly also in MRI.
However, when divided by years, no major difference was found in
the sensitivity in the years after implementation. Accordingly, these
results should be interpreted in the context of a clinical real-life sce-
nario and should not be compared with the results from controlled,
prospective imaging studies where the examinations have been as-
sessed by experts.

The results of this study could lead to improvements of the im-
plementation of deep Ml assessment in Sweden. It is possible that in
some centers a renewal of equipment is needed, or additional educa-
tion on imaging. Further, the number of cases needed per year to ob-
tain higher sensitivity should be addressed in regard to each center.

As the present study demonstrates rather poor positive predic-
tive values of detecting deep Ml for both TVS and MRI, the results
strengthen the growing implementation of sentinel node biopsy for
all ECs instead of relying on these diagnostic methods. Deep Ml not
only increases the risk of lymph node metastases® but it is believed
to be an independent prognostic factor® and is predictive for recur-
rence.* In addition, the sentinel node procedure is still not in com-
mon practice in many parts of the world. In a recent survey study,?’
around 50% of physicians from 69 different countries (the majority
from Europe and the USA) had adopted the sentinel node concept,
and worldwide the frequency is probably lower and accordingly
there is still a need for tools for selecting high-risk patients in centers

that do not perform the sentinel node procedure.?’

5 | CONCLUSION

In Sweden the assessment of deep Ml in EC is usually performed
with TVS. The sensitivity of TVS was lower in clinical practice than
that of MRI. This means that more women with high-risk tumors are

falsely classified as low-risk and have possibly not been primarily
operated adequately with lymphadenectomy as recommended. This
could lead to under-staging and may possibly worsen the prognosis
for women who should have received adjuvant treatment. However,
it should be kept in mind that some high-risk tumors are correctly di-
agnosed with a pathology analysis of a preoperative endometrial bi-
opsy without the estimation of MI. Neither TVS nor MRI was optimal
for estimating deep Ml as both had relatively low positive predictive
values and the accuracy for predicting deep MI was moderate for
both methods. It is therefore important to examine which method
for the assessment of deep Ml is most applicable in each center with
regard to the examiners’ competence, and to improve reporting and
quality controls if the sentinel node concept is not adopted for all

patients.
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