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Abstract

Purpose: To compare the diagnostic performance of biparametric magnetic resonance imaging
(bpMRI) versus multiparametric MRI (mpMRI) for the staging of well-differentiated endometrioid
endometrial cancer (EC) in potential candidates for fertility-sparing management.

Methods: This multi-center retrospective study included 48 potential candidates for fertility-
sparing management (age <46 years, grade 1 endometroid EC) but who did not wish to
undergo fertility-sparing management and thus underwent definitive surgery. Two readers (R1,
R2) independently reviewed bpMRI (T1, T2, and diffusion-weighted imaging) and mpMRI
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(bpMRI and dynamic contrast enhanced imaging, DCE) during two separate sessions which were
one month apart for the presence of myometrial invasion (MI), cervical stromal involvement
(CSI), malignant adnexal disease (mAD), and pelvic lymphadenopathy (pLNM). Each reader also
recorded maximum tumor diameter, tumor volume, and tumor-to-uterine volume ratio (TVR) on
T2-weighted imaging. The diagnostic performance of bpMRI and mpMRI was determined for
each reader with surgical pathology serving as a gold standard.

Results: The area under the receiver operating curve (AUC) for bpMRI versus mpMRI was
0.76/0.78 (R1/R2) versus 0.84/0.83 for Ml, 0.79/0.76 versus 0.99/0.80 for CSI, 0.84/0.84 versus
0.84/0.80 for mAD, and 0.82/0.82 for pLMN. The sensitivity and specificity of MRI for detecting
tumor spread beyond the endometrium was 71%/77% and 71%/65% for bpMRI (R1/R2) vs.
84%/90% and 71%/65% for mpMRI (R1/R2), respectively. The AUC of maximum tumor
diameter, tumor volume, and TVR for MI was 0.71/0.61, 0.73/0.75, and 0.75/0.77 for R1/R2,
respectively.

Conclusion: MRI had moderate diagnostic performance across potential candidates for fertility-
sparing treatment of EC. mpMRI outperformed bpMRI for detecting EC spreading beyond the
endometrium.

Keywords
Endometrial Cancer; fertility preservation; magnetic resonance imaging; patient selection

INTRODUCTION

Endometrial cancer (EC) is the most common gynecologic malignancy among women in
developed countries [1,2]. Although EC is primarily diagnosed among postmenopausal
women, up to ten percent of patients with EC are diagnosed during their childbearing years
[3-5,2]. The standard treatment for EC consists of hysterectomy and bilateral salpingo-
oophorectomy [6,2,7], leading to a permanent loss of reproductive potential. However,
fertility preservation may be important to young women with EC who desire future
children and/or the hormonal benefits of ovarian preservation in order to avoid premature
menopause. Since premenopausal women often present with well-differentiated early stage
endometrioid adenocarcinoma and have favorable prognosis [8,9,2], conservative fertility-
sparing management with high dose progestins may be considered for carefully selected and
counseled patients desiring future fertility [2,5].

The typical eligibility criteria for fertility-sparing treatment are: reproductive age (typically
45 years or less), International Federation of Gynecology and Obstetrics (FIGO) grade 1
endometrioid adenocarcinoma or premalignant conditions, absence of contraindications to
medical therapy or pregnancy, and imaging demonstrating endometrium-confined disease
[6,2,10]. Additional recommendations include the exclusion of significant family history of
endometrial and/or colorectal cancer and the testing for defects in DNA mismatch repair
genes [11]. Patients are also counseled that fertility-sparing management of early-stage EC
represents an alternative strategy to standard-of-care surgery.
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Meticulous patient selection includes pretreatment assessment of disease extent to exclude
extrauterine disease; definitive surgical management is the treatment of choice when
extrauterine disease is present. Most clinical practice guidelines recommend pretreatment
magnetic resonance imaging (MRI) to ensure that the tumor is confined to the endometrium
[2,12,6,10]. Nevertheless, data about the value of MRI for the initial staging of EC in
women of childbearing age is limited [13,14]. Two studies evaluated the detection of
myometrial invasion (MI), but neither reported on cervical stromal involvement (CSI), pelvic
lymphadenopathy (pLNM), or malignant adnexal disease (mAD), despite the increased

risk of ovarian involvement in younger patients with EC [15,16]. The MRI appearance

of uterine anatomy varies according to menopausal status [17], which may influence

the diagnostic performance of MRI [14]. Further, there is still uncertainty as to whether
intravenous contrast should be administered as a part of pretreatment MRI. The European
Society of Medical Oncology guidelines provide no guidance about this question [18].

The National Comprehensive Cancer Network and the European Society of Urogenital
Radiology guidelines recommend pelvic MRI with intravenous contrast, based largely on
the consensus between experts rather than side-by-side comparison of bpMRI to mpMRI in
potential candidates for fertility preservation [19,11].

Thus, the aim of our study was to compare the diagnostic performance of biparametric
MRI (bpMRI) [i.e. unenhanced MRI with diffusion-weighted imaging (DW1)] versus
multiparametric MRI (mpMRI) [i.e. unenhanced MRI with DWI and dynamic contrast-
enhanced imaging (DCE)] for staging of well-differentiated EC in potential candidates for
fertility-sparing management. Surgical-pathologic staging served as the reference standard.

MATERIALS AND METHODS

Patient population

Patients in this multi-center retrospective study were sourced from three institutions. The
study was approved by the institutional review board at each institution and the requirement
for informed consent was waived.

The eligibility criteria were as follows: (1) patient age < 46 years, (2) lack of prior

hormonal therapy, (3) FIGO grade 1 endometrioid adenocarcinoma diagnosed pathologically
by biopsy, (4) definitive surgery from January 2010 to August 2017, and (5) pretreatment
MRI including DWI and DCE within three months of surgery. Two patients were excluded
because MR image quality was limited by motion or metal susceptibility artifact. Three
institutions (Memorial Sloan Kettering Cancer Center, Kyoto University Hospital, and
Tottori University Hospital) contributed to the final study population.

Clinical reports of final surgical pathology (rendered by board-certified pathologists at each
institution) served as the reference standard for Ml, CSlI, and, if surgically evaluated, mAD
and pLNM. If salpingo-oophorectomy or lymph node evaluation was not performed (n = 4/ n
= 2, respectively), mAD and/or pLNM were considered absent.
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MRI protocol

All MRI scans were obtained in the supine position using 1.5 or 3.0 Tesla scanners (various
vendors). An anti-peristaltic agent was administered intramuscularly prior to imaging at two
of three institutions (** and **). Each study included axial T1-weighted imaging (T1WI);
axial, sagittal, and oblique T2-weighted imaging (T2WI); axial and/or sagittal DWI; and
axial or sagittal pre-contrast and DCE images. Oblique T2WI was oriented perpendicular to
the endometrial cavity. DCE was obtained using a three-dimensional gradient echo volume
acquisition technique after intravenous administration of 0.1 or 0.2 mmol/kg gadolinium
chelate contrast medium at a rate of 2.0 or 2.5 mL/sec (Magnevist®, Berlex Laboratories,
Montville, USA; Gadovist®, Bayer, Leverkusen, Germany; ProHance®, Bracco, Milano,
Italy; or Omniscan®, Daiichi Sankyo, Tokyo, Japan). MRI protocols from each institution
are summarized in Supplemental Table 1. MRI scans that were performed at outside
institutions (n = 6) either met or exceeded the above quality standards.

Qualitative assessment

Each MRI examination was independently evaluated by board-certified radiologists. One
reader (**, R1) reviewed pretreatment MRI scans for all patients in the cohort (n = 48).
Three additional readers (**, **, and **; designated as composite R2) evaluated cases from
their respective institutions (n = 18, n = 17, n = 13, respectively). All readers had ten or
more years of experience in gynecologic oncologic imaging. The readers were aware of EC
diagnosis, but they were blinded to all other clinical information. All readers interpreted
each MRI examination in two separate sessions spaced a month apart. During the first
session, only bpMRI (T1WI, T2WI, and DWI) images were evaluated; during the second
session, mpMRI (T1WI, T2WI, DWI, and DCE) images were reviewed.

Each reader recorded his or her impression regarding the presence of (a) Ml, (b) CSlI,

(c) mAD, and (d) pLNM using a Likert scale with scores ranging from 1to 5 (1,

definitely absent; 2, probably absent; 3, equivocal; 4, probably present; 5, definitely present).
In keeping with previously published criteria, MI/CSI was defined as the disruption or
irregularity of the normally smooth interface between the junctional zone/inner cervical
stroma and the tumor on T2WI, DWI, and DCE [20,13,21,12]. For the adnexa, only
suspected mAD was recorded; dermoid cyst, endometrial cyst, functional cyst, fibroma,

and hydrosalpinx were marked as benign and excluded from further analysis as these do

not affect EC management. The following standard size criteria were used to diagnose
pLNM: (1) short axis diameter = 10 mm or (2) short axis diameter > 8 mm if rounded or
asymmetric in shape (compared with the opposite side) on T2WI [22]. EC spread beyond the
endometrium was considered present if any of the following imaging features were scored as
4 or 5: MI, CSI, pLNM, or mAD.

Quantitative assessment

Each reader measured the maximum tumor diameter, tumor volume, and tumor-to-uterine
volume ratio (TVR) [23] on T2WI, using the sagittal, axial, or oblique plane (Figure 1).
Readers manually segmented each tumor and body of the uterus on every slice. Similar to
the qualitative assessment, portions of subserosal and/or intramural leiomyomas extending
beyond the outer contour of uterine body were excluded. No adjustments were made
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for adenomyosis [23]. All volumetric measurements were performed using AquariusNet
(Terarecon, Foster City, USA) or EV insite (PSP, Tokyo, Japan). In four patients, tumors
were not visible on MRI; thus, tumor diameter, tumor volume, and TVR were recorded as
equal to zero.

Statistical analysis

RESULTS

Patients

Receiver operating characteristic (ROC) curve analyses were performed for each reader

as well as imaging feature (scored from 1 to 5) and an area under the curve (AUC) was
computed. The standard error of the AUC was calculated using the DeLong method [24].
An AUC of > 0.90 was considered to indicate excellent diagnostic accuracy; 0.81-0.90,
very good; 0.71-0.80, good; 0.61-0.70, moderate; 0.51-0.60, poor; and < 0.50, test not
useful [25]. The ROC curves for bpMRI and mpMRI were compared using the DeLong
method [24], based on the evaluations of R1/composite R2. A p-value of less than 0.05 was
considered to be statistically significant.

Next, all Likert scores were dichotomized with scores of 1 through 3 indicating
endometrium-confined disease and scores of 4 or 5 indicating tumor spread beyond

the endometrium. The sensitivity, specificity, positive predictive value (PPV), negative
predictive value (NPV), and accuracy for detecting MI, CSI, mAD, pLNM, and EC
spread beyond the endometrium were determined for each reader on bpMRI and mpMRl,
respectively. Inter-rater agreement between R1 and composite R2 was assessed with the
linearly weighted «x statistic. Values > 0.80 were considered excellent; 0.61-0.80, good;
0.41-0.60 moderate; 0.21-0.40 fair; and < 0.20, poor [26].

The ROC curves were constructed to evaluate the diagnostic performance of quantitative
measures such as maximum tumor diameter, tumor volume, and TVR for detecting MI. The
optimal cut-off value for each measure and for each reader was computed by analyzing these
ROC curves. Inter-reader agreement about these quantitative measures was assessed with the
concordance correlation coefficient [27], and interpreted as follows: > 0.99, almost perfect;
> 0.95 to < 0.99, substantial; > 0.90 to < 0.95 moderate; and < 0.90, poor [28].

All statistical analyses were performed using Medcalc® version 18.5 (MedCalc Softwear,
Ostend, Belgium).

The study population assessed 48 patients (median age, 38.5 years; range, 28-45 years).
The number of patients included from each institution were as follows: **, 18 patients; **,
17 patients; and **, 13 patients. The median time interval between pretreatment MRI and
surgery was 38.5 days (range: 1-91 days). Patient characteristics are summarized in Table 1.

Qualitative and Quantitative Analysis of Ml

Twenty-four of 48 patients (50%) had pathologically confirmed MI. mpMRI had a higher
AUC compared to bpMRI (R1, AUC 0.84 vs 0.76; R2, AUC 0.83 vs 0.78, Figure 2A);
however, these differences did not reach statistical significance (R1/R2, p=0.09/0.17).
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mpMRI had higher sensitivity compared to bpMRI (R1, 88% vs 63%; R2, 96% vs 79%),
while specificity was the same (R1, 71% vs 71%; R2, 63% vs 63%) (Table 2).

Table 3 shows the results of quantitative assessment (i.e. tumor diameter, tumor volume, and
TVR) for detecting MI. TVR had the highest AUC for each reader (R1: AUC 0.75; R2, AUC
0.77, Figure 2B). The optimal cut-off value of TVR for detecting M1 was > 0.067 and >
0.070 for R1 and R2, respectively.

Qualitative analysis of CSI, mAD, and pLMN

The final surgical pathology demonstrated CSI in 3 of 48 patients (6%), mAD in 13 patients
(27%), and pLNM in 3 patients (6%) (Table 1). In 13 patients with mAD, the etiologies
were as follows: synchronous or metastatic ovarian cancer (n = 8), isolated fallopian tube
micro-metastasis (n = 2), borderline tumor (n = 2), and granulosa cell tumor (n = 1). All
patients with pLNM (n = 3) had concurrent para-aortic LNM (stage 111C2).

For detecting CSI, mpMRI had a higher AUC compared to bpMRI for each reader (R1,
AUC 0.99 vs 0.79; R2, AUC 0.80 vs 0.76) (Table 4). mpMRI was also more sensitive for
R1. For identifying mAD, the diagnostic performance of mpMRI and bpMRI was similar
for each reader (R1, AUC 0.84 for both; R2, AUC 0.84 vs 0.80) (Table 4). No statistically
significant differences in AUC were found between mpMRI and bpMRI for detecting either
CSI (R1/R2, p=0.22/0.15) or mAD (R1/R2, p=0.96/0.63). The sensitivity and specificity
for detecting pLMN were 67% and 100% in both readers.

Detection of EC spread beyond the endometrium

mpMRI was more sensitive for detecting EC spread beyond the endometrium compared to
bpMRI (R1/R2, 84/90% vs 71/77%), while specificity was the same with either approach
(R1/R2, 71/65% vs 71/65%) (Table 2). As a result, the accuracy of mpMRI was superior
compared to bpMRI (R1/R2, 79/81% vs 71/73%).

Concordance and inter-rater agreement

The inter-rater agreement (weighted x) on bpMRI/mpMRI were as follows: Ml, 0.60/0.59,
moderate/moderate; CSI, 0.76/0.40, good/fair; mAD, 0.86/0.85, excellent/excellent; pLNM,
0.41, moderate (Supplemental Table 2). Concordance correlation coefficient for maximum
tumor diameter, tumor volume, and TVR ranged from 0.94-0.96 (moderate to substantial
correlation), as shown in Supplemental Table 3.

DISCUSSION

In this multi-center retrospective study, we evaluated the diagnostic performance of bpMRI
(including DWI) and mpMRI for the initial staging of well-differentiated EC in potential
candidates for fertility-sparing management. In our cohort of patients, mpMRI achieved
higher AUCs for detecting MI and CSI, compared to bpMRI; however, these differences did
not reach statistical significance which may be a result of our relatively small sample size. In
addition, mpMRI had higher sensitivity, NPV, and accuracy, with equivalent specificity and
PPV for assessing MI and EC spread beyond the endometrium, compared to bpMRI.
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To our knowledge, there is limited data about the performance of MRI for evaluating
patients prior to fertility-sparing treatment of EC, including the added value of contrast-
enhanced imaging. A prior meta-analysis by Andreano et a/. found no significant difference
in the sensitivity and specificity of DWI-MRI and DCE-MRI for identifying deep Ml (=
50%) in women of all ages who had EC of various grades [29]. Even less is known about
the added value of DWI-MRI and DCE-MRI for detecting any M, especially in patients
of childbearing age with FIGO grade 1 endometrioid EC; and the conclusions vary across
published studies [14,13,30-33]. Sakane et a/. evaluated 26 premenopausal patients with
FIGO grade 1 endometrioid EC (age range: 31-50 years; median: 44 years) and found

that the addition of DCE-MRI to T2WI and DWI -MRI did not improve the detection of
any MI [14]. The results of their study were limited as 15% of patients received hormonal
therapy prior to MRI, altering tumor appearance and potentially influencing EC staging.
Lin et al. compared the diagnostic performance of DCE-MRI to that of DWI-MRI in 31
premenopausal patients (age range: 30-59 years) and found that DCE-MRI was superior to
DWI-MRI for demonstrating any MI [13].

DCE imaging allows the visualization of enhancement in the subendometrial zone [12]. The
disruption of subendometrial enhancement on DCE imaging may facilitate the diagnosis

of subtle MI (Supplemental Figure 1). Given that careful patient selection is paramount to
confirming patient eligibility for fertility-sparing management, mpMRI may be an optimal
imaging approach for the initial staging of EC in women of reproductive age group. Our
results support the consensus guidelines from the European Society of Urogenital Radiology
which recommend mpMRI for pretreatment evaluation of patients being considered for
fertility-sparing management [12].

Recently, Nougaret et a/. reported on the value of TVR for detecting deep Ml (= 50%)

in patients with EC [23]. In our study, we computed TVR in women of childbearing age
and found that this measure showed both moderate accuracy and inter-reader agreement for
detecting any MI (AUC R1/R2, 0.75/0.77). Combined with qualitative analysis, TVR might
provide a reproducible and quantitative method for diagnosing M.

In addition to M, exclusion of CSI, pLNM, and mAD is also essential to confirm

patient eligibility for fertility-sparing management. In fact, several reports have documented
increased risk of mAD (primary or metastatic) in women of reproductive age with EC
[16,9]. A meta-analysis by Xu et a/. evaluated patients of all ages and found that MRI

had a pooled sensitivity and specificity of 0.50/0.95 for CSl, 0.65/0.95 for pLMN, and
0.51/0.99 for mAD [34]. Lin et al. evaluated CSI and reported that the AUC of DWI-MRI
was superior to that of DCE-MRI, but only for one of two readers [20]. Similar to prior
reports in patients of all ages, we showed low to moderate sensitivity and high specificity
of MRI (either bpMRI or mpMRI) for identifying CSI, mAD, and pLMN in women of
childbearing age. The limited sensitivity of MRI for detecting pLNM is likely explained by
the presence of normal-sized metastatic lymph nodes, whereas the limited sensitivity of MRI
for demonstrating mAD in part relates to the presence of microscopic tumor deposits (2 of
13 patients (15%) with mAD in our cohort).
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There are several limitations to our study. First, only potential candidates for fertility-sparing
management were included. We did not include patients who underwent fertility-sparing
therapy because these patients are managed medically with high-dose progestins; thus,

the surgical-pathological gold standard for the presence of MI, mAD, and pLMN was

not available. Second, while one reader, R1, interpreted cases from all 3 institutions,

the second reader, R2, was a composite of three readers, with one reader from each
respective institution reviewing cases from their home center. This approach was chosen

in order to protect patient confidentiality and keep all clinical/imaging data within each
institution. Third, MRI protocols differed between the three centers and have evolved

over time, reflecting advancements in MR technology; this potentially strengthened our
study by mirroring clinical practice. Fourth, a minority of patients did not undergo salpingo-
oophorectomy (n = 4) or lymph node dissection (n = 2). This also closely reflects the routine
clinical practice of avoiding extra procedures in early-stage EC when intraoperative visual
inspection demonstrates no overt abnormality. Finally, our patient cohort was relatively
small in size and spanned a number of years in time which is primarily due to relatively low
incidence of EC in women under the age of 46 years, i.e. our population of interest.

In conclusion, MRI showed moderate diagnostic performance among potential candidates
for fertility-sparing treatment of EC. Our results indicate that mpMRI provides an optimal
approach to confirming endometrium-confined disease and, thus, verifying patient eligibility
for fertility-sparing management. Our results lend further support to the recommendations of
the European Society of Urogenital Radiology to obtain mpMRI (rather than bpMRI) for the
evaluation of young women with EC prior to fertility-sparing management [12].

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1-

(A?) Sagittal T2-weighted image shows dilated endometrial cavity with biopsy proven
endometrial cancer. (B) After manual segmentations of tumor (solid line) and the outer
contour of the uterine corpus (dotted line) on each T2-weighted image, their volumes were
calculated as the sum of cross-sectional volumes. Tumor volume ratio (TVR) was defined
as the ratio between the tumor volume and the volume of uterine corpus. In this case, TVR
was 0.11 for Reader 1 and 0.10 for Reader 2. Final surgical histology revealed superficial
myometrial invasion.
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Fig. 2-

(Ag Receiver operating characteristic (ROC) curves of image evaluations of myometrial
invasion. The four curves represent the diagnostic performance of biparametric MRI
(bpMRI) or multiparametric MRI (mpMRI) separately for each reader. (B) ROC curves
of tumor-to-uterine volume ratio (TVR) on T2-weighted images for each reader.
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Fig. 3-

Sa%ittal diffusion weighted image (DWI, A) and dynamic contrast-enhanced image at 120
seconds (DCE, B) obtained in the same patient as in Figure 1. While myometrial invasion is
not visible either on T2 weighted images and DWI (A), DCE shows irregular subendometrial
enhancement (B, arrow), indicating shallow myometrial invasion.
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Table 1.

Patient characteristics based on surgical pathology

Variable Data (n=48) Percentage

Age (y), range (median) 28-45 (38.5)

FIGO stage
1A 38 79.2%
1B 2 4.2%
I 2 4.2%
1A 3 6.2%
11C2 3 6.2%

Any myometrial invasion
No 24 50.0%
Yes 24 50.0%
Cervical stromal involvement
No 45 93.8%
Yes 3 6.2%
Malignant adnexal disease
No 35 72.9%
Yes 13 27.1%
Pelvic lymph node metastasis
No 45 93.8%
Yes 3 6.2%
Spread beyond endometrium
No 17 35.4%
Yes 31 64.6%

FIGO = the International Federation of Gynecology and Obstetrics
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Table 2.

Results of image evaluations in detecting myometrial invasion (MI) and spread beyond the endometrium.
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MI Spread beyond the endometrium
bpMRI mpMRI bpMRI mpMRI

AUC (SE, 95% CI)  0.76 (0.07,0.61-0.87)  0.84 (0.06, 0.71-0.93) NA NA
Sensitivity 63% 88% 71% 84%
Specificity 71% 71% 71% 71%
Rt PPV 68% 75% 81% 84%
NPV 65% 85% 57% 1%
Accuracy 67% 79% 71% 79%
AUC (SE, 95% CI)  0.78 (0.07, 0.64-0.89)  0.83 (0.06, 0.69-0.92) NA NA
Sensitivity 79% 96% 7% 90%
Specificity 63% 63% 65% 65%
R2 PPV 68% 2% 80% 82%
NPV 75% 94% 61% 79%
Accuracy 71% 79% 73% 81%

AUC = area under the curve, Cl = confidence interval, CSI = cervical stromal invasion, MRI = magnetic resonance imaging, bpMRI = biparametric
MRI, mpMRI = multiparametric MRI, NA = not applicable, NPV = negative predictive value, PPV = positive predictive value, R1/R2 = Reader

1/Reader 2, SE = standard error
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Table 3.

Results of quantitative evaluations in detecting myometrial invasion.

TVR Tumor volume Maximum diameter

AUC (SE, 95% CI)
Cutoff value
R1 Range (median)
Sensitivity
Specificity

0.75(0.07, 0.61-0.87)  0.73(0.08, 0.58-0.85)  0.71 (0.078, 0.56-0.83)

>0.067 > 4.75 cmd >4.2cm
0-0.70 (0.063) 0-125cm3 (4.8 cm?3) 0-9.9 cm (3.7 cm)
71% 71% 63%
83% 71% 79%

AUC (SE, 95% Cl)
Cutoff value
R2 Range (median)
Sensitivity

Specificity

0.77 (0.07, 0.63-0.88)  0.75 (0.075, 0.60-0.86)  0.61 (0.083, 0.46-0.75)

>0.070 >5,90 cm? >4.6cm
0-0.74 (0.075) 0-150 cm? (6.8 cmS) 0-9.6 cm (3.7 cm)
79% 79% 42%
79% 71% 88%

Page 20

TVR = tumor-to-uterine volume ratio, R1/R2 = Reader 1/Reader 2, AUC = area under the curve, SE = standard error, Cl = confidence interval
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Results of image evaluations in detecting cervical stromal invasion (CSI), malignant adnexal disease (mAD),
and pelvic lymph node metastasis (pLMN).

bpMRI

csl

MpMRI

mAD
bpMRI

mpMRI

pLMN
bpMRI

AUC (SE, 95% Cl)

Sensitivity

R1 Specificity
PPV
NPV

Accuracy

0.79 (0.17, 0.64—
0.89)

33%
96%
33%
96%
92%

0.99 (0.01, 0.91—
1.00)

100%
96%
60%

100%
96%

0.84 (0.07, 0.70-
0.93)

62%
97%
89%
87%
88%

0.84 (0.07, 0.71-

0.93)
62%
97%
89%
87%
88%

0.82 (0.18, 0.69-
0.92)

67%
100%
100%

98%

98%

AUC (SE, 95% Cl)

Sensitivity

R2 Specificity
PPV
NPV

Accuracy

0.76 (0.18, 0.62—
0.87)

33%
98%
50%
96%
94%

0.80(0.17, 0.66—
0.90

33%
98%
50%
96%
94%

0.84 (0.07, 0.71-
0.93)

62%
100%
100%

88%

90%

0.80 (0.07, 0.66—

0.90)
54%
97%
88%
85%
85%

0.82 (0.18, 0.68—
0.92)

67%
100%
100%

98%

98%

AUC = area under the curve, Cl = confidence interval, CSI = cervical stromal involvement, DCE = dynamic contrast enhanced, mAD = malignant
adnexal disease, MRI = magnetic resonance imaging, bpMRI = biparametric MRI, mpMRI = multiparametric MRI, NPV = negative predictive
value, PPV = positive predictive value, pLMN = pelvic lymph node metastasis, R1/R2 = Reader 1/Reader 2, SE = standard error
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