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Abstract

Background: Our purpose was to evaluate the diagnostic performance of two-dimensional transvaginal ultrasound
(2D-TVUS) and gel infusion sonography (GIS) at offline analysis for endometrial characterization compared with real-
time evaluation during scanning.
One hundred fifty women presented with PMB. At TVUS, endometrial thickness was ≥ 4 mm in 122 (81.3%) women
and < 4mm in 28 (18.72%). Among 122 women with endometrial thickness > 4 mm, GIS was successfully
performed in 117 (95.9%). Examinations were stored as video clips for later evaluation (offline analysis) by two less
experienced radiologists. Endometrial lesions were classified into four categories: no endometrial abnormality,
hyperplasia, polyps, and cancer. Diagnostic efficiency of real-time and offline analysis for diagnosis of each category
was calculated and compared, and inter-observer agreement for offline analysis was calculated.

Results: All patients underwent hysteroscopy and/or hysterectomy. Histopathological results confirmed no
endometrial abnormality in (27.3%, 41/150), endometrial hyperplasia in (12.7%, 19/150), endometrial polyps in
(17.3%, 26/150), and endometrial cancer in (42.7%, 64/150).
Overall diagnostic accuracy of real-time imaging was 89.7% (CI 84–91%)). The highest accuracy 92.7% (CI 88–98%)
was seen in the diagnosis of cancer, and polyps 91.5% (CI 86–97%). The lowest accuracy 75% (CI 69–82%) was seen
in hyperplasia.
Overall diagnostic accuracy of offline analysis was 81%, and it increased to 88% (CI 83–92%) after a restricted
analysis of good quality clips. The highest accuracy 90.7% (CI 83–95%) was seen in the diagnosis of polyps, and
cancer 90.4% (CI 83–96%). The lowest accuracy 71% (CI 69–75%) was seen in hyperplasia.
At offline analysis, the inter-observer agreement was substantial k = 0.77 (CI 71–84) in the evaluation of four
endometrial categories after the exclusion of bad quality videos. It was excellent in exclusion of endometrial
abnormalities k = 0.85 (0.78–0.90), substantial in the diagnosis of polyps k = 0.71 (0.69–0.88), cancer k = 0.61 (0.61–
0.77), and moderate in the diagnosis of hyperplasia k = 0.41 (0.30–0.41).

Conclusion: Offline 2D analysis with a good image quality has comparable accuracy to a real-time evaluation
during scanning in the diagnosis of endometrial lesions. It can increase the accuracy of sonography in ruling out
endometrial abnormalities and diagnose non-hyperplastic endometrial pathologies. High NPV and substantial
reproducibility can make it an efficient initial screening method in a post-menopausal bleeding.
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Background
In women with PMB, endometrium should be carefully
assessed to obtain correct early diagnosis and proper
management [1].
Transvaginal sonography (TVS) with its low cost rep-

resents the first-line diagnostic modality in PMB [1], and
endometrial thickness ≤ 4 to 5mm can effectively ex-
clude endometrial cancer in a large multicenter study [2]
and a meta-analysis [3]. Also, the American College of
Obstetrics and Gynecology considers that endometrial
sampling is not indicated in this group of patients [4].
Conversely, cancer may be diagnosed with endometrial
thickness 4 to 5 mm [5], and second-line invasive tools
(hysteroscopy and endometrial biopsy) may be needed;
however, there is no evidence regarding the most opti-
mal second-line diagnostic technique in this issue [6].
Although the endometrial sample is considered the

simplest second-line technique in diffuse endometrial
abnormalities [1], the rate of endometrial sampling fail-
ure ranged from 0 to 58% in a previous meta-analysis
[7]. Endometrial biopsy is less efficient in the diagnosis
of focal endometrial lesions like focal hyperplasia,
polyps, and polypoid cancers. Thus, sonohysterography
could accurately diagnose such lesions and provide a
useful guide for hysteroscopy [8].
Saline infusion sonography (SIS) and GIS are currently

used in endometrial evaluation [9–13]. GIS was equally ef-
fective and even may be advantageous over SIS [8, 11–13].
GIS allows stable filling of the endometrial cavity with a
lower failure rate (due to the higher viscosity of gel which
allows less backflow through the cervix and a better filling
of the endometrial cavity). Also, less volume of the gel was
needed to reach a sufficient expansion of the uterine cav-
ity. GIS improved patient comfort with no need for bal-
loon catheterization [8, 13].
In PMB, early detection of endometrial cancer at

TVUS, infusion sonography may short the time from
diagnosis to treatment. With experienced hands, endo-
metrial evaluation by TVUS and infusion sonography
yield promising results for the identification of endomet-
rial cancer [14–16]. Ideally, experienced assessors should
perform the first-line investigations to ensure accurate
diagnosis, but they are rarely available to perform such
investigations.
The assessment of TVUS is usually performed in real-

time. High skill in image optimization and pathology
recognition is usually required. Image optimization was
simplified by the modern ultrasound machines and soft-
ware, but pathology recognition continues to require an
expert. Offline analysis of 2D clips by an expert could be
an efficient alternative to compensate for the lack of
local experts. We conducted this study in our setting to
compare real-time evaluation and offline 2D analysis for
endometrial evaluation in PMB.

Methods
An ethics committee of Assiut university hospital ap-
proved this study; 150 women with postmenopausal
bleeding were referred from the Gynecology Clinic to
the Radiology Department from January 2015 to Decem-
ber 2017. Cases with previous genital tract tumors or
those who received hormonal therapy or tamoxifen were
excluded. A radiologist with 10 years of experience in gy-
necologic imaging-performed transvaginal ultrasound
(TVUS) examination and patients with endometrial
thickness > 4 mm, or immeasurable endometrium will be
eligible to 2D GIS (this cutoff level of 4 mm was recom-
mended by the European Menopause and Andropause
Society [17], real-time evaluation results were reported
at the end of each examination, and then, systematic vid-
eos were stored to be analyzed offline by another two
less experienced radiologists (3 years of experience in gy-
necologic imaging).

Real-time imaging (TVUS and GIS)
All examinations were performed according to a prede-
termined scanning protocol using LOGIQ 8s X declare,
GE (General electric medial system) with endovaginal
curved 5–9MHz transducer.
Endometrial structure and thickness were evaluated

using standard IETA criteria [18]. The following ele-
ments were evaluated: internal endometrial echo struc-
ture [hypoechoic, hyperechoic, isoechoic, or cystic
(regular/irregular)], homogenous, or heterogeneous and
endomyometrial junction (sub-endometrial halo):
visualization and interruption of endomyometrial junc-
tion (regular/irregular, homogenous/heterogeneous).

Gel infusion sonography (GIS)
GIS was done as previously described [19]. After clean-
ing of the cervix with povidone-iodine, a sterile neonatal
suction catheter with a diameter of about 2.0 mm was
introduced into the cervix for about 2–7 cm beyond the
external os, then speculum was removed, and the cath-
eter held in place, then Instillagel (Farco-Pharma Gmbh,
Germany) was instilled. The vaginal probe was re-
inserted. The pressure was adjusted manually during gel
installation until the entire uterine cavity became ex-
panded and visible. The uterine cavity was evaluated
using the same parameters on TVUS. Also, endometrial
thickness was measured in the sagittal plane (as the sum
of the maximum endometrial thickness at the anterior
and the posterior walls).
For each case, the mean procedure time and the time

during which the cavity remains distended were re-
corded. The visual analog scale (VAS) was used to meas-
ure the degree of pain (0 equivalent to no pain and 3
equivalent to severe pain).
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A GIS analysis was done using a standardized coding
sheet for GIS parameters defined by the IETA system
[18]. The following elements were evaluated: endomet-
rial surface (smooth, polypoid, irregular), the size of the
lesion (less than or more than 25% of the surface), and
the surface of the localized lesion (regular or irregular).
At GIS, the diagnosis of cancer was considered in the

presence of TVUS signs of cancer and/or irregular sur-
face of a diffuse or focal lesion at GIS ± disruption to the
endometrial-myometrial interface.
Diagnosis of polyps was considered if there were an

echogenic, smooth, intracavitary masses arising from
endometrium without endo-myometrial interface disrup-
tion, and noted polyp limited mobility during an injec-
tion can differentiate them from blood clots which are
freely movable anywhere in the cavity; also, differenti-
ation from submucosal fibroid can be done by its solid
structure of mixed echogenicity emerging from myome-
trium after disrupting myometrium and bulging into the
cavity with acoustic shadowing. The presence of the
echogenic endometrial covering layer discriminates it
from polyps which arise from the endometrium itself.
Endometrial hyperplasia was diagnosed in the presence

of diffuse homogenous endometrial thickening > 4mm
with an intact endometrial-myometrial interface.
Finally, endometrial findings were classified as (polyp,

hyperplasia, cancer, and no endometrial abnormality).

Offline analysis
During the real-time investigation (TVUS, GIS), 2D clips
were obtained for each examination including 1 sweep
in an axial plane and 2 in the sagittal plane. The dur-
ation of each clip ranges from 5 to 10 s. Three 2D clips
for each examination were stored for their visualization
quality and analysis in a separate file (using the patients’
ID number). Then, all examinations were given a new
ID. All clips were evaluated independently by two less
experienced radiologists who were blinded to the pa-
tient’s identity using a personal computer with virtual
organ computer-aided analysis software (GE Healthcare
Ultrasound).
Offline analysis of the stored clips was performed on a

standard form regarding the image quality and the same
morphological endometrial parameters as those obtained
at the real-time evaluation. Likert scale was used to
score clips’ quality from 1 to 5, 5 representing a perfect
quality and 1 representing a poor quality, and clips’ qual-
ity depended on image sharpness, brightness, the pres-
ence of air bubbles or other artifacts, adequate
distension, and visualization of endometrial abnormality.
Each of these categories was weighted and could render
a point, and poor quality videos were considered if
scored less than 3.

Reference standard
All women underwent hysteroscopy and/or hysterec-
tomy, and histopathology was the reference standard.
These procedures were performed within 3–4 weeks of
duration after GIS. At hysteroscopy, removal of all focal
lesions was attempted and resectoscopic biopsies were
taken from the area of diffuse changes. In patients with
normal hysteroscopy, a biopsy was taken from the anter-
ior and posterior walls of the uterine cavity. Then curet-
tage was performed. All specimens were evaluated by
pathologists specialized in gynecological oncology.

Statistical analysis
IBM SPSS Statistics version 21 (IBM Corp., Armonk,
NY) was used for data analysis. p value < 0.05 was con-
sidered statistically significant. Normally distributed data
and continuous data are expressed as mean ± SD. The
scored quality of the examinations was compared using
McNemar’s test. Sensitivity, specificity, positive, negative
predictive values, and accuracy of real-time imaging and
offline video clip analysis were calculated. ROC curve
analysis was used to compare the diagnostic perform-
ance of these analyses in the diagnosis of endometrial
lesions.
Inter-observer agreement was tested for offline ana-

lysis regarding four endometrial categories: no endomet-
rial abnormality, hyperplasia, cancer, and polyp
(detection of at least one focal lesion used as respective
endpoints). The kappa value of 0.81–1.00 indicates ex-
cellent agreement, a k value of 0.61–0.80 indicates good
agreement, a k value of 0.41–0.60 indicates moderate
agreement, a k value of 0.21–0.40 indicates fair agree-
ment, and a k value of < 0.20 indicates poor agreement.
The agreement percentage was calculated to compensate
for kappa disadvantage as it is influenced by prevalence.

Results One hundred fifty women presented with PMB,
and the mean age was 61 ± 9.3 years. BMI was 28.2 ± 4.1,
and parity was 2.7 ± 1.2. Histopathological results con-
firmed no endometrial abnormality in 27.3% (41/150),
endometrial hyperplasia in 12.7% (19/150), endometrial
polyps in 17.3% (26/150), endometrial cancer in 42.7%
(64/150), and concomitant submucosal fibroid in 3.3%
(6/150).
At TVUS, endometrial thickness was ≥ 4 mm in 122

(81.3%) women and < 4mm in 28 (18.72%). The mean
endometrial thickness was 19.5 mm± 4.6 mm. We found
that benign endometrial lesions had significantly lower
endometrial thickness compared with malignant ones.
The mean endometrial thickness in endometrial polyp
was (10 mm + 2.1 mm), in endometrial hyperplasia
(13 mm ± 2.7 mm), while in endometrial cancer
(21 mm ± 2.3 mm) (p = 0.01).
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GIS has successfully performed in 95.9% (117/122) of
women who showed thickened endometrium > 4mm by
TVUS. The mean procedure time was 11.2 ± 2.1 min,
and the meantime of persistence uterine distention was
20.4 ± 3.7 min. Pain scoring showed no pain (34.2%),
mild pain (47%), moderate pain (8.5%), and severe pain
(10.3%). GIS was attempted in 5 (4.1%) women with
endometrial thickness > 4mm, and they underwent hys-
teroscopic biopsy. The reasons for GIS failure were cer-
vical stenosis (n = 2), attenuation from myomas (n = 2),
and extreme obesity (n = 1).
Among 28 women with endometrial thickness < 4mm,

no endometrial cancer was detected after the hystero-
scopic biopsy. We found that cutoff endometrial
thickness ≥ 4 mm had 94.7% sensitivity and 91.2% spe-
cificity in the diagnosis of endometrial cancer. Among
5 women with endometrial thickness > 4 mm and
failed GIS, a hysteroscopic biopsy confirmed cancer in
two cases.
Overall sensitivity, specificity, positive predictive

value, negative predictive value, and accuracy of real-
time imaging in diagnosing endometrial lesions were
92.7% (CI 89–94%), 87.2% (CI 80–88%), 86.3% (CI
79–87%), 93.2% (CI 89–95%), and 89.7% (CI 84–91%),
respectively. The AUC was 0.89 (CI 85–90). The
highest accuracy 92.7% (CI 88–98%) was seen in the
diagnosis of cancer, and polyps 91.5% (CI 86–97%).
The lowest accuracy 75% (CI 69–82%) was seen in
hyperplasia (Table 1).
During offline analysis, the poor quality videos were

seen in 8.5% (10/117) of examination (it was caused by a
lack of distension in 3 cases, poor sharpness in 5 cases,
and air bubbles in 2 cases). After the exclusion of poor
quality videos from the analysis, overall sensitivity, speci-
ficity, positive predictive value, negative predictive value,
and accuracy of offline analysis were 90.8% (CI 89–95%),
85.6% (CI 79–88%), 84.6% (CI 77–85%), 91.5% (CI 86–
94%), and 88% (CI 83–92%), respectively. The AUC was
0.88 (CI 83–92). The highest accuracy 90.7% (CI 83–
95%) was seen in the diagnosis of polyps, and cancer
90.4% (CI 83–96%). The lowest accuracy 71% (CI 69–
75%) was seen in hyperplasia (Table 2).
At offline analysis, inter-observer agreement regarding

four endometrial categories increased from moderate

k = 0.59 (0.55–0.59) to substantial k = 0.77 (CI 71–84)
after the exclusion of poor quality videos. It was excel-
lent in exclusion of endometrial abnormalities k = 0.85
(0.78–0.90), moderate in the diagnosis of hyperplasia k =
0.41 (0.30–0.41) (Fig. 1), and substantial in the diagnosis
of both polyps k = 0.71 (0.69–0.88) (Fig. 2), and cancer
k = 0.61 (0.61–0.77) (Fig. 3) (Table 3).

Discussion
The offline analysis had a comparable accuracy to real-
time evaluation after the exclusion of bad quality clips.
Offline analysis with less experienced radiologist showed
high overall sensitivity 90.8% (CI 89–95%) and high
NPV 91.5% (CI 86–94%) which suggest that it may be
used as an efficient method in the screening of postmen-
opausal bleeding to postpone invasive maneuvers. The
problem with offline analysis seemed to be a bad image
quality; a higher accuracy was obtained when restricted
to high-quality images. Thus, image optimization is es-
sential to obtain high-quality images for later offline
analysis.
One of the major results in our study, the offline ana-

lysis had high NPV 92.6% (CI 86–94%) for cancer diag-
nosis, however, still lower compared to real-time
evaluation 95.8% (CI 83–99), similarly [20]. At offline
analysis, three cases were falsely diagnosed as endomet-
rial hyperplasia due to GIS appearance as regular dif-
fusely thickened endometrium. One of these cases was
correctly diagnosed at real-time evaluation by detection
of small focal interruption of the endometrial myome-
trial junction. We think offline analysis can be used to
provide a useful initial screening in post-menopausal
bleeding, and a negative study may lead to postpone-
ment of biopsy.
In our study, the PPV of real-time evaluation and off-

line analysis in diagnosing endometrial cancer was 86%
(CI 82–93%) and 87.1% (CI 80–88%), respectively. Five
cases with simple endometrial hyperplasia were falsely
diagnosed as cancer due to GIS appearance as diffusely
thickened endometrium with a slightly irregular surface.
Dueholm et al. [1] reported that in PMB women with
endometrial thickness > 4mm, AUC of TVUS + GIS for
the prediction of malignancy was 91%, similar to ours.
The accuracy of TVUS (endometrial thickness

Table 1 Accuracy of real-time imaging in the diagnosis of four endometrial categories (polyp, hyperplasia, cancer, and no
endometrial abnormality) compared to pathology

Real-time imaging Sensitivity % Specificity % PPV % NPV % Accuracy %

Polyp 92 (88–97) 91.3 (86–93) 90 (88–91) 97.7 (88–99) 91.5 (86–97)

Hyperplasia 77 (71–79) 65.9 (60–67) 68 (58–68) 79 (78–87) 75 (69–82)

Cancer 91.4 (89–93) 93 (88–97) 86 (82–93) 95.8 (83–99) 92.7 (88–98)

No endometrial abnormality 90.3 (89–93)

Note: sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), and accuracy data are percentages. All numbers in parentheses are
95% CIs
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measurements) in endometrial cancer prediction in-
creased from 87 to 96% after adding GIS [21]. Opols-
kiene, et al. [22] reported that the appearance of an
endometrial focal lesion with an irregular surface at 2D
SIS had 97% specificity in cancer diagnosis, while diffuse
endometrial thickening was not predictive of diagnosis
[23] and may carry the possibility of various diagnoses
including endometrial hyperplasia, metaplasia, and can-
cer. So, a biopsy is indicated in diffuse endometrial
thickening to detect cellular atypia because endometrial
carcinoma may develop in < 2% of endometrial hyperpla-
sia without atypia and in 23% of atypical endometrial
hyperplasia. We believe that GIS is a worthwhile step

between TVUS and hysteroscopy, and even with a less
experienced radiologist, it can detect up to 88% of can-
cer patients. Also, it can at least guide focal abnormality
or suspicious endometrial thickening.
Interestingly, the accuracy of real-time evaluation and

offline analysis in the diagnosis of the polyp was 91.5%
(CI 86–97%) and 90.7% (CI 83–95%), respectively, which
are close to recently reported by randomized controlled
trial [24]. Two cases were falsely diagnosed as having
polyps at offline analysis; one of them was correctly clas-
sified as negative by real-time evaluation. The explana-
tory reasons were as follows: In polyps confirmed by
hysteroscopy, it depends on the hysteroscopic technique

Table 2 Accuracy of offline analysis in the diagnosis of four endometrial categories (polyp, hyperplasia, cancer, and normal
endometrium)

Offline analysis Sensitivity % Specificity % PPV % NPV % Accuracy %

Polyp 91.3 (85–93) 92.4 (89–96) 89.8 (81–90) 95.1 (89–97) 90.7 (83–95)

Hyperplasia 75 (69–75) 64.1 (58–66) 69.2 (68–78) 77.3 (70–81) 71 (69–75)

Cancer 88.2 (87–91) 91.4 (84–92) 87.1 (80–88) 92.6 (86–94) 90.4 (83–96)

No endometrial abnormality 91.2 (87–95)

Note: sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), and accuracy data are percentages. All numbers in parentheses are
95% CIs

These results include the analysis of clips after the exclusion of poor quality videos

Fig. 1 Post-menopausal female aged 60 years old, presented with PMB. Sonohysterography image (a) showed diffuse thickened endometrium at
the lateral uterine walls (long arrows) and focal thickening at the fundus (short arrows) which was considered suspicious for malignancy by both
observers. Axial T2WI (b) and coronal T2 WI (c) showed diffusely thickened endometrium of hyper-intense signal and cystic areas, no infiltration of
the junctional zone. DWI at b 1000 s/mm2 (d) showed low signal intensity. ADC map (e) ADC value measures about ± 2.01 × 10-3 mm2/s.
Microscopic image (f) confirmed endometrial hyperplasia without atypia
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used (wide field of view may be obtained by hysteros-
copy but advancement beyond a mobile polyp may limit
polyp visualization). Also, the polyp may be spontan-
eously expelled during the time interval between sono-
hysterography and hysteroscopy. In polyps confirmed by
endometrial sampling, a small polyp may be missed by
endometrial biopsy. In women with PMB, GIS could tri-
age the need for a subsequent hysteroscopic
polypectomy.
Our analysis indicated low accuracy of both real-time

and offline analysis in the diagnosis of endometrial
hyperplasia. The previous metanalysis of Farquhar et al.
[25] reported a wide range of sensitivities and specific-
ities in 4/19 studies concerned with the accuracy of
sonohysterography in the detection of endometrial
hyperplasia compared to pathology.
Nonspecific ultrasound appearance has been described

for endometrial hyperplasia in PMB [26]. Moreover, GIS
is not reliable in endometrial hyperplasia diagnosis [27].
It represents a real problem in clinical practice and even
experienced hysteroscopists may found difficulty in dif-
ferentiation between hyperplasia and other endometrial
abnormalities [28, 29]. We think detection of cancerous
focus is more important than a diagnosis of hyperplasia
itself, and adding DWI sequence to routine conventional

MRI may help to detect occult carcinoma within endo-
metrial hyperplasia [30].
Reproducibility of infusion sonography has been previ-

ously reported [16, 17, 31–34]; however, their results
were in some cases not directly comparable with ours
due to differences in outcome parameters or study
population.
Interestingly, the offline analysis had good reprodu-

cibility in endometrial characterization; similar find-
ings had been reported at GIS [31]; however, the
level of agreement decreased with inexperienced ob-
servers [32, 33]. However, GIS interpretation is critic-
ally dependent on observer experience, and we think
observer accuracy is influenced by an adequate level
of training rather than years of experience.
It is cheaper and much simpler to evaluate US images

remotely than to send the patient to a radiology clinic.
This approach is already used for MRI and US for time-
consuming and cost-efficiency. Simply, patients can be
classified into four categories based on offline analysis: (1)
examinations with thin endometrium, in which endomet-
rial cancer is unlikely; (2) examinations in which benign
pathology is likely; (3) examinations in which cancer is
very likely and further evaluation is mandatory; and (4) ex-
aminations in which additional imaging is indicated.

Fig. 2 Post-menopausal female aged 52 years old, presented with PMB. Sonohysterography image (a) showed a well-defined polypoidal
hypoechoic soft tissue mass lesion with a smooth surface, and it was diagnosed as endometrial polyp by both observers. Sagittal T2 WI (b),
coronal T2 WI (c), and axial T2WI (d) showed an endometrial polypoidal lesion of hypo-intense signal projecting from the uterine body into the
cervical canal, no infiltration of the junctional zone or cervical canal. DWI at b 1000 s/mm2 (e) showed low signal intensity. ADC map (f) ADC
value measures about ± 1.421 × 10-3 mm2/s (g). Microscopic image (h) confirmed endometrial hyperplastic polyp without atypia
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Our limitation includes video clip quality was a prob-
lem as it was acquired as sweep and may contribute to
the discrepancies, and also, clips obtained by an expert
observer may increase observer reproducibility because,
in ultrasound, visualization skill was the most important
factor in diagnosis. In unselected women with PMB and
the main issue was to discriminate between normal and
abnormal endometrium, better GIS interobserver agree-
ment results might be expected. For the sake of simplify-
ing the test, we did not use 3D reconstruction; so we
recommend future studies including previously men-
tioned technology. Based on these GIS results, we will

develop a predictive model for the diagnosis of endomet-
rial cancer.

Conclusion
Offline 2D analysis with a good image quality has com-
parable accuracy to real-time evaluation during scanning
in the diagnosis of endometrial lesions. It can increase
the accuracy of sonography in ruling out endometrial
abnormalities and diagnose non-hyperplastic endomet-
rial pathologies. High NPV and substantial reproducibil-
ity can make it an efficient initial cancer screening
method in post-menopausal bleeding.

Fig. 3 Post-menopausal female aged 66 years old, presented with PMB. Sonohysterography image (a) showed an irregular endometrial focal
mass lesion with disruption of the endometrial myometrial interface (arrow) which was considered suspicious of malignancy be both observers.
Sagittal T2WI (b) and axial T2 WI (c) showed an irregular sessile lesion occupying most of the endometrial cavity extending into the internal
cervical OS and infiltrating the junctional zone in the right lateral uterine wall with thinned out myometrium and myometrial infiltration more
than 50% (arrow), no parametrial infiltration. DWI at b 1000 s/mm2 (d) lesion showed high signal intensity. ADC map (e) ADC value measures
about ± 0.545 × 10-3 mm2/s. Hysterectomy specimen (f). Operative and histopathological diagnosis was stage IB endometrioid adenocarcinoma

Table 3 Cohen’s kappa coefficient for inter-observer agreement at offline analysis

Endometrial category k* (95% confidence interval) Agreement percentage

Abnormality (yes/no) 0.85 (0.78–0.90) 91

polyp (yes/no) 0.71 (0.69–0.88) 89

Hyperplasia (yes/no) 0.41 (0.30–0.41) 65

Cancer (yes/no) 0.61 (0.61–0.77) 89

Total all four categories 0.59 (0.55–0.59) 82

Total all four categories with clips of high quality only 0.77 (71–84) 88
*Cohen kappa analysis
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