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Role of T2 mapping of magnetic resonance imaging in the
differentiation of endometrial cancer and benign endometrial lesions

Han Xu

Jie Zhang PURPOSE

Yuqing Han The T2 mapping of magnetic resonance imaging (MRI) in endometrial cancer (EC), benign endo-
] L metrial lesions (BELs), and normal endometrium (NE) has rarely been reported. This study aimed to

QI ngwel Liu determine the T2 values of MRI in EC, BELs, and NE to investigate whether the T2 values can differ-

Jinlai Liu entiate them and to assess the aggressiveness of EC.

)(.lanshu'n Yuan METHODS

Jiamei Li In total, 73 patients [EC, 51 (age, 57.4 + 5.4 years); BELs, 22 (age, 57.8 + 11.8 years)] and 23 normal

_]inye Li volunteers (age, 56.1 + 6.6 years) were included. The T2 values of MRI of the EC (type | and Il), BEL,
L. and NE groups were described and compared. The relationships between the T2 values of MRl in EC

Ximi ng Wang and the pathological characteristics [International Federation of Gynecology and Obstetrics (FIGO)

stage and grade] were analyzed.

RESULTS

The median T2 values of NE, BEL, and EC were 197.5 (142.9-324.0) ms, 131.1 (103.2-247.9) ms, and
103.0 (71.6-243.5) ms (P < 0.001), respectively. The median T2 values of type | and type Il EC were
100.8 (71.62-130.44) ms and 125.7 (119.7-243.5) ms, respectively. There were significant differenc-
es in the T2 values among the NE, BEL, type | EC, and type Il EC groups (P < 0.001) except for be-
tween the type Il EC and BEL groups (P = 0.938). The T2 value of MRI in type | EC was significantly
lower than that in type Il EC (P = 0.001). There were no significant differences in patients with type |
EC having different FIGO stages (P = 0.273) or tumor grades (P = 0.686).

CONCLUSION
T2 mapping of MRI has the potential to quantitatively differentiate between EC, BELs, and NE as well
as between type | and type Il EC.
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sessment methods of EC.>" Techniques such
as T2-weighted imaging (T2WI), dynamic
contrast-enhanced (DCE) imaging, and dif-
fusion-weighted imaging (DWI) are widely
accepted, with high accuracy for the staging
of EC.>® Other emerging techniques such as
amide proton transfer (APT) imaging, mag-
netic resonance spectroscopy (MRS), and dif-
fusion kurtosis imaging are also reported to
have produced promising results regarding
the type and grade of EC."*"3

Most of the studies on EC have focused on
the application of qualitative MRI data. Mean-
while, quantitative MRI data could provide
more unique and direct information regard-
ing EC. The T2 value from MRI T2 mapping,
which describes the decay of the magnetic
vector (M) in the xy plane [(M)Xy], a compo-
nent of the total M, is an essential parameter
in quantitative MRI. The T2 value reflects the
absolute transversal relaxation time of the
protons in the tissue. T2 mapping is mainly
applicable for the musculoskeletal system,
heart, and prostate because these tissues
are composed of water compartments of
different sizes, whose relative percentages
vary between abnormal and normal tissues
and between different pathologic grades of
cancers.'"

Few studies have reported on the applica-
tion of T2 mapping in cases of normal uterine
structure and uterine lesions. A short article
reported that T2 mapping demonstrated
a new layer, namely the linear submucosal
myometrium of the uterine architecture, in
one patient with adenomyosis and two pa-
tients with EC.* The difference in the myo-
metrial architecture could partly be attribut-
ed to the difference in water content in the
endometrium;?' the T2 value was related to
the water content. To the best of our knowl-
edge, no study focusing on T2 mapping for
the differentiation of EC has been report-
ed. This would require knowledge of the T2
values of MRI of the normal endometrium
(NE) and benign endometrial lesions (BELs),

* The T2 mapping of magnetic resonance
imaging in endometrial cancer (EC), benign
endometrial lesions (BELs), and normal en-
dometrium (NE) has rarely been reported.

* T2 mapping can help differentiate between
EC, BELs, and NE.

* T2 mapping cannot differentiate between
type Il EC and BELs.

* T2 mapping cannot differentiate between
the different stages or grades of EC.

which have rarely been reported. This study
aimed to determine the T2 values of MRI in
EC, BELs, and NE to investigate whether the
T2 values can differentiate them and to as-
sess the aggressiveness of EC based on the
T2 values.

Methods

Subjects

The Institutional Review Board of Shan-
dong Provincial Hospital approved this
prospective  study (approval number:
SWYX2020-051). Written informed consent
was obtained from all subjects before enroll-
ment.

Patients with a confirmed or suspect-
ed diagnosis of EC by diagnostic curettage,
those who showed intrauterine lesions on
ultrasound but had contraindications to cu-
rettage, and those who did not receive any
surgical treatment other than curettage were
included. Patients with lesions that could not
be clearly visualized upon MRI were exclud-
ed. From March 2012 to September 2015, 51
patients with EC and 22 patients with BELs
confirmed by histopathology were included
in this study.

The T2 values of the endometrium may
vary depending on the menstrual cycle, and
as the majority of patients with EC and BELs
were post-menopausal women, the volun-
teers with NE that were included in this study
were also post-menopausal women;? hence,
the influence of menstrual cycle was not a
consideration in the T2 values of MRI in the
volunteers with NE. These volunteers were
required to have no clinical symptoms, no
submucous myoma on MRI, and no other
gynecological diseases. Any volunteers with
gynecological abnormalities after five years
of follow-up were excluded. Finally, 23 vol-
unteers with NE were included in this study.

Image acquisition

MRI was performed using a 3T scanner
(Magnetom Verio, Siemens Healthineers, Er-
langen, Germany). Built-in integrated spine
coils and an eight-channel pelvic phased ar-
ray surface coil were used to receive signals.
Patients were advised to fast for 4 h and were
administered a raceanisodamine hydrochlo-
ride injection (Hangzhou Minsheng Pharma,
Hangzhou, China) before MRI to reduce in-
testinal peristalsis, and their bladder was re-
quired to be partially full.
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For anatomical scans, oblique sagittal,
oblique coronal and oblique axial T2W tur-
bo spin-echo (TSE) imaging, oblique axial
and oblique sagittal DWI, and oblique sag-
ittal DCE imaging were performed using the
following parameters: oblique axial, sagit-
tal, and coronal T2WI, repetition time (TR)/
echo time (TE), 2,950-3,670/97-101 ms; slice
thickness (ST)/gap, 3-4 (0.6-0.8) mm; aver-
age, 2; matrix, 320 x 256 or 320 x 310; field
of view (FOV), 20 x 20 cm; oblique axial and
sagittal DWI, TR/TE, 6,200/93 ms; ST/gap, 3-4
(0.6-0.8) mm; average, 6; matrix, 160 x 120;
FOV, 20 x 20 cm; oblique sagittal DCE imag-
ing, TR/TE, 5.21/1.8 ms; ST/gap, 3-4 (0.6-0.8)
mm; average, 1; matrix, 224 x 161; FOV, 20 x
20 cm.

Oblique sagittal T2 mapping was per-
formed using multi-echo TSE prior to DCE
imaging, with the following parameters: TR,
1,500 ms; TE, 20, 40, 60, 80 and 100 ms; FOV,
20 x 20 cm; matrix, 256 x 256; ST, 3 mm; slice
gap, 0.6 mm; 12 slices. The saturated band
was placed on the anterior abdominal wall
with an acquisition time of 4 m and 8's.

Image analysis

The T2 map was analyzed using the ven-
dor’s workstation (Syngo, Siemens Health-
ineers, Erlangen, Germany). The T2 mappings
from the 23 normal volunteers and 73 pa-
tients were reviewed in consensus by two
senior gynecologic radiologists (Zhang J and
Xu H) who had 8 and 10 years of experience
in clinical practice, respectively. On oblique
sagittal T2 maps, the region of interest (ROI)
was manually delineated along the edge of
a lesion in consensus by the two radiologists
according to the morphology and size of a
lesion to avoid cystic and necrotic areas (Fig-
ure 1). A larger lesion contained more than
one ROI. The ROl was drawn on each slice
containing the lesion. The three-dimensional
volume of interest (VOI) was constructed by
the multiple two-dimensional ROIs. The ROI
and VOI of NE were manually drawn in the
same manner (Figure 2). The multi-paramet-
ric MR images, including DWI, DCE, and T2W
images, were used as references to avoid cys-
tic or necrotic areas. The ROl of EC and BELs
were drawn with DCE images as the main ref-
erence, while the ROI of NE was drawn with
T2W images as the main reference. The VOI
of NE often contained more than one ROL.
The mean T2 value of a VOI was calculated by
averaging the T2 values of all voxels in a VOI

mean T2 = (T, T2;S;)/ Xi-, S;» equation 1
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Figure 1. The ROl in a 65-year-old woman with type Il endometrial cancer. (a) The ROl was manually placed in the lesions on the sagittal T2 map according to the
morphology and size of the lesions to avoid the cystic and necrotic areas; (b) sagittal T2-weighted image and (c) sagittal enhanced image were used as the reference

images. RO|, region of interest.

Figure 2. The ROI of normal endometrium in one slice in a 70-year-old volunteer. (a) T2 map of normal
endometrium “1” was the ROI. (b) T2-weighted image was used as the reference image. ROI, region of

interest.

where n was the number of ROIs for a lesion/
NE (thatis aVOI), T2, was the mean T2 value of
the ith ROI, and S, was the area of the ith ROI.
As the area between each ROl in a lesion/NE
is different, the area S, was the weighting of
the T2, to robustly calculate the mean T2 val-
ues.

After the measurement of the T2 values
(in consensus by the two radiologists) for
more than six months, the values were inde-
pendently measured by a manually placed
ROI by the two radiologists for interclass reli-
ability analysis. Two weeks later, the T2 values
were repeatedly measured by one of the two
radiologists for intraclass reliability analysis.

Histopathological analysis

The median interval between MRI and
surgery was 3 (1-10) days. In total, 51 pa-
tients with EC underwent total hysterecto-
my and bilateral salpingo-oophorectomy
and pelvic lymph node dissection, 19 pa-
tients with BELs underwent total hysterec-

tomy and bilateral salpingo-oophorectomy,
and 3 patients with BELs (2 with complex
hyperplasia and 1 with simple hyperplasia)
underwent resection of the lesions. The le-
sions were histopathologically analyzed by
a senior pathologist (Li J). Following the In-
ternational Federation of Gynecology and
Obstetrics (FIGO) 2009 revised FIGO staging
criteria,” the stage, histologically differen-
tiated degree (grade 1, well differentiated;
grade 2, moderate differentiation; grade 3,
poor differentiation), and type (type |, estro-
gen-dependent; type I, non-estrogen-de-
pendent) of EC were reported.

Statistical analysis

The Kolmogorov-Smirnov test was used
to check the data normality. If the distribu-
tion was normal, values were represented
as the mean * standard deviation; other-
wise, the median and minimum-maximum
values were given. Descriptive statistics of
categorical variables were expressed as fre-

quency and percentage [n (%)]. Intra- and
interobserver agreements of T2 values were
analyzed by reliability analysis. If the data
fit the normal distribution and the homo-
geneity of variance (Levene test), a one way
analysis of variance (ANOVA) was used for
the intergroup comparisons; otherwise, the
Kruskal-Wallis H test was used. If the Krus-
kal-Wallis H test was statistically significant,
the Dunn-Bonferroni post hoc test was used
for pairwise comparisons. The corrected P <
0.05 was considered statistically significant.

The receiver operating characteristic
(ROCQ) curve analysis was performed, and
the optimal threshold of the T2 value to dis-
tinguish between the two types of EC was
obtained from the ROC curve analysis, ac-
cording to the Youden index. The area under
the curve (AUC) was of great significance in
the comprehensive evaluation of diagnostic
accuracy. In general, 0.5 < AUC < 0.7 indicat-
ed a low diagnostic value, 0.7 < AUC < 0.9
indicated an intermediate diagnostic value,
and AUC > 0.9 indicated a high diagnostic
value."

Few patients had type Il EC in this study,
which included multiple pathological types.
Therefore, the following statistical analysis
was only performed for type | EC. The T2 val-
ues of MRI in the different FIGO stages of EC
as well as for the different grades of EC were
compared. Spearman’s correlation coeffi-
cient was used in the analysis of the relation-
ship between the FIGO stage of type | ECand
the T2 value as well as between the grade of
type | EC and the T2 value. For all statistical
analyses, P < 0.05 was considered significant.
The statistical analysis was performed using
IBM SPSS statistics 22.0 for Windows (IBM
Corp, Armonk, NY, USA).

T2 mapping of MRI in EC and BEL « 1 85



Results

The mean ages of the 51 patients with EC,
22 patients with BELs, and 23 normal volun-
teers (NE) were 57.4 + 5.4 years, 57.8 £ 11.8
years, and 56.1 + 6.6 years, respectively. There
were no significant differences between the
ages of patients with EC, BELs, and NE (P =
0.743).The cases of EC included 4 (7.8%) pre-
menopausal patients (mean age, 49.8 + 1.3
years) and 47 (92.2%) post-menopausal pa-
tients (mean age, 58.0 £ 5.2 years). The cases
of BEL included 4 (18.2%) premenopausal
patients (mean age, 39.8 + 8.8 years) and 18
(81.8%) post-menopausal patients (mean
age, 61.8 + 8.1 years).

The characteristics of the patients and
volunteers are summarized in Table 1. The in-
tra- and interclass correlation coefficients of
the T2 values were 0.981 [P < 0.001, 95% con-
fidence interval (Cl), 0.971, 0.987) and 0.949
(P <0.001,95% Cl, 0.894, 0.972], respectively.
The T2 values of MRI in patients with EC, BELs,
and NE are shown in Table 2. There were sta-
tistically significant differences in the T2 val-
ues between EC, BELs, and NE (P < 0.001; EC
vs. BEL, P=10.001; EC vs. NE, P < 0.001; BEL vs.
NE, P=0.005) (Table 2, Figure 3a).

The T2 values of MRI in patients with type |
and type | EC are also shown in Table 2. There
were significant differences in the T2 values

Table 1. Patient characteristics

Variable n (%)
Lesions

EC 51/96 (53.1)
BELs 22/96 (22.9)
NE 23/96 (24.0)
Type of EC

Type | (estrogen-dependent) 41/51 (80.4)

Type Il (non-estrogen- 10/51 (19.6)

dependent)

Subtype of type Il EC

Adenosquamous 2/10(20.0)
Squamous cell 2/10 (20.0)
Endometrioid 2/10(20.0)
Serous 2/10(20.0)
Mucinous 1/10 (10.0)
Mixed endometrioid/clear cell 1/10(10.0)
Subtype of BELs

Polyp 7/22(31.8)
Svci)tr:gllﬁxa?;/;irplasia with or 9/22 (40.9)
Simple hyperplasia 6/22 (27.3)

nN, number; EC, endometrial cancer; BELs, benign
endometrial lesions; NE, normal endometrium.

between patients with type | EC, type Il EC,
BELs, and the volunteers with NE (P < 0.001).
There was no significant difference in the
T2 values between type Il EC and BELs (P =
0.938); however, there were statistically sig-
nificant differences in the T2 values between
all other pairs of groups (NE vs. BEL, P = 0.006;
NE vs. type | EC, P < 0.001; NE vs. type Il EC, P
=0.006; BEL vs. type | EC, P < 0.001; type | EC
vs. type Il EC, P=0.001) (Figure 3b). The AUC
of differentiation between the two types of
EC was 0.959 (P < 0.001), i.e., a high diagnos-
tic value (Figure 4a, Table 3). The threshold of
the T2 value was 119.3 ms. The Youden index,
specificity, and sensitivity were 0.902, 0.902,
and 1.000, respectively. The AUC of differenti-
ation between type | EC and BEL was 0.920 (P
< 0.001) (Figure 4b, Table 3). The threshold of
the T2 value was 119.3 ms. The Youden index,
specificity, and sensitivity were 0.675, 0.773,
and 0.902, respectively.

The clinical information and results of the
T2 mapping analysis of patients with type |
EC are shown in Table 4. There were no sig-
nificant differences in the patients with type
| EC having different FIGO stages (P = 0.273)

or different tumor grades (P = 0.686) (Table
4). Because there was only one case of EC in
FIGO stage Il, the EC cases in FIGO stages |l
and Il were combined for statistical analysis.
There was no significant correlation between
the T2 value and FIGO stage of EC (Spearman
coefficient r1 = 0.176, P = 0.271) or between
the T2 value and grade of EC (Spearman coef-
ficient r2 = 0.228, P=0.152). No patient with
type Il EC had cancer of FIGO stage la. The
mean T2 values for type Il EC with the FIGO
stage Ib (two patients) and stage Il (two pa-
tients) were 123.4 ms and 125.7 ms, respec-
tively. Six patients with type Il EC had cancer
of FIGO stage lll; the median (minimum-
maximum) value was 134.8 (119.7-243.5) ms.
As very few patients had type Il EC, statistical
analysis of the different FIGO stages was not
performed.

Discussion

This study demonstrated that the T2 val-
ues of MRI in patients with NE, BELs, and EC
were significantly different. The T2 value of
MRI in patients with BELs was significantly
lower than in those with NE, while the T2 val-

Table 2.T2 values of MRl in volunteers with NE and patients with BELs and EC

Cases Median (min-max) Kruskal-Wallis test P- value Pairwise P- value
NE 197.5 (142.9-324.0) NE vs. BEL, 0.005
BEL 131.1 (103.2-247.9) <0.001 BEL vs. EC, 0.001
EC 103.0 (71.6-243.5) EC vs. NE, <0.001

NE vs. BEL, 0.006
NE 197.5 (142.9-324.0) NE vs. type | EC, <0.001
BEL 131.1 (103.2-247.9) <0.001 NE vs. type Il EC, 0.006
Type | EC 100.8 (71.62-130.44) ’ BEL vs. type | EC, <0.001
Type Il EC 125.7 (119.7-243.5) BEL vs. type Il EC, 0.938

Type | vs. type Il EC, 0.001

MRI, magnetic resonance imaging; NE, normal endometrium; BELs, benign endometrial lesions; EC, endometrial

cancer; min, minimum value; max, maximum value.
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Figure 3. Box plot of the T2 value of MRI in patients with EC, BELs, and NE. (a) There were statistically
significant differences between the T2 values in patients with EC, BEL, and NE. (b) There were statistically
significant differences between all pairs of groups, except for between patients with type Il EC and BELs.
Two patients had serous cancer with a relatively high T2 value (*). MRI, magnetic resonance imaging; EC,
endometrial cancer; BELs, benign endometrial lesions; NE, normal endometrium.
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ue in patients with EC, specifically type | EC,
was significantly lower than in patients with
BELs. Women with NE have normal secre-
tion function and their glands are arranged
in proper order. The acinar cavity and tissue
space of the NE are relatively large, thereby
accommodating more secretions and inter-
stitial fluids. Hence, the T2 value of MRI is
highest for those with NE. Patients with EC
and BELs have different degrees of gland het-
eromorphism, especially those with EC. The
EC has a high nucleus: plasma ratio, obvious
nucleolus, and irregular glandular lumen.?*%

0.8
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Hence, the T2 values of MRI in patients with
EC and BELs are reduced to different degrees.

Furthermore, the T2 value of MRI in pa-
tients with type Il EC was higher than that
in patients with type | EC. However, the T2
values of MRI at different FIGO stages of EC
were not significantly different; a similar
finding was noted in patients with different
grades of EC. Unfortunately, there was no
significant difference in the T2 values of MRI
between patients with type Il EC and BELs.
Type Il EC has many pathological types, in-
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Figure 4. (a) The ROC curve to differentiate type Il EC from type | EC. The area under the curve was 0.959,
with a high diagnostic value. The Youden index was 0.902, with a sensitivity of 1 and a specificity of 0.902.
(b) The ROC curve to differentiate type | EC from BELs. The area under the curve was 0.920, with a high
diagnostic value. The Youden index was 0.675, with a sensitivity of 0.902 and a specificity of 0.773. ROC,
receiver operating characteristic; EC, endometrial cancer; BELs, benign endometrial lesions.

Table 3. Differentiation between type | and type Il EC as well as between type | EC and BELs

cluding serous cancer, which is characterized
by the secretion of more serous fluid. In this
study, only two patients with type Il EC had
serous cancer (Figure 3), and they had rela-
tively high T2 values of MRI. In such cases, be-
nign and malignant lesions should be distin-
guished first using other MRl sequences such
as DWI and contrast-enhanced imaging.”® A
previous study has shown that the apparent
diffusion coefficient (ADC) of EC is lower than
that of BEL, the b1000q of EC was higher than
that of BEL, and the Cq of EC was lower than
that of BEL (b1000q = DWI signal-intensity le-
sion/DWI signal-intensity myometrium; Cq =
postcontrast signal-intensity lesion/postcon-
trast signal-intensity myometrium).?

Itis vital to distinguish EC from BELs before
initiation of treatment. Fractional dilatation
and curettage (D & C) is the most common-
ly used method for preoperative diagnosis
of EC; however, it does not always yield reli-
able results because of the limited number of
samples.* About 16.7% to 62.5% of patients
diagnosed with atypical hyperplasia during
D & C were diagnosed as having EC based on
the hysterectomy specimens.'” Occasional-
ly, the results of D & C are inconsistent with
those of the hysterectomy specimens, and a
certain rate of false negative results with D &
C has also been observed.” Further, hystero-
scopic fractional D & C may cause the spread
of tumor cells within the peritoneal cavity.?®
Conventional qualitative MRl may some-

T2 value Sensitivity Specificity AUC SE Pvalue
cut-off (ms)
Type |-l 119.3 1 0.902 0.959 0.026 <0.001
Type | - BELs 119.3 0.773 0.902 0.920 0.033 <0.001
EC, endometrial cancer; BELs, benign endometrial lesions; AUC, area under the curve; SE, standard error.
Table 4. Clinical information and T2 analysis results for patients with type | EC
Variable T2 value (ms) n (%)
Mean + SD Median (min-max)

Type | EC 41/51 (80.4)
FIGO stage
la = 98.7 (75.8-120.4) 24/41 (58.5)
Ib = 105.5 (90.1-130.4) 10/41 (24.4)
2l - 103.0 (71.6-120.8) 7/41(17.1)
P-value 0.273
Grade
Grade 1 98.0+7.2 - 8/41(19.5)
Grade 2 99.9 £16.2 - 27/41 (65.9)
Grade 3 104474 - 6/41 (14.6)
P value 0.686

EC, endometrial cancer; SD, standard deviation; n, number; min, minimum value; max, maximum value; FIGO, International Federation of Gynecology and Obstetrics.
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times render the differentiation of EC from
BELs difficult.?? In this study, the T2 values
of MRI in patients with EC were significantly
lower than those in patients with BELs. Thus,
this quantitative MRl parameter might be a
supplement to preoperative pathological ex-
amination and routine MRI.

Considerable differences exist between
the different types of EC in terms of histol-
ogy, risk factors, and clinical features as well
as in terms of therapeutic schedule, risk of
surgery, and recurrence rate.? Type | EC is the
most common, accounting for 80% to 85%
of all EC, and it has a favorable prognosis,
whereas type Il EC is characterized by rapid
tumor progression and a poor prognosis.
Typically, the diagnosis of the different types
of EC (estrogen-dependent or non-estro-
gen-dependent) depends on postoperative
immunohistochemical examination rather
than preoperative and intraoperative patho-
logical examinations.® In the current study,
the T2 value of MRI in type | EC was signifi-
cantly lower than that in type Il EC, which
might help to distinguish between the two
types of EC before surgery.

Recent studies have reported that some
quantitative parameters could distinguish
EC from benign lesions and identify the dif-
ferent types of EC and different FIGO stages
of EC. A previous study by Zhang et al."" re-
ported that the mean [choline-containing
compounds (Cho)]/water obtained from MRS
could distinguish EC from benign lesions and
identify the different types of EC; they found
that Cho/water was positively correlated
with the FIGO stage of EC. Takayama et al."
found that the APT signal intensity was pos-
itively correlated with the histologic grade
of EC. Nougaret et al.? reported that a com-
bination of the volume and ADC of a tumor
can be used to predict tumor grade, lympho-
vascular invasion, and depth of myometrial
invasion. Some studies have reported on the
MRI findings of type | to type Il EC differen-
tiation.?'32 Chen et al.*' reported that type Il
EC has a lower ADC and larger size than type
| EC. Meng et al.?? reported that the magne-
tization transfer ratio asymmetry (3.5 ppm)
and apparent kurtosis coefficient values were
higher and the non-Gaussian diffusion coef-
ficient was lower in type Il EC than in type |
EC. Most endometrial polyp lesions were iso/
hypointense in the DWI sequence (b = 1.000
s/mm?), while the endometrium (endometri-
al physiological thickening) and endometri-
al hyperplasia lesions were hyperintense in
the DWI sequence; there was no statistically
significant difference between the endome-

trium (endometrial physiological thickening)
and endometrial hyperplasia and polyp in
ADC and Cq.*® On T2WI, endometrial hyper-
plasia appeared iso/hypointense to the NE;
however, T2WI appearance is non-specific.*®
The T2 value of NE was significantly higher
than that of BELs in this study.

Ghosh et al.?° reported that the T2 map
can show the uterus with four layers. The thin
fourth layer was more hypointense than the
junctional zone and was observed between
the endometrium and the junctional zone.
T2* mapping can also show the fourth lay-
er3* Quantitative T2 values seem to be suit-
able for distinguishing between prostate
cancer and normal gland tissue or benign
prostate hyperplasia nodes, and they offer
an indication of the aggressiveness of the
prostate cancer.*'® To the best of our knowl-
edge, no study has reported on the associa-
tion between the invasiveness of EC and the
T2 values of MRI. The T2 mapping techniques
help to overcome the relatively insensitive
visual inspection of differences in signal in-
tensities. They allow direct measurement of
T2 relaxation time in milliseconds and quan-
tify the voxel-wise signal on a standardized
scale, thereby enabling more direct investi-
gation of the water content in the tissue and
further tissue characterization. In this study,
we investigated EC using T2 mapping and
obtained some significant results.

This study has some limitations. First, the
number of patients in this study was small,
especially patients with type Il EC, which in-
cluded mostly uncommon histological types
of EC, such as serous EC; therefore, more pa-
tients with type Il EC are required for further
research. Second, the normality of the en-
dometrium of the healthy volunteers could
only be assumed based on their clinical
manifestations, imaging manifestations, and
disease history; it could not be confirmed
by histological examination as this was not
considered ethical. Third, the T2 mapping
was very sensitive to the water content in
the endometrium. The area of interest could
not be completely removed in case of slight
endometrial secretions, which increase the
T2 value, influencing the results. Fourth, the
control group included only post-meno-
pausal women; the same was not true for the
patient group, which could have introduced
some variation in the results. Fifth, T2 map-
ping is a difficult technique to reproduce,
and a lot of variation exists in the parameters
used to obtain T2 maps; in addition, there
are no recommendations or standard values
to achieve uniformity between studies. Last,
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there was a high proportion of grade 2 le-
sions in patients with type | EC.

In conclusion, the present study shows
that the differences in the T2 values between
BELs and type Il EC are not statistically signif-
icant. However, the T2 mapping of MRI has
the potential to quantitatively differentiate
between EC, BELs, and NE as well as between
type | and type Il EC.
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