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Abstract
Endometrial pathologies represent a diagnostic challenge for radiologist and gynecologist due
to dynamic changes of the endometrium, wide variability in imaging appearance and overlap
between benign and malignant causes of endometrial abnormalities. Although tissue analysis
via dilatation and curettage, endometrial biopsy or hysteroscopy is the backbone in the
diagnosis, these tests are invasive, not without complications and may be difficult to perform in
certain circumstances, hence the need for noninvasive imaging methods to aid in the diagnosis
and triaging the patient for subsequent invasive procedures as well as contribution in treatment
planning.
This study aimed to evaluate the role of diffusion weighted imaging (DWI) with apparent
diffusion coefficient (ADC) value measurement in differentiating benign from malignant uterine
endometrial lesions.
The study included 47 patients with endometrial lesions divided into two groups according to
the result of histopathological analysis; the malignant group consisting from 18 cases and the
benign group consisting from 29 cases, the latter was further subdivided into: polyp, hyperplasia
and other benign entities. Pelvic magnetic resonance imaging with DWI performed for each
patient with visual evaluation of signal intensity on diffusion and ADC value measurement.
Subsequently mean ADC values for each group were calculated and compared, and validity
measures for the optimal cut-off values for differentiating benign from malignant lesions were
determined.
The mean±standard deviation for ADC value (x10-3mm2/sec) for malignant group was
0.71±0.12, and for benign group was 1.52±0.42, with a significant difference between the two
groups (P value <0.01), there was no significant difference in ADC value between the
subdivision of benign group. At ADC cut-off value of 0.976x10-3mm2/sec, the sensitivity,
specificity, positive predictive value and negative predictive value and accuracy of DWI in
detecting endometrial carcinoma were 100%, 89.6%, 85.71%, 100% and 93.62% respectively.
In conclusion, DWI with ADC value measurement is a valuable non-invasive diagnostic test,
aiding in the differentiation of benign from malignant uterine endometrial cavity lesions.
Key words: diffusion weighted imaging, apparent diffusion coefficient map, benign endometrial lesions,
malignant endometrial lesions.

Introduction
ndometrial pathologies represent a
diagnostic challenge for radiologist
and gynecologist due to dynamic changes
of the endometrium affected by patient
age, state of menstrual cycle and use of
hormonal replacement therapy in addition

E

to wide variability in imaging appearance
and overlap between benign and
malignant
causes
of
endometrial
abnormalities. Although tissue diagnosis
via dilatation and curettage (D&C),
endometrial biopsy or hysteroscopy is the
28
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backbone in the diagnosis these tests
remain
an invasive procedures, not
without complications and may be
difficult
to
perform
in
certain
circumstances like vaginal or cervical
stenosis, morbid obesity, a lot of
comorbidities, clotting disorder, acute
cervicitis or in women without sexual
experience, in addition, these tests may be
inconclusive due to sampling errors,
hence the need for noninvasive imaging
methods to aid in the diagnosis and
triaging the patient for subsequent
invasive procedures in addition to
contribution in treatment planning and
follow up1-3.
Magnetic resonance imaging (MRI) role
in gynecologic oncology has evolved
during the past years, MRI has been
shown to be superior to computed
tomography (CT) in staging of
gynecological malignancies, likewise,
there is evidence that MRI may aid in
differentiating recurrent tumor from
radiation fibrosis, the advantages of MRI
include its excellent spatial and tissue
contrast
resolution,
multiplanar
capability, lack of ionizing radiation, its
capability to perform dynamic imaging
allowing for functional evaluation, in
addition, MRI has been shown to
minimize cost in some clinical settings by
limiting or eliminating the need for
further expensive or more invasive
diagnostic or surgical procedures4,5.
Functional imaging is becoming
increasingly important in the assessment
of patients with cancer because of the
limitations of morphologic imaging,
diffusion weighted
imaging (DWI)
which is a special sequence of MRI- is
one of these functional imaging, it had
been established as a useful tool in
neurologic applications for many years,
but recent technical advances allow its
use in abdominal and pelvic applications6.
The principle of DWI involve utilization
of water movement in the intra- and
extracellular spaces and vessels. In a
totally unrestricted environment, water
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movement would be completely random,
a phenomenon known as Brownian
motion, however, within biologic tissues,
the movement of water is not completely
random, instead its impeded by
interaction with tissue compartments,
intracellular
organelles
and
cell
membranes, the presence of intact cell
membranes and the extent of tissue
cellularity help determine the impedance
of water molecules diffusion. Certain
tissue types have been reported to be
associated with impeded diffusion
including tumor, abscess, cytotoxic
edema and fibrosis. Tissues with low
cellularity or those consisting of cells
with disrupted membranes allow greater
movement of water molecules7,8.
The DWI is based on the standard spin
echo T2 weighted sequence which in turn
consists of 90˚ and 180˚ radio frequency
(RF) pulse with the T2 decay depending
on transverse relaxation. The presence of
water diffusion is observed as signal loss
on DWI7,9,10.
The strength of diffusion sensitizing
gradient is expressed as b value,
adjustment of b value results in
adjustment of sensitivity of diffusion
sequence7,11,12.
At high b value, a region of high signal
intensity (SI) suggests restricted diffusion
this usually occurs in highly cellular
tissues due to tight packing of water
molecules in these tissues. In clinical
practice, the signal loss in water
molecules at different b values can be
utilized for detection and characterization
of different lesions7,11.
Evaluation of DWI Quantitatively is
done by using apparent diffusion
coefficient (ADC) map that is calculated
during post processing with the use of at
least two b values, this analysis is an
automated process available as an
application on workstation. ADC map is
displaced parametrically as gray scale
images, by drawing regions of interest
within a region the ADC value for this
region can be determined, its measured in
29
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mm2/sec6,7,13. Since the SI detected on
DWI depends on both T2 relaxation time
and water diffusion, an area with very
long T2 relaxation time can still have
high signal on DWI and erroneously
considered as area of restricted diffusion,
this effect is known as T2 shine through.
As ADC is independent of magnetic field
strength it can overcome T2 shine
through effect, as such, an area of true
restricted diffusion will show low ADC
value (darker shade of gray) compared
with that of low cellularity (e.g. within
cysts) which shows high ADC value
(higher shade of gray)6,11.
We need to keep in mind that ADC maps
have poor anatomical details and its
interpretation should be done in
conjunction with other sequences
including DWI, T2 weighted image, T1
weighted image and contrast-enhanced
images if available13.
The main advantages of DWI are the
ability to improve lesion detection, which
in turn increase the sensitivity, and the
opportunity
for
further
lesion
characterization leading to increased
specificity. The technique often results in
high lesion to background contrast
leading to increase lesion conspicuity and
thus improve its detection. These
advantages are emphasized when contrast
cannot be given for example due to
severe renal impairment or allergy, or the
obtained post contrast images do not offer
a diagnosis (for example due to motion
artifact, improper bolus timing, baseline
hyperintense lesion on T1, or in cases of
too small lesion difficult to characterize),
in these circumstances DWI and ADC
value become valuable and even when
post contrast images are available the
DWI and ADC value can increase the
radiologist’s confidence or reinforce
information provided by other sequences
in the protocol14,15.
The aim of this study is to evaluate the
role of diffusion weighted imaging with
apparent diffusion coefficient value
measurement in differentiating benign
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from malignant
pathologies.

uterine

endometrial

Patients and Methods
This cross-sectional analytic study had
been conducted in the MRI unit in
Oncology teaching hospital of Baghdad
medical city during the period from
January 2017 to December 2017. The
study is approved by our ethical and
scientific committee, and verbal consents
had been taken from all patients.
Inclusion
criteria:
Patients
with
sonographic
evidence
of
thick
endometrium or focal endometrial
pathology whether symptomatic or
asymptomatic.
This
include
both
postmenopausal and premenopausal
patients. The uniform endometrium is
considered thick if it is ≥5mm in
postmenopausal women, while in
premenopausal women a thickness that is
not compatible with the expected
thickness in that phase of menstrual cycle
was considered abnormal (i.e. >8 mm in
proliferative phase and >16 mm in
secretory phase). Any focal thickening,
mass or heterogeneity also considered
abnormal regardless of the threshold.
Exclusion
criteria:
General
contraindication for MRI (like pacemaker
or metallic implant),
Claustrophobic
patients or those unable to cooperate,
Patients with no histopathological proof,
Patients with non-conclusive MRI
examination.
During the period of the study, 67
patients were referred to our MRI unit
from gynecologic or oncologic outpatient clinics with a clinical suspicion of
endometrial pathology and had undergone
pelvic MRI examination with diffusionweighted imaging. After applying the
exclusion criteria our convenient sample
consisted from 47 patients with a mean
age of 57.13 years (minimum 42 years,
maximum 74 years).
The tissue sample for histopathological
analysis was obtained either by surgical
resection in form of total abdominal
30
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observations, the sagittal plane was the
best to demonstrate most of the
endometrial cavity on the same section
allowing better interpretation of the SI
and easier correlation with other
sequences, and since there is no
difference in ADC value measured by
either plane hence we depend mostly on
DWI in sagittal plane and omit the axial
plane to save time. The ADC map will be
automatically reconstructed from the
above b values on the syngo.via
workstation (software version: syngo MR
E 11). Then we performed contrast
enhanced axial and sagittal T1 WI using
Dimeglumine gadopentetate 469 mg
(Magnevist®)
as
contrast
agent
administered intravenously (IV) by
manual injection at a dose of 0.1 mmol/kg
body weight, the imaging parameter was
the same as for unenhanced T1WI, this
sequence had been done in all patient
apart from four (two of them had
impaired renal function, the result of
renal function was not available in one
patient, and one refused the IV contrast).
Total pelvic MR examination time was
about 15 minutes and 13 sec, the imaging
parameters for each sequence are
illustrated in table I.

hysterectomy and bilateral salpingooophorectomy (25 patients), by D&C (21
patients), or by hysteroscopic-guided
resection (one patient).
MRI Image Acquisition.
The MR examinations were performed
with a 1.5 Tesla MR system (Magnetom
Aera; Siemens Healthineers, Erlangen,
Germany) using body 18 matrix coil (18channel design with 18 integrated
preamplifiers, with 3 rows of 6 elements
each) placed on the pelvic region.
For each patient referred to us, simple
information regarding age, clinical
presentation, marital state, parity, comorbidity had been collected. We tried to
ensure that there was no active bleeding
at time of examination (otherwise the
examination postponed). Then the
following pelvic MRI protocol had been
done in supine position: Axial fast spinecho T2 WI, sagittal fast spine-echo T2
WI, Axial T2 WI with fat suppression,
Axial T1 WI, Sagittal T1 WI, DWI at b
value 50, 400 and 800 sec/mm2 using
two-dimensional echo planer imaging
(EPI) under free breathing, the acquisition
of DWI was in both sagittal and axial
plane in seven patients and only in
sagittal plane in 40 patients. From our

Table (I): imaging parameters for each MRI sequence
Sequence

FOV*
(mm)

Acquis.
Matrix

Slices

Slice
thickness

TR^
(ms)

TE∞
(ms)

Average

Axial fast spine
echo T2 WI
Sagittal fast spine
echo T2 WI
Axial T2 with fat
suppression
Axial T1WI

360

208x320

33

5mm

1400

89

1

Phase
oversampling
0%

300

240x320

22

5mm

1400

93

1

30%

380

208x256

30

6mm

1400

91

1

0%

220

240x320

28

4mm

550

20

-

-

Sagittal T1

250

256x320

26

4mm

584

21

2

50%

DWI

380

115x192

30

6mm

4800

68

-

10%

Voxel
size
(mm)
1.2x
1.2x5
0.9x
0.9x5
1.5x
1.5x6
0.7x
0.7x4
0.8x
0.8x4
1x1x6

Acquis.
time
(sec)
52
34
44
179
152
186

* FOV: field of view, ^ TR: time to repeat, ∞ TR: time to echo
Image Interpretation: To start with, a
general evaluation of the morphological
features and signal intensity of the
endometrium was done on all pulse
sequences including assessment of its
thickness, homogeneity of the signal

intensity, presence of any focal lesion
within endometrial cavity, the sharpness
of the interphase with myometrium and
any
myometrial
invasion.
Then
qualitative analysis of endometrial signal
intensity on DWI sequence was done
31
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frequencies and percentages. Continuous
data were explored both for normality of
distribution utilizing Shapiro-Wilk and
Kolmogorov–Smirnov tests of normality,
and for equality of variance both between
groups of benign and malignant lesions
and among different types of benign
lesions with Levene’s test of equality of
variance. Continuous variables that were
normally distributed were further
analyzed with parametric tests. Since in
our data the ADC values for each of
benign and malignant groups were
normally distributed, an unpaired student
t test was used. Similarly, one-way
analysis of variance (ANOVA) was
implemented in the comparison of means
of ADC values among distinct groups of
benign lesions as they were normally
distributed in each category as well.
Subsequently, to determine the utility of
ADC value in differentiating benign from
malignant endometrial lesions and to
calculate its optimal cut-off value(s),
receiver operator characteristics (ROC)
curve analytics were performed. Beside
sensitivity and specificity, other measures
of validity, namely false positive and
false negative rates, positive and negative
predictive values in addition to accuracy
were calculated for the cut-off value(s)
that were regarded as optimal (i.e.,
yielded the most optimal sensitivity and
specificity combined). All significance
tests were two tailed and results were
considered statistically significant when
the P value is less than 0.05.

visually depending on the highest b value
(800 sec/mm2) and the lesion had been
classified as hyperintense if its SI was
higher than the myometrium and hypo or
iso intense if its SI was lower or equal to
that of myometrium respectively, during
statistical analysis both hypointense and
isointense lesions gathered into one group
as both indicate absence of restricted
diffusion.
Quantitative analysis was done on ADC
map by drawing the circular region of
interest (ROI) in a representative area
within the lesion and to maximize the
accuracy of measurement, reference to
findings in other imaging sequences
(specially DWI) had been done to choose
an area within the lesion that shows the
highest SI on DWI, the darkest on ADC
map, and trying to avoid areas of
inhomogeneity, artifacts, T2 blackout,
hemorrhagic foci and area of cystic
changes. We also tried to avoid the
pedicle of the polyp if visible. The
measurement had been repeated many
times (three on average) and the mean
value had been calculated from these
measurements and expressed as (..x 10-3
mm2/sec). The interpretation had been
done by two radiologists blinded to the
result of histopathological analysis.
The mean ADC value for each lesion had
been recorded then according to the
histopathological diagnosis patients were
classified into two major groups: benign
and malignant, the benign group was
further sub divided into those due to
polyp, hyperplasia or other benign entities
not otherwise specified (dysfunctional
hormonal
imbalance
proliferative
endometrium glandular pattern, secretory
phase endometrium or non-secretory
endometrium).
Data were entered and analyzed with
IBM
SPSS
statistical
package.
Continuous variables were expressed as
mean±standard deviation (SD) with their
confidence intervals being represented as
(lower
limit–upper
limit),
while
categorical variables were expressed as

Results
This study included 47 patients with
mean age of 57.13±9.68 years, the
youngest being 42 years and the oldest
being 74 years, 10 of them were
premenopausal (21.3%), and 37 patients
were in post-menopausal state (78.7%),
we divided the patients into two groups
according
to
the
result
of
histopathological analysis:
Benign group: composed from 29 patients
(61.7% of total cases) mean age 59±9.55
32
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years, maximum 72 years), all of them
(100%) present with vaginal bleeding, on
histopathological analysis 88.8% of
lesions (16 lesions) were of well
differentiated
endometrioid
type
endometrial carcinoma and 11.1% (two
lesions) were of type II endometrial
carcinoma (high grade papillary serous
carcinoma in one case and mixed
endometrioid and high grade clear cell
subtype in the second case).
The mean endometrial thickness in
benign group was 15.19±8.34 mm (range
from 4 to 40 mm) and in the malignant
group 26.83±12.186 mm (range from 12
to 55mm).
All lesions in malignant group (18
lesions) show hyperintense signal on
DWI while 15 lesions from benign group
(51.7%) show hyperintense signal and 14
lesions show iso/hypointense signal.
Further details on imaging characteristic
on T2, DWI and the presence of
irregularity in endometrial-myometrial
junction or myometrial invasion are
illustrated in table II.

years (minimum 42 years, maximum 74
years), from them 21 patients (72.4%)
presented with vaginal bleeding (AUB),
seven patients (24.1%) with abdominal
pain and one patient (3.4%) discovered
incidentally to have thick endometrium,
this group is further subdivided into three
subgroups according to the type of benign
lesion: polyp in 13 patients (45% of the
total benign lesions) six of them
diagnosed by D&C, one by hysteroscopic
resection and the rest by hysterectomy,
hyperplasia in 10 patients (34%) six of
them diagnosed by D&C and the rest by
hysterectomy and other benign entities in
six
patients
(21%)
dysfunctional
hormonal
imbalance
proliferative
endometrium
glandular
histological
pattern in three patients, secretory phase
changes in one patients , non-secretory
endometrial glands in two patients, two of
these patients were diagnosed by D&C
while the rest by hysterectomy.
Malignant group: This group is composed
from 18 patients (38.3% of total cases)
mean age 54±9.32 years (minimum 42

Table II: Imaging characteristics of benign and malignant lesions.
Benign
Type of endometrial lesion

Malignant

signal intensity
on DWI
T2
signal
intensity

Iso/hypo
hyper
hypo

Endometrial
myometrial
junction
Myometrial
invasion

Total

polyp

hyperplasia

0
18
6

3
7
0

9
4
4

Nonspecific
2
4
1

iso
hyper
heterogenous
signal
smooth
irregular

7
0
5

1
4
5

1
7
1

2
3
0

11
14
11

3
15

7
3

10
3

6
0

26
21

no invasion
invasion

5
13

10
0

13
0

6
0

34
13

14
33
11

The mean ADC value for benign group was 1.52 x 10-3±0.42mm2/sec, and for
malignant group was 0.71 x 10-3±0.12mm2/sec with a significant difference between
the two groups (P <0.01) as shown in table III.

33

Bas J Surg, December, 25, 2019

Validity of diffusion weighted mag. resonance & app. diffusion coefficient

MM Al-Adhab, SM Joori & EA Al-Tameemi

Table III: T-test statistics for mean difference between benign and malignant lesions.
Type of
the lesion
Benign
Malignant

Mean ADC*
value (x10-3
mm2/sec)
1.518
0.713

Standard
Deviation
0.424
0.121

Standard
Error of
mean
0.079
0.029

Mean
difference

95% CI^
mean

T
Value

P
Value

9.606

<0.01

difference

0.805

(0.6350.975)

*ADC: apparent diffusion coefficient , ^CI: confidence interval
With regards to subdivisions of the benign group, as revealed on one-way ANOVA
test, there was no statistically significant difference in the mean ADC value of
hyperplasia, polyp and other benign endometrial lesions (P = 0.342) (table IV).
Table IV: Comparison of ADC value for each subdivision of the benign group.
Type of benign
endometrial
lesion
Hyperplasia
Polyp
Others

Mean ADC* value
(x10-3 mm2/sec)

Standard
deviation

One-way
ANOVA
statistics (F value)

P Value

1.61
1.55
1.29

0.39
0.49
0.26

1.119

0.342

*ADC: apparent diffusion coefficient
Upon ROC curve analysis of different ADC cut-off values for differentiation between
benign and malignant endometrial lesions, the area under the curve was (0.994) with a P
value < 0.01, this indicates that ADC value estimation in DWI is an excellent tool for
differentiation between benign and malignant lesions. According to ROC curve the two
most suitable cut off ADC values are 0.976x10-3 and 0.874 x 10-3mm2/sec, details on
their sensitivity, specificity and positive and negative predictive values are shown in
table V.
Table V: Validity of ADC value in differentiating benign from malignant endometrial
lesions.
ADC* Cut off value Sensitivity Specificity PPV*
NPV*
Accuracy
0.976
100%
89.6%
85.71% 100%
93.62%
0.874
94.44%
100%
100%
96.67% 97.87
*ADC: Apparent diffusion coefficient. *PPV: Positive predictive value
*NPV: Negative predictive value

Discussion
Diffusion weighted imaging is one of
imaging biomarkers that depends on
microscopic motion of water (Brownian
motion), this motion is highly affected by
the cellular environment of water thus
DWI could be an early indicator of
biological abnormalities, in addition the
acquisition is rapid, non-invasive, noncontrast reliant and with no use of
ionizing radiation yet still quantitative
and easily included in the routine imaging
protocol16. Since the early detection of
endometrial carcinoma allows high

opportunity for cure17, the objective of
this study was to evaluate the role of DWI
with ADC value measurement in
differentiating benign from malignant
endometrial lesions with reference to
histopathological diagnosis as a gold
standard, we found that ADC value is an
excellent non-invasive discriminatory test
that produce high sensitivity and
specificity in detecting endometrial
malignancy, this is especially helpful in
those patients in whom D&C or
transvaginal biopsy is difficult or risky
34
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and also helpful in avoiding unnecessary
surgical intervention for benign causes as
well as avoiding delay in intervention for
malignancy, i.e. it’s helpful in stratifying
patients who need subsequent invasive
test and its urgency18.
Our study included 18 (38.3%) malignant
cases, the main source for referral of
cases was the gynecologic oncology unit
of Baghdad teaching hospital, which is
considered a tertiary center dealing
mainly with suspicious cases, this may
account for the higher proportion of
malignant cases out of total endometrial
lesions that had been evaluated in our
sample. All lesions had been examined
with both routine pelvic MRI protocol
and DWI, all lesions in malignant group
show hyperintense signal on DWI so
hyperintensity on high b value DWI is
useful to delineate endometrial cancer
however it cannot differentiate benign
from malignant lesions as some benign
lesions (51.7% of benign lesions in this
study) also show hyperintense signal and
the rest show iso/hypointense signal.
Fortunately, ADC map reconstructed
from DWI provide quantitative evaluation
and we found a statistically significant
difference between ADC value of
malignant group (mean ADC value
0.713x10-3 mm2/sec) and that of benign
group (mean ADC value 1.518 x10- 3
mm2/sec) with P value <0.01, this was in
accordance with previously published
studies. Shen et al.(18) in their study on
31 patients, from whom 24 cases were
proved to have endometrial cancer, had
found a significant difference between the
malignant and benign groups with mean
ADC value for each group was 0.864 and
1.277 x10- 3 mm2/sec respectively (P
value 0.0058), the same statistical
significance was found by Tamai et al19.
in a study conducted in Japan on 18 cases
of endometrial cancer and 12 with normal
endometrium were the mean ADC value
(x 10-3 mm2/sec) was 0.88±0.16 for
malignant group and 1.53±0.10 for
benign group, and by Takeuchi et al20
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who over three years evaluated 67
endometrial lesion including 22 benign
lesions and 45 cancers, the ADC value for
benign and cancer cases was 1.58±0.36
and 0.84±0.19 x 10-3 mm2/sec
respectively. However, our mean ADC
value for malignant lesions was slightly
lower than in these studies and this may
be attributed to the method of choosing
ROI, we try to compare all imaging
sequences with ADC map and select the
area corresponding to the region of
highest SI on DWI plus avoiding cystic,
necrotic and hemorrhagic area rather than
selecting maximum area in the lesion.
Regarding the subdivisions of benign
group, we found no significant difference
in ADC value between polyps,
hyperplasia and other benign entities (P
value 0.342), similar finding had been
shown by Bakir et al21 in Turkey in their
retrospective study on 79 benign lesions
out of 140 patients evaluated over 6
years, this may be explained by the fact
that benign lesions share the same
features of having less cellularity and
higher extracellular water content than
malignant lesions22.
Concerning ADC cut off value between
benign and malignant group, we can
choose between two cut off values either
0.874 x 10-3 mm2/sec which gives 100%
specificity but the sensitivity is 94% that
means we will have 6% false negative
rate (malignant cases falsely labelled as
benign), or 0.976 x 10-3 mm2/sec which
gives 100% sensitivity but the specificity
is 89.6% that means we will have 10.4%
of benign cases falsely labelled as
positive. Since we deal with a cancer, we
believe it’s better to have 100%
sensitivity in order not to miss a
malignant case and we can accept lower
specificity and expose few benign cases
to further evaluation, so the cut off value
0.976 x 10-3 mm2/sec seems to be more
suitable. This cut off value was
comparable to that reported by Karakas et
al23 (ADC cut off value <0.923 x 10-3
mm2/sec) however its sensitivity and
35
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specificity were lower (90% and 81.8%
respectively), other studies reported a
little bit higher cut off values, Takeuchi et
al20 reported a 96% sensitivity, 95%
specificity, 98% PPV, and 91% NPV
when used 1.2x10-3 mm2/sec as a cut off
value, while Kececi et al24 state a cut off
value of 1.10 x10-3 mm2/sec that results
in 85.7% sensitivity and 92.8%
specificity. This variation may be
attributed to difference in range of ADC
values in each study which in turn may be
affected by sample size, types of benign
lesions included, the grade of carcinoma
(low, intermediate or high grade),
strength of diffusion gradients and
different MRI system manufacturers.
In our study, according to the selected cut
off value, we had 3 benign cases with
ADC value slightly below the cut off
(0.91, 0.95 and 0.9 x10-3 mm2/sec) i.e.
false positive cases, the histopathological
result in two of them, after hysterectomy,
was endometrial polyp and in the 3rd,
after D&C, was endometrial hyperplasia
with atypia. From histological point of
view, polyps composed from mixture of
three components that are: endometrial
glands, stroma of dense fibrous tissue and
thick walled blood vessels25,26, the
difference in proportion of each element
may explain the difference in ADC value
especially one of our two cases shows
abundant fibrotic stroma on histological
examination with low T2 SI and isohypointense signal on visual assessment
of DWI so it is from the start not fitting
the definition of restricted diffusion
regardless of ADC value. Regarding the
3rd case whether or not the presence of
atypia with hyperplasia can be the cause
of low ADC value, cannot be inferred
from this study and we believe it needs a
dedicated study targeted specifically on
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this subject to include many cases of
diverse types of hyperplasia.
Combining DWI with conventional
routine pelvic MRI protocol seems
promising. If we kept in mind that the
definite
diagnostic
criteria
for
endometrial carcinoma on conventional
MRI protocol is the demonstration of
myometrial invasion4,17, that means we
may misinterpret early endometrial
carcinoma as benign lesion or overlook
foci of malignant transformation on
background of hyperplasia if we depend
solely on morphological criteria, since
DWI is a functional imaging it may detect
early
disease
before
myometrial
invasion27.
The limitation to our study was the
presence of lesions diagnosed only by
D&C, which is unavoidable in benign
lesions given the fact that hysterectomy is
not mandatory for these lesions.
In conclusions DWI with ADC value
measurement is a valuable non-invasive
diagnostic test aiding to differentiate
benign
from
malignant
uterine
endometrial cavity lesions, using a cut off
ADC value of 0.976 x 10-3 mm2/sec
yielding 100% sensitivity and 89.6%
specificity for diagnosing endometrial
carcinoma,
however,
ADC
value
measurement is not helpful to determine
the subtype of benign endometrial lesions
(polyp, hyperplasia and others) since it
shows no significant difference among
them.
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Sample case from the study

A 42 year old unmarried female present with abnormal uterine bleeding for 2 years, A.
On T2 the endometrium signal was hypo-isointense (arrow), B. DWI: high SI
(arrowhead), C. dark signal on ADC with low value 0.65x10-3mm2/sec (arrow). on
histopathological analysis the result was atypical complex hyperplasia with low grade
endometrial adenocarcinoma of endometrioid type with focal squamous differentiation
invading the myometrium more than inner half, the cervix shows chronic cystic
cervicitis. D. Gross specimen.
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