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Abstract

Background: Transvaginal ultrasonography (TVS) imaging 1s a
routine, non-invasive procedure 1n initial evaluation of patients with
abnormal uterine bleeding in perimenopausal age. However, there 1s
no yet a cutoff value to discriminate benign form malignant cases.

Aim of the Work: Is to assess the potential value of endometrial
volume measurements by 2D TVS compared with that of endome-
trial thickness in prediction of different endometrial pathologies mn
women with perimenopausal uterine bleeding.

Patients and Methods: Ninety-two perimenopausal women present-
ed with uterine bleeding were enrolled to the study after exclusion
of general and local caused of bleeding as polyps and fibroids. TVS
(2D) was done to measure endometrial thickness and volume using a
specific formula. Endometrial biopsy was taken and the pathological
results was correlated with the endometrial thickness and volume.

Results: There was a statistically noticeable difference between be-
nign endometrial pathology compared to endometrial hyperplasia
with atypia or endometrial carcinoma as regard age as well as body
mass index. There was a high statistically significant difference be-
tween patients with benign endometrium pathology and malignant
endometrial pathology regarding endometrial thickness and volume.
That endometrial volume had a high predictive value as proved by
an area under the ROC curve (AUC) of 0.826. The best cut-off value
was an endometrial volume >11.675 cm3. While (ROC) curve anal-
ysis for differentiation of patients using endometrial volume and en-
dometrial thickness mto women with benign endometrial pathology
or hyperplasia and those with endometrial carcinoma; Endometrial
volume also had a higher predictive value than endometrial thickness
as proved by an area under the ROC curve (AUC) of 0.871. The
cut-off value was an endometrial volume >13.105 cm3. While using
endometrial thickness cut-off value was an endometrial thickness >
14 5mm.

Conclusion: endometrial volume measured with mexpensive 2D
TVS has a higher predictive value than measuring endometrial thick-
ness n correspondence to the pathological results m patients with
perimenopausal bleeding.

Keywords: Perimenopausal bleeding, endometrial volume, 2D trans-
vaginal ultrasound.
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INTRODUCTION

Persistent changes to the bleeding patterns during
the perimenopausal period may be dangerous and
careful evaluation should be done. (Klemn NA,
1998).The increasing prevalence of obesity and
metabolic syndromeyielded to higher incidence
of endometrial cancer. Between 1992-1994 and
2009-2011, the European age-standardized rates
of uterine cancer in the UK have risen by 48%
(CRUK, 2014).

Transvaginal ultrasound (TVS) 1s an mexpensive,
non-invasive way to indirectly visualize the endo-
metrial cavity. Therefore, it 1s recommended as a
first diagnostic tool to assess uterine pathology m
any woman presenting with AUB. There 1s con-
tinuing interest in the role of spectral and color
Doppler imaging for the endometrium (Kotdawa-
la, et al.2013).

Measuring of the endometrial thickness for deter-
mination of the cause of abnormal uterine bleed-
ing in the perimenopausal women is not easy m
absence of anatomical lesions. Anovulatory cycles
are a common cause, but hyperplasia, submucous-
myomas, and carcinoma are of the concern to the
patients (Merce, et al. 1991).

Volumes are usually measured by 3D where data
are retrieved and presented in multi-planer dis-
play mode which simmultaneously displays three
perpendicular planes on the screen for the volume
calculation which done by built in computer pro-
gram using VOCAL. The endometrial volume was
measured in plane A by delineating the endome-
trial margin at the endometrial-myometrial inter-
face from the fundus to the internal cervical in a
number of parallel slices which are 1-2 mm apart
(Elsokkary M, 2016).Endometrial volume also can
be measured by 2D transvaginal sonography with
easy and applicable procedure by 2D TVS ellipse
help to predict endometrial pathology. The formu-
la for determining the volume of the endometrium
by using one diameter and ellipse or three dia-
metrs of the endometrium.

The basic limitation of all imaging techniques has
been the diagnosis of cellular changes in the en-
dometrium. As of now the best use of ultrasonog-
raphy along with saline infusion sonography in
pre-menopausal AUB is to rule out organic pathol-

ogies such as a fibroid, adenomyosis, polyp etc., It
has been proposed to use the ‘thick endometrium’

as a screening tool to select patients for histologi-
cal assessment (Tinelli R et al., 2008).

The cut off value for endometrial thickness 1s >12
mm 1is the most common used for screening but its
use 1s not recommended as this has been found to
be maccurate and a blind adherence. In contrast,
endometrial thickness >4 mm m post-menopausal
bleeding has a better predictive value in diagno-
sis of about 99% patients with endometrial can-
cer. However, repeated episode of postmenopausal
bleeding with a endometrial thickness <4 mm, a
biopsy is done to exclude that 1% chance of endo-
metrial cancer (Litta P et al., 2005).

Endometrial pathology should be evaluated in
women with abnormal uterine bleeding that not re-

sponding to a course of therapy for three months.
(Brand A et al., 2000).

Aim of the Work:

Is to assess the potential value of endometrial vol-
ume measurements by 2D TVS compared with that
of endometrial thickness in prediction of different
endometrial pathologies in women with perimeno-
pausal uterine bleeding.

PATIENTS AND METHODS

A prospective observational study was conducted
on perimenopausal women with abnormal uterine
bleeding who attended to Obstetrics & Gynecol-
ogy department at Mansoura university hospital.

Patients: From August 2017 till August 201 8, ninety
two patients who were admitted to Obstetrics & Gy-
necology department at Mansoura university hospi-
tal suffering from perimenopausal uterine bleeding
were enrolled into the study. Age ranged from 45-
55 years with symptoms of abnormal bleeding e.g.
heavy menstrual bleeding, mtermenstrual bleed-
mg and polymenorrhea within the last six months.
General causes of bleeding e.g. liver cell failure,
coagulopathy,  hereditaryhemorrhagictelengecta-
sia patients were excluded. Moreover; local causes
of bleeding e.g. fibroid, polyp and cervical lesion
were also excluded as well as patients with history
of drug intake like antiplatelets, anticoagulant or re-
cent hormonal contraception.

Egypt.J.Fertil.Steril. Volume 25, Number 1, January 2021



Hanan MNabil

Ethical consideration: Study protocol was sub-
mitted for approval by IRB.Informed verbal and
written consent was obtained from each partici-
pant sharing in the study.

Methods: All patients were exposed to the following

* Full history taking, General, abdominal and
pelvic examination

2D-TVS measuring endometrial thickness by
Sonoace R3medisone Samsung South Korea de-
vice) endometrial thickness 1s measured at its
thickest part in the longitudinal plane. The sur-
rounding more echo lucent layer (or “halo”) i1s
considered to be the inner myometrium and is not
included.

« Fig (1): 2D endometrial thickness by TVS
SAMSUNG MEDISONE sonoace R3 South
Korea device

« 2D-TVS measuring endometrial volume by the
same device. The formula for determining the
volume of the endometrium by using one di-
ameter and ellipse reads as follow :

Volume of an ellipsoid

Fig (2): 2D endometrial volume by TVS SAM-
SUNG MEDISONE sonoace R3 South Korea de-
vice

« Patients prepared for dilatation and curettage(
one to two days following ultrasonic assess-
ment) using sedating agents e.g. Propofol 2%,
Midazolam, Fentanyl.

« Endometrial samples sent to Pathology depart-
ment at Mansoura university forhistopatholog-
ical examination.

* Comparison of the endometrial thickness and
volume obtained by 2D- TVS with the results of
the histopathological examination of endometri-
al tissue.

Results:

The mean age of the patients was 50.53 + 3.64
years. About third of them were diabetic patients,
half of them were hypertensive, and 2.2% have had
viral hepatitis.

o
o
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Table (1): Distribution of the pathological results in women under study:

Result of pathology No %
Endometrial hyperplasia without atypia 37 40.2
Disordered proliferative endometrium 23 25.0
Endometrial carcinoma 13 14.1
Endometrial hyperplasia with atypia 7 7.6
Proliferative endometrium 3 33
picture of irregular endometrial shedding 1 1.1
Scanty endometrial tissue with occasional proliferative glands 1 1.1
Atrophic endometritis 6 6.5
Endometritis 1 1.1

Figure (3 ): Chart for the patients histopathological results

® Endometrial hyperplasia without

atypia

mdisordered proliferative endometrium

M Endometrial carcinoma

M Endometrial hyperplasia with atypia

M proliferative endometrium

M picture of irregular endometrial

shedding

There was a statistically noticeable difference between benign endometrial pathology compared to endo-
metrial hyperplasia with atypia or endometrial carcinoma as regard age [(49.93 + 3.58 and 52.70 + 3.05)
respectively|, panty [3.74 + 1.48, 3.30 £+ 1.59respectively] and body mass index [35.49 + 2.34, 37.95 +

1.61respectively] using independent sample t-test.
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Table (3): Endometrial volume and thickness in patients with benign endometrial pathology, endome-
trial hyperplasia and endometrial carcinoma ranging from the 1stand 3rdquartiles (interquartile range)

using Kruskall-Wallis test.

N Endometrial thickness (mm) Endometrial volume (¢cm3)
[median(range)] [median(range)]
Benign endometrial pathology | 35 9(6-10) 9(7.2-11.7)
Endometrial hyperplasia 44 10(8—-12) 12.2 (10.1 - 18.3)
Endometrial carcinoma 13 17 (13.5-30) 26 (16 —52.5)
) 02 23.222 26.682
Kruskall-Wallis test P <0001 < 0.001*
As regarding to endometrial volume and endome- ROC Cuiva
trial thickness there was a high statistically signif-
icant difference between patients with benign en-
dometrium pathology and malignant endometrial i
pathology. That endometrial volume had a high '
predictive value as proved by an area under the
ROC curve (AUC) of 0.826. The best cut-off val-
ue was an endometrial volume >11.675 cm3. This 0.8
had a sensitivity of 95%, a specificity of 62.5%,
+ve predictive value 41.3% and -ve predictive val-
ue 97.8% and endometrial thickness cut-off value
was an endometrial thickness>10.5mm, evidenced = > 0.6
by an area under the ROC curve (AUC) of 0.809 .=
This had a sensitivity of 85%, a specificity of 2
69.4%, +ve predictive value 43.6% and -ve pre-  ¢H o
dictive value 94.3%. '
Table (4): ROC curve analysis for differentiation
of patient’s pathology results into those with be-
nign endometrial results and those with endome- 0.2~
trial hyperplasia with atypia or carcinoma using
measured endometrial volume
Variable Volume 0.0 | | | | |
Cut off point 11.675 0.0 0.2 04 ‘ D.-G 0.8 1.0
Area under the curve 0.826 ) 1- Specificity )
Sensitivity 95% Diagonal segments are produced by ties
Specificity 62.5% Table (5): ROC curve analysis for differentiation
Positive predictive value 41.3% of patient’s pathology results into those with be-
Negative predictive value 97.8% nign endometrial pathology and those with endo-
Accuracy 69 6% metrial hyperplasia with atypia or carcinoma using
P valoe <0001* endometrial thickness.
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Thickness
Cut off point 10.5
Area under the curve 0.809
Sensitivity 85%
Specificity 69.4%
Positive predictive value 43 .6%
Negative predictive value 94.3%
Accuracy 72.8%
P value <0.001*
ROC Curve
1.0
0.8
~. 0.6
=
:.t-ﬂ_'—
| o
D
D 0.4
0.2
0.0-— T T T T T

00 02 04 06 08 10
1- Specificity
Diagonal segments are produced by ties

The results of the ROC curve analysis for differ-
entiation of patient’s pathology into benign endo-
metrial pathology or hyperplasia and endometrial
carcinoma using endometrial volume had shown
also that endometrial volume had a good predic-
tive value as proved by an area under the ROC
curve (AUC) of 0.871. The best cut-off value was
an endometrial volume >13.105 ecm3. This had a
sensitivity of 92.3% , a specificity of 73.4%, Pos-
itive predictive value 36.4% and negative predic-
tive value 98.3%, using endometrial thickness cut-
off value was an endometnal thickness>14.5mm,

proved by an area under the ROC curve (AUC) of
0.867This had a sensitivity of 76.9%, a specificity
ot 89.9%, +ve predictive value 55.6% and -ve pre-
dictive value 96%.

Table (6): ROC curve analysis for differentiation
of the patient’s pathology into benign endometrial
pathology or hyperplasia and endometrial carcino-

ma using endomemal volume at a cut off value of
13.105 cm’.

Volume
Cut off point 13.105
Area under the curve 0.871
Sensitivity 92.3%
Specificity 73.4%
Positive predictive value 36.4%
Negative predictive value 98.3%
Accuracy 76.1%
P value <0.001*
ROC Curve
1.0
0.8
=
."ﬁ
o)
D
D 0.4+
0.2
0.0 T T T T T

00 02 04 06 08 10
1- Specificity
Diagonal segments are produced by ties
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Table (7): ROC curve analysis to differentiation of pa-
tient’s pathology into benign endometrial pathology or
hyperplasia and endometrial carcinoma using endome-
trial thickness at a cut off value of 14.5mm

Discussion

Menstrual disorders affect the lifestyle in other-
wise healthy women. Once bleeding occurs, in-
vestigation should be done to exclude benign and
malignant causes (Munro M, 2014).In most stud-
1es about 43-66% of cases with hyperplasia were
missed by D&C when comprising both women

with perimenopausal and those with postmeno-
pausal bleeding. (Karampl E et al., 2001).

Three-dimension ultrasound has been used to ex-
plore anatomical sections of the uterine cavity;
the relations of myomas to the cavity, endometrial
polyps can be diagnosed through it and endome-
trial volume measurement rather than thickness in
women with AUB are feasible (Fleischer AC et al.,
2003).

The current study aimed at assessment of the po-
tential value of endometrial volume measurements
by 2D transvaginal sonography compared with
that of endometrial thickness in foretelling of dif-
ferent endometrial pathologies in women with per-
imenopausal uterine bleeding. The resultsshowed
that there is higher predictive role of endometrial
volume 1n prediction of different endometrial pa-
thologies like hyperplasia or carcinoma that affect
women with perimenopausal uterine bleeding and
this comes consistent with findings from other
studies(M. Odeh et al., 2007, Elsokkary M et al.,
2016 and Wael .S. Nossair, 2017).

However, to the best of our knowledge, all studies
concerned with assessment endometrial volume
were done by 3D ultrasound machme. Howev-
er,the financial burden and the limitation of the re-
sources in many areas in the world made the i1dea
of using 2D and getting accurate results looks glo-
ry and reasonable.

The histopathological results in the current study-
showed that 6.5% of specimen was atrophic en-
dometritis, 25% was disordered proliferative en-
dometrium, 40.2% was endometrial hyperplasia
without atypia, 7.6% was with atypiaand 14.1%
was endometrial carcinoma.This 1s different to
another study that showed that myomas found m
32% of specimens, endometrial hyperplasia m
22% and endometrial carcinoma i only 4% of
them(Pyar1 JW, et al., 2006).Low incidence of en-
dometrial atrophy may be explained by the group

Thickness
Cut off point 14.5
Area under the curve 0.867
Sensitivity 76.9%
Specificity 89.9%
Positive predictive value 55.6%
Negative predictive value 96%
Accuracy 88%
P value <0.001*
ROC Curve
1.0
0.8
= 0.6
=
."ﬁ
-
D
P 0.4
0.2+
0.0—— I | I | |
0.0 0.2 0.4 0.6 0.8 1.0
1- Specificity
Diagonal segments are produced by ties
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of enrolled patients that usually take hormonal re-
placement therapy in the perimenopausal period.
There 1s similarity in the prevalence of endometri-
al carcinoma 1in the present study (14.1%) and that
reported in another study (Khare A, 2012).

Regarding to endometrial volume there was a
difference between cases with benign endome-
trial pathology, endometrial hyperplasia and en-
dometrial carcimoma, the medians (IQR) were [9
(7.2-11.7),12.2 (10.1 — 18.3) and 26 (16 —52.5)
cm3 respectively, using Kruskal-Wallis test. Sim-
ilarly using the same test as regards endometrial
thickness there was noticeable difference between
them; the medians (IQR) were [9 (6 — 10), 10 (8 —
12) and 17 (13.5 — 30) mm respectively.

Results were consistent with other study done
many years ago, (Kupesic S, et al., 1991), the
mean value of the endometrial volume in hyper-
plasia was 7.82 + 7.60 cc and was higher than the
volume of patients with polyps (mean 2.63 +2.12
cc). Correspondingly; i a study done byM. Odeh
et al. in 2007the endometrial volume 1 patients
with normal endometrium and pathologic endo-
metrial were 6.87+ 6.3 cc and 13.79 + 13.2 cc re-
spectively.

Endometrial volume in women with endometri-
al cancer was 18.1 cc and 11.2 cc in women with
hyperplasia; both values were higher than in the
normal. Their results showed difference than the
current study results that may be explained by the
heterogeneity in the group studied and the type of
endometrial cancer present.

Discrimination of the results using ROC curve for
endometrial volume and thickness into those with
benign endometrium and those with endometrial
hyperplasia with atypia or carcinoma; endometrial
volume had a better predictive value than endo-
metrial thickness as proved by an area under the
ROC curve (AUC) of 0.826. The cut-off value was
an endometrial volume >11.675c¢cm3. On the oth-
er hand.endometrial thickness cut-off value was
10.5mm.

While (ROC) curve analysis for differentiation of
patients using endometrial volume and endometri-
al thickness into women with benign endometrial
pathology or hyperplasia and those with endome-
trial carcinoma; Endometrial volume also had a

higher predictive value than endometrial thickness
as proved by an area under the ROC curve (AUC)
of 0.871. The cut-off value was an endometrial
volume >13.105 cm3. While using endometrial
thickness cut-off value was an endometrial thick-
ness > 14.5mm.

In another study done to predict the carcinoma of
the endometrium in women with postmenopaus-
al bleeding by measuring the endometrial volume
through vocal. Patients were classified into two
groups of postmenopausal Women with and with-
out bleeding the later was used for control. 50% of
the patients had benign disease, 35% with atypia
and 15% with cancer in the study group. Whereas
in cases with atypia or cancer endometrial thick-
ness was 9.614/-5.12 mm but endometrial volume
was 3+/-1.1 ml, in cases with benign endometri-
um they were 4.87+/-3.43 mm and 1.52+0.82 ml,
respectively. While in the control group, endome-
trial volume was 1.15+/-0.14 ml Endometrial vol-
ume with cutoff value of 1.35 ml was found to be
with higher sensitivity than endometrial thickness
in prediction of malignancy (Mansour GM et al,,
2007).

Ebrashy et al., 2004; showed that 3Dtransvaginal
sonography has higher accuracy than 2dtransvag-
inal sonography in detection of endometrial pa-
thology. While other studies assessing the value of
ultrasound and hysteroscopy in diagnosis of intra-
uterine lesions showed there 1s higher sensitivity
of combined 2D US and hysteroscopy than 2D
US alone in diagnosis of perimenopausal bleed-
ing. (Pasqualotto EB, et al., 2000, Bonnamy et al.
2002, Dery et al. in 2007).

Conclusion

Our study confirms that endometrial volume 1s a
better diagnostic tool than endometrial thickness
in foretelling carcinoma of the endometrium and
hyperplasia in women with perimenopausal bleed-
ing.
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Recommendations:

* Endometrial volume 1s more sensitive than en-
dometrial thickness for predicting malignancy
m perimenopausal women

* The commonest pathology of the endometrium
m women with perimenopausal bleeding is en-
dometrial hyperplasia.

* Endometrial volume of 13.105 cm3 or greater
may predict malignancy m women with peri-
menopausal bleeding. This has a sensitivity of
92.3% , a specificity of 73.4%, Positive predic-
tive value 36.4% and negative predictive value
98.3%,

* Endometrial thickness cut-off value of benign
rather malignant lesion mm perimenopuasal
women 1s >14.5mm,This has a sensitivity of
76.9%, a specificity of 89.9%, +ve predictive
value 55.6% and -ve predictive value 96%.

Limitation of the study

This study has some limitations. First, it may be,
untilthe date submitting this work, the first ob-
servational study to assess the effect of 2D endo-
metrial volume in foretelling of the endometrial
pathology in the Mansoura university hospitals.
Second, recruitment of a larger group of patients,
multicentric studies may show different relations
with different pathologies
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