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Ultrasound Diagnostics in Patients with Endometrial Carcinoma
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Abstract: Introduction: Endometrial carcinoma is diagnosed by histopathological assessment of the sampled
endometrium. After establishing the diagnosis the patient needs to be further evaluated in order to establish an optimal
treatment. The most important factors that determine the treatment plan include: age, reproduction status, the depth of
myometrial invasion, cervical invasion, histopahological type of tumor, histological and nuclear grade. Surgery is the
most common treatment. The choice of optimal surgical procedure may include various imaging methods.

Aim of the study: Testing the usefulness of applying the ultrasound diagnostics in preoperative evaluation of patients
diagnosed with endometrial carcinoma.

Method: The prospective study included 61 patients diagnosed with endometrial carcinoma. The ultrasound was used to
estimate the presence and depth of invasion of the uterine muscle and cervical inclusion. The obtained parameters were
compared to histopathological findings from surgically removed uterus.

Results: The sensitivity of the ultrasound method in the estimation of myometrial invasion in the tested sample was
77.59%, specificity was 100.00%, predictive value of the positive test was 79.03%. The sensitivity of the ultrasound
method in the estimation of cervical invasion in the tested sample was only 11.11%, specificity was 90.91%, predictive
value of the positive test was 33.33%, predictive value of the negative test was 71.43%, whereas total accuracy of the
method was 67.74%.

Conclusion: Ultrasound diagnostics can be used in the assessment of the depth myometrial invasion but not in the

assessment of cervical inclusion.
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INTRODUCTION

Endometrial carcinoma is one of the most common
malignant tumors of female reproductive organs. About
200.000 women develop endometrial carcinoma every
year, and about 50.000 women die [1]. The incidence
of the uterine carcinoma in the developed countries is
12.9/100.000 (mortality 1.6/100.000), while in the
undeveloped countries it is 5.7/100.000 (mortality
0.7/100.000) [2]. In Serbia, endometrial carcinoma is
the fifth most common malignancies among women
following breast cancer, colon cancer, rectal and
cervical cancer [3]. The incidence of endometrial
carcinoma increases with age (5-10 years before
menopause) with peak incidence between 65 and 70
years of age [4].

The first and most common symptom of a malignant
disease of the endometrium is  abnormal
postmenopausal bleeding [5]. The greatest number of
patients was postmenopausal at the time of diagnosis
and vaginal bleeding was considered a serious
symptom. Out of all patients, 7% to 14% were
premenopausal [6-9].
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Every abnormal genital bleeding demands careful
examination. After taking the history and clinical
examination (with a speculum, bimanual, rectovaginal)
a number of diagnostic procedures are undertaken.
The available procedures include: cytological
diagnostics, ultrasound diagnosis and tumor markers.

Cytological diagnostics is not sensitive enough in
the diagnosis of endometrial carcinoma [10] because
the cells of endometrial carcinoma are rarely
spontaneously desquamated [11] because they are
submitted to changes when they pass through the
reproductive tract [12], because cervical canal stenosis
(in postmenopausal women) is common [10] and
because the sample is most commonly indirectly taken.
The sample taken directly (by washing out or by brush)
is more reliable in the detection of endometrial
pathology [12].

Transvaginal sonography is available, noninvasive
and painless and it is often used in screening and in
the evaluation of abnormal uterine bleeding. Majority of
authors state that measuring the thickness of the
endometrium, especially in postmenopausal women is
a satisfactory method with high specificity in the
detection of endometrial carcinoma and other
endometrial abnormalities [13]. According to numerous

© 2012 Lifescience Global



20 Journal of Analytical Oncology, 2012 Vol. 1, No. 1

Aleksandra et al.

authors, the critical depth of the endometrium is 5 mm
and sampling of the endometrium is necessary as well
as histopathological evaluation [14]. On the other hand,
there are reports that with 5 mm endometrial thickness
only 4% of patients with severe endometrial pathology
will be registered with transvaginal sonography [15]. A
study performed on a larger sample with
histopathological evaluation of 6 mm thick
endometrium showed that specificity of this test was
98% and sensitivity was 17%, so the conclusion of the
study was that transvaginal sonography was not
suitable for the screening of endometrial carcinoma
[16].

Tumor markers are not elevated in the early phases
of the disease and they are not endometrium-specific
(CA 125), therefore, they are not suitable in
establishing the diagnosis [17]. There are claims that in
the future apolipoproteins A1 and C1 could be used in
screening [18].

The diagnosis is established on the basis of fraction
explorative curettage, hysteroscopically controlled
biopsy or aspiration biopsy of the endometrium and
histopathologic analysis of the obtained endometrium.
The histopathology of the curettement and the findings
in the surgically removed uterus usually show a
significant match or the surgical findings are more
severe [19-22].

In case recurrent bleeding is present with negative
histopathological findings, hysteroscopically targeted
biopsy should be performed. Hysteroscopy is not a
replacement for transvaginal sonography and cytology
because it is invasive and there is potential risk for
transtubal dissemination process (due to the use of
fluids) but is has significance especially in case of focal
lesions. There is a good correlation between the visual
impression of the hysteroscopically biopsied change
and histopathological findings [23-25].

Endometrial carcinoma is a disease with good
prognosis because most patients have the first stage of
the disease at the time of diagnosis, and because it
belongs to less aggressive tumors. However, it has
been noticed that the patients who die from this
neoplasm were also diagnosed and treated during
early stages [26]. After establishing the diagnosis of
malignant tumor of the corpus uteri, it is necessary to
define the prognostic parameters and create a
treatment plan.

The prognosis and treatment of endometrial
carcinoma depend on several factors. The prognostic

parameters are classified into nontumor (race, age,

menopausal status) and tumor: uterine and
extrauterine. The extrauterine prognostics factors
include: adnexal involvement, intraperitoneal

metastases, positive peritoneal fluid, metastases in the
pelvic and paraaortic lymph nodes. The uterine
prognostic parameters include; tumor  size,
histopathological tumor type, the degree of maturity,
the depth of myometrial invasion, vascular invasion and
DNA ploidy [27, 28].

The most important determinants in treatment plan
include: probable disease stage, age, reproductive
menopausal status, histopathological type of tumor,
histological and nuclear grade, presence and degree of
myometrial invasion and presence of cervical
infiltration. [29,30].

There are two pathways of carcinogenesis and two
types of endometrial cancer. The most common type of
endometrial carcinoma is endometrioid type of
adenocarcinoma which develops under the conditions
of hyperplastic endometrium, it is hormone-dependent
and has a good prognosis. Nonendometrioid types are
more aggressive, they develop within atrophic
endometrium, they spread more quickly and have a
more negative prognosis [31,32].

Histologic grade represents represents the ration
between solid parts and glandular tumor parts (Grade |
includes the presence of solid parts up to 5%, Grade Il
includes the presence of solid parts up to 50% and
Grade 1l comprises the percentage of solid parts
above 50%). Higher grade of the disease is a negative
prognostic parameter (deeper myometrial infiltration is
more common, the incidence of pelvic and paraaortic
metastases is higher) [30].

Nuclear grade is determined on the basis of the
degree of nuclear atypia. Tumors with nuclear grade I
have polymorphic, hyperchromatic nuclei with rough
irregular  chromatin and prominent nucleolus.
Endometrial tumors are classified into three groups:
well, averagely and badly differentiated or, according to
some authors, into low grade and high grade. The last
FIGO grading system revision and histopathological
classification by the WHO suggests that tumors are
graded according to both criteria, architectural and
nuclear [33, 34].

The grade of endometrial carcinoma is surgically
and histopathologically determined [35-38] and
preoperative method may be used for determining only
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the probable grade, using clinical examination,
fractional curettage and modern imaging techniques.

Disease stadium determines survival which is
reduced with higher grades [31, 32]. At the time of
diagnosis, the greatest number of patients was able to
undergo surgery and 10% had extrauterine disease
[39]. The greatest number of patients will be treated
surgically if there are no severe comorbidities which
would present a contraindication. The choice of optimal
surgical method includes modern imaging techniques
(ultrasound  diagnostics — US, computerized
tomography — CT and magnetic resonance imaging —
MR).

The application of ultrasound in patients diagnosed
with endometrial carcinoma aims at: detecting tumor
changes, estimating the myometrial invasion and
detecting the cervical involvement [40-45]. Myometrial
invasion is an independen prognostic parameter. The
presence of deeper myometrial invasion increases the
possibility of developing recurrent disease (locals
recurrences, metastases in paraaortic and pelvic nodes
[30]. The presence of the deep muscular invasion
points to patients who require dissection of regional
lymph glands [27,28,46-48]. The current
histopathological grading obliges a surgeon to perform
intraoperative estimation of the degree of muscular
invasion and to decide on the type and invasiveness of
the treatment depending on preoperatively known
parameters (histopathological disease type, histological
and nuclear grade, age, menopausal status) as well as
on the parameters estimated intraoperatively (depth of
muscular invasion, presence of cervical infiltration and
extrauterine spread of the disease). Cervical infiltration
is also an independent prognostic parameter and if it is
present it is necessary to radicalize the operation and
conduct dissection of reginal lymph nodes [49, 50].

Patients with the diagnosis of endometrial
carcinoma may undergo preoperative evaluation by
transvaginal sonography in order to plan the treatment:
the choice of optimal procedure, surgeon and
institution.

The aim of the study was to estimate the
significance of preoperative ultrasound evaluation of
patients diagnosed with endometrial carcinoma.

MATERIAL AND METHODS

The study was prospective. It included 62 patients
diagnosed with endometrial carcinoma. The patients

were admitted at the Clinic of Gynecology and
Obstetrics for operative treatment after examination
and approval from the consulting body of the Clinic of
Oncology in Nis. The patients with severe comorbidities
or with advanced and nonoperative disease were not
referred to the Clinic of Gynecology and Obstetrics.
The data were collected from January 2009 to
February 2011. All patients had histopathological
findings of endometrial carcinoma and they were
prepared for surgery as outpatients. During immediate
preoperative preparation, after admittance and with
consent, the routine preparation for surgery (history,
examination by a gynecologist and anesthesiologist)
was followed by ultrasonic diagnostics.

Patients’ age ranged from 35 to 79. Average age
was 62. The greatest number of patients was
postmenopausal — 57 (92%), whereas only 5 (8%)
were premenopausal. An average postmenopausal
patient was in the postmenopausal period for 11 years.
Majority of patients were from urban areas 52 (84%),
and 10 (16%) were form rural areas. There were 36
(58%) of patients with high school education, 20 (32%)
with elementary school and 6 (10%) patients had
higher education. Average menstrual cycle was 28
days, menarche in an average patient occurred at the
age of 13. Average number of deliveries was 2.08, and
the average number of miscarriages was 2.85. The
comparison of the groups of premenopausal and
postmenopausal women showed no statistical
differences regarding education level, origin, menarche
and parity status. The menstrual cycle was significantly
longer in postmenopausal patients, compared to
women who were not in the menopause
(28.33+£1.23:28.00+£0.00 days; t=2.05 and p<0.05). The
differences of other numerical characteristics, as well
as the presence of some attributive features between
premenopausal and postmenopausal patients were not
statistically significant in the tested sample (Table 1).

The patients who underwent explorative laparotomy
was excluded from the study because it was not
possible to compare the estimated parameters with the
parameters measured ultrasonically (the uterus was
not removed).

The most common comorbidities present in patients
were: hypertension (85.5%), obesity (50%), diabetes
(37%), thromboembolic diseases (8%) and gallbladder
calculosis (14%) (Table 2). Malignant diseases of other
localities were registered in 3 patients (4.8%) and
malignant diseases in immediate kin were present 6
(9.7%) patients (Graph 1).
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Table 1: Characteristics of Patients with Endometrial Carcinoma with Regard to Menopausal Status

Comparison among

Total (n=62)
No (n=5) Yes (n=57) groups
Age 54.80+14,86 | 62,77+7,96 62,13+8,80 p=0,299 t=1,19
Duration of symptoms (months) 6.40+4,04 3,74+3,76 3,95+3,82 p=0,219 t=1,42
Menarche (age) 12,80+2,17 13,02+1,62 13,00+1,65 p=0,836 t=0,22
Duration of mensytrual cycle (days) 28,00£0,00 28,33+1,23 28,31+1,18 p=0,045 t=2,05
Number of deliveries 2,20+1,92 2,07+1,29 2,08+1,33 p=0,889 t=0,15
Number of miscarriages 2,00+1,58 2,93+4,09 2,85+3,95 p=0,322 t=1,04
Years after menopause - 12,3947,91 11,3948,30 -
Education level
Elementary 2 (40,0%) 18 (31,6%) 20 (32,3%) p=0,729
High school 3 (60,0%) 33 (57,9%) 36 (58,1%) x°=0,63
Higher - 6 (10,5%) 6 (9,7%)
Residence
p=0,306
Rural - 10 (17,5%) 10 (16,1%) 2
x=1,04
Urban 5(100,0%) 47 (82,5%) 52 (83,9%)

Table 2: Present Comorbidities in Patients Operated for Endometrial Carcinoma and Presence of Malignant Diseases

in Next of Kin
Total (n=62) Comparison between groups
No (n=5) Yes (n=57)
Hypertension
No 1 (20,0%) 8 (14,0%) 9 (14,5%) p=0,717
Yes 4 (80,0%) 49 (86,0%) 53 (85,5%)
Diabetes
No 5 (100,0%) 34 (59,6%) 39 (62,9%) p=0,073
Yes - 23 (40,4%) 23 (37,1%)
Obesity
No 3(60,0%) 28 (49,1%) 31 (50,0%) p=0,641
Yes 2 (40,0%) 29 (50,9%) 31 (50,0%)
Gallbladder calculosis
No 4 (80,0%) 49 (86,0%) 53 (85,5%) p=0,717
Yes 1(20,0%) 8 (14,0%) 9 (14,5%)
Varices and thromboembolic disease
No 5 (100,0%) 52 (91,2%) 57 (91,9%) p=0,490
Yes - 5(8,8%) 5(8,1%)
Chronic respiratory disease
No 5 (100,0%) 54 (94,7%) 59 (95,2%) p=0,599
Yes - 3(5,3%) 3 (4,8%)
Breast cancer

No 5 (100,0%) 56 (98,2%) 61 (98,4%) p=0,765
Yes - 1(1,8%) 1(1,6%)
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(Table 2). Continued.....

Total (n=62) Comparison between groups
No (n=5) Yes (n=57)
Carcinomas of other localizations
No 5(100,0%) 55 (96,5%) 60 (96,8%) p=0,670
Yes - 2 (3,5%) 2 (3,2%)
Disease of the bones and joints
No 5(100,0%) 55 (96,5%) 60 (96,8%) p=0,670
Yes - 2 (3,5%) 2 (3,2%)
Psychiatric diseases
No 5(100,0%) 55 (96,5%) 60 (96,8%) p=0,670
Yes - 2 (3,5%) 2 (3,2%)
Malignant diseases in the family
No 5(100,0%) 51 (89,5%) 56 (90,3%) p=0,445
Yes - 6 (10,5%) 6 (9,7%)
HypErtension |t o g o e g o oo g 0 oo g 0 oo g i e g m g m g m g1 85 5 %0
Dinbetes  [Mrmimrra i i nra e asn37.1%
Obesty 50.0%
Galbhdder cakubosis 14.5%
Varices and throrboembolic disease el 8.1%
Chronic respiratory dsease ea4.8%
Breast cancer |§ 1.6%
Carcinormas of other ocalzatons 2§ 3.2%
Dsease of the bones and jomts ~ [®%3.2%
Psychatric dseases  [#%3.2%
Malignant dseases in the family maEne19.7%

Graph 1: Present comorbidities in patients operated for endometrial carcinoma and presence of malignant diseases in next of

kin.

The analysis of postoperative histopathological
results showed that differences in representation of
some histopathological types in menopausal and non-
menopausal patients are statistically significant in the
tested sample (x°=16.90; p=0.002) (Table 3). The
selected comparison did not confirm significant
differences in representation of endometrioid type of
cancer in menopausal and non-menopausal patients
(Fisher’s test: p=0.059) (Table 3).

The analysis of histopathological report showed that
in 6.6% of patients there was no invasion; myometrial
invasion up to a half of the uterine wall was confirmed
in 41.0% and more than a half was confirmed in 52.5%.

invasion of the cervix was not confirmed in 71.0% of
patients and it was present i 29.0% of patients (mucosa
was included n only 8% while 21% had stromal
infiltration). Metastatic disease (spread to the adnexa
and regional nodes) was confirmed in 9.7% of patients.
Histopathological findings of the surgically removed
uteri showed no malignant processes in 3 patients
96.6%) (Table 4).

According to the FIGO classification, patients with
the disease limited to the body of the uterus have stage
| of the disease. Depending on the degree of infiltration
the stage is IA — disease is limited to the mucosa, IB —
myometrial infiltration is less than a half and IC —
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Table 3: Histopathological Results from Surgical Material with Regard to Menopausal Status

Total (n=62) Comparison between groups
No (n=5) Yes(n=57)
Postperative histopathological type

Negative results 1(20,0%) 2 (3,5%) 3 (4,8%)
Endometrioid 2 (40,0%) 50 (87,7%) 52 (83,9%) p=0,002
Papillary - 2(3,5%) 2(3,2%) %=16,90

Serous 1(20,0%) 3(5,3%) 4 (6,5%)

Villoglandular 1(20,0%) - 1(1,6%)

Endometrioid Ca
Non-endometrioid type 2 (40,0%) 6 (10,5%) 8 (12,9%) p=0,059
Endometrioid type 3(60,0%) 51 (89,5%) 54 (87,1%)

Table 4: Analysis of Postoperative Histopathological Findings with Regard to Menopausal Status

Total (n=62) Comparison between groups
Ne (n=5) Da (n=57)
Myometrial invasion
Absent 1(25,0%) 3(5,3%) 4 (6,6%) p=0,059
Up to a half 3(75,0%) 22 (38,6%) 25 (41,0%) %=5.67
More than a half - 32 (56,1%) 32 (52,5%)
Parametrial invasion
No 5 (100,0%) 54 (94,7%) 59 (95,2%) p=0,599
Yes - 3(5,3%) 3 (4,8%)
Extrauterine metastases
No 5 (100,0%) 53(93%) 58 (93,5%) p=0,999
Yes - 4(7,0%) 4 (6,5%)
Cervical invasion
Absent 5(100,0%) 39 (68,4%) 44 (71,0%) p=0,329
Musoca - 5 (8,8%) 5 (8,1%) x°=2,22
Stroma - 13 (22,8%) 13 (21,0%)
Lymphovascular invasion
No 5 (100,0%) 51 (89,5%) 56 (90,3%) p=0,302
yes - 6 (10,5%) 6 (9,7%)

infiltration of the outer half of the myometrium). If the

visible) hypoechoic halo [51, 52].

In transvaginal

cervix is included it may be the case of cervical node
infiltration — stage IIA or stromal invasion of the cervix —
stage 1IB) [35]. This classification provided the system
for estimating the muscular and cervical invasion with
transvaginal ultrasound examination. All the patients
were preoperatively examined with ultrasound device
Toshiba Nemio XG. The examination included
transvaginal sonography using the endovaginal probe.

In the postmenopaus the endometrium is seen as a
thin echogenous line surrounded by (sometimes hardly

sonography, the probe is placed near the area of
interest and the image is of better quality than the
image obtained by transabdominal sonography. The
visualization of both the depth and structural details of
the endometrium is Dbetter with transvaginal
sonography. Hypoechoic layer  around the
endometrium is composed of well vascularized
compact zone [51].

Endometrial cancer is usually seen as a thickened,
hypoechoic layer or as a layer of different echogenity.
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In terms of differential diagnostics, it may be the image
of hyperplasia or of endometrial polyp [43]. First, cross-
sections are made and changes in the endometrium
are monitored as well as the distance of the change
from endo-myometrial border and outer borders of the
uterus. The probe is then rotated in order to make
cross sections from the fundus to the cervix [44]. The
depth of the endometrium, echogenity of the
endometrium and preservation of subendometrial
hypoechoic zone are thereby estimated [43, 51, 52].

Stage IIA of cervical invasion includes the
protrusion of the tumor into endocervical canal without
inclusion of the stroma [43]. Stage IIB includes
infiltration of cervical stroma which demands the
application of radical hysterectomy and pelvic and
paraaortic lymphadenectomy [43, 49]. Ultrasound
examination of the cervix requires the probe to be
moved backwards in order to visualize the cervix. The
changes in echogenity of the cervical stroma are
searched for as well as disturbances in the appearance
of the cervical canal. Detection of cervical infiltration
preoperatively enables planning, choosing the
institution and surgeon trained in radical hysterectomy
and lymphadenectomy.

Transvaginal ultrasound sonography estimates the
depth of muscular invasion and presence and degree
of cervical involvement. The aim of ultrasound
examination is to detect tumor changes, visualize
endometrium (hyperechogenic ring) and monitor the
hyperechogenic layer under the endometrium (less
echogenic myometrium). Penetration into this layer
presents a myometrial invasion and the depth of the
invasion is measured with respect to the depth of the
overall uterine wall. Tumor protrusion and cervical
infiltration are also monitored. Following hysterectomy,
histological findings are compared to the findings
obtained by ultrasound diagnostics. The findings

obtained by hystopathological examination were

considered gold standard.

The length, width and thickness of the uterus were
measured by ultrasound. The volume of the uterus was
calculated and the relationship between these
parameters and the stage was monitored (patients with
stage | of the disease). The measurement of the uterus
and the calculated volume are not significantly
associated with the stage of the disease. Average
thickness of the endometrium in stage IA is 10.33mm,
in stage IB it is 13.68mm,and in stage IC it is
15.67mm.The differences are not statistically
significant. The length of the symptoms is also not
correlated to the stage of the disease at the time of
surgical treatment (Table 5).

Localization of tumor changes could not be
confirmed due to its spread to the whole uterus in 29%
of patients, whereas in 25% of patients no tumor
changes were detected. The most common localization
of changes was the front wall of the uterus (22.6%).
Myometrial invasion registered by ultrasound was
present in 72.6% of patients. There was no myometrial
invasion in 27.4% of patients, invasion less than 50%
was observed in 51.6% and more than 50% invasion
was present in 21% of patients. Cervical invasion was
observed in 9.7% of patients. Average thickness of the
endometrium was 14.34mm in patients with confirmed
endometrial carcinoma. Average thickness of the
endometrium in  premenopausal patients was
14.60mm, while in postmenopausal patients it was
14.34 mm. The stages determined by ultrasound
showed that 17 (27.4%) patients most probably had
stage IA, 29 (46.8%) had stage 1B, 10 (16.1%) had
stage IC and 6 (9.7%) patients had stage 1IB. Myomas
were verified by ultrasound in 30% of patients, ascetic
fluid was present in 6.5%, fluid in the uterine cavity was
observed in 16.1% of patients. Differences in the

Table 5: Comparison of Ultrasound Measurements of the Uterus, Volume of the Uterus, Duration of Symptoms,
Thickness of the Endometrium in Stages IA, IB and IC

| measurement of the uterus (mm) 77,67+13,58 69,32+23,53 69,88+17,42 n.s.

Il measurement of the uterus (mm) 57,33+16,62 48,95+16,5 50,75+12,22 n.s.

Il measurement of the uterus (mm) 52,00+21,93 43,14+£12,22 44,13+10,28 n.s.
Volume of the uterus (mm3) 261,02+206,31 174,36+156,89 176,33+140,08 n.s.
Duration of symptoms (months) 4,33+2,08 3,32+2,57 3,79+3,50 n.s.
Thickness of the endometrium (mm) US 10,3316,51 13,6815,52 15,67+8,03 n.s.
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Table 6: Correlation of Parameters Determined by Ultrasound with Regard to Menopausal Status

Total (n=62) Comparison between
Ne (n=5) Da (n=57) groups
Tumor localization by ultrasound
No change 2 (40,0%) 14 (24,6%) 16 (25,8%)
Anterior wall - 14 (24,6%) 14 (22,6%) p=0,356
Posterior wall - 9 (15,8%) 9 (14,5%) %°=5,52
Bottom of uterus - 5(8,8%) 5(8,1%)
Complete uterus 3 (60,0%) 15 (26,3%) 18 (29,0%)
Myometrial invasion by ultrasound
No 2 (40,0%) 15 (26,3%) 17 (27,4%) p=0,781
Yes 3 (60,0%) 42 (73,7%) 45 (72,6%)
Cervical invasion by ultrasound
No 5(100,0%) 51(89,5%) 56 (90,3%) p=0,445
Yes - 6 (10,5%) 6 (9,7%)
Depth of myometrial invasion by ultrasound
Absent 2 (40,0%) 15 (26,3%) 17 (27,4%) p=0,795
Up to a half 2 (40,0%) 30 (52,6%) 32 (51,6%) x°=0,45
More than a half 1(20,0%) 12 (21,1%) 13 (21%)
Disease stage by ultrasound
1A 2 (40,0%) 15 (26,3%) 17 (27,4%)
IB 2 (40,0%) 27 (47,4%) 29 (46,8%) p=0,815 %°=0,94
IC 1(20,0%) 9 (15,8%) 10 (16,1%)
B - 6 (10,5%) 6 (9,7%)

Thickness of endometrium (mm) US 14,6045,86 14,3246,88 14,3416,76 p=0,922 t=0,10
| measurement of the uterus (M) | 74,40426,37 69,26418,89 69,68£19,37 p=0,690 t=0,43
Il measurement of the uterus (mm) | 53,00414,21 50,18+14,94 50,40£14,79 p=0,690 t=0,42
Il measurement of the uterus (MM) | 47 80+20,52 45,00£12,60 45,23+13,19 p=0,778 t=0,30

values as well as the frequency of some categories in into two categories: No cervical infiltration and cervical
US findings among menopausal and non-menopausal infiltration is present.

patients are not statistically significant in the tested
sample (Table 6).

Myometrial invasion is classified into three
categories: No myometrial invasion (the border
between the endometrium and myometrium is clear
and subendometrial hypoechogenic halo is preserved);
Myometrial invasion is present but with less than 50%
myometrial layer depth (the border between the
myometrium and endometrium is disturbed and
hyperechogenic tumor layer is present in the muscle)
(Figure 1): Myometrial invasion is present and it is
above 50% (Figure 2). Cervical infiltration is classified

Figure 1: Myometrial infiltration, less than a half.
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Figure 2: Myometrial infiltration, more than a half.

Statistical methods. The following statistical
parameters were used for processing the data:
arithmetic mean, standard deviation (SD) and structure
index (%). Student t test was used for comparing
numeric mean values between two groups of
examinees. The comparison of the frequency of
attributive features between the groups was done using
Mantel-Haenszel Chi square test or Fisher's exact test
when some of expected frequencies was less than five.

The determination of diagnostic parameters of the
ultrasound method, compared to histopathological
method was done by calculating sensitivity, specificity,
postivie predictive value, negative predictive value and
efficiency (accuracy) of the method. Sensitivity refers to
accurate classificiation of positive findings, specificity is
accurate classification of negative findings, positive
predictive value is the possibility for the patient to have
positive histopathological findings when ultrasound is
positive, and negative predictive value is the possibility
for the patient to have negative histopathological
results when ultrasound results are negative and
efficiency (accuaracy) of th emethod represents the
total percentage of accurate results.

The estimation of the correlation of results between
the ultrasound and histopathological findings on an
operative preparation was calculated using Kappa
coefficient. The threshold for statistical significance was
the level estimation error less than 5% (p<0.05). The
results of statistical analysis are presented in tables
and graphs. Quantitative statistical analysis was done
by a computer. Registering, grading, grouping,

representation in tables and graphs was performed by
Microsoft Office 2003. The estimations were performed
by SPSS program 10.0 and Statcalc program EPI-
INFO, version 6.

RESULTS

Myomertial invasion was confirmed by ultrasound in
77.6% cases and it was absent in 224%.
Histopathological findings matched the ultrasound
findings in 79% of cases, out of which in 100% (4
patients) invasion was absent and in 77.6% (45
patients) invasion was present (Table 1). Compared to
the estimation of invasion depth, ultrasound findings
corresponded to histopatoloskim findings in 47.5%
(100% with invasion, 60% with invasion up to half and
31.3% with invasion more than a half) (Table 2). Kappa
coefficient value was statistically significant -0.303,
P=0.001, but it points to a low degree of congruence
between the ultrasound and histopathological findings.
The sensitivity of the ultrasound method in the
estimation of myometrial invasion in the tested sample
was 77.59%, specificity was 100%, positive predictive
value was 100%, and negative predictive value was
23.53%. The overall accuracy of the method was
79.03% (Table 3).

In the estimation of the cervical infiltration, the
ultrasonic  findings were congruent with the
histopathological findings in 67.7%, out of which
invasion was absent in 90.9% (40) and present in
11.1% (Table 4). The sensitivity of the ultrasound
method in the estimation of cervical infiltration in the
tested sample was 11.1%, specificity was 90.91%,
positive predictive value was 33.33% and negative
predictive value was 71.43%. The overall accuracy of
the method was 67.74% (Table 5).

DISCUSSION

Ultrasound diagnostics is not part of official grading
system. In patients with endometrial carcinoma grading
is performed surgically-histopathologically. There is a
good correlation between visual estimation by the
surgeon (regarding the depth of muscular invasion and
cervical infiltration compared to histopathological
findings [53]. The results of this estimation may be
worse if tumors are of higher grade [54]. The results of
intraoperative estimation may be more reliable if ex
tempore diagnostics is applied [55].

Anyway, the knowledge of operative parameters
(age, hitopathological type, grade) is significant in
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Table 7: The Relation Between the Findings of Mometrial

Histopathologically)

Invasion (Results Obtained by Ultrasound and

Myometrial
. Absent (N
Invasion N (N) Present (N)
Absent 4 (100%) 13 (22.4%)
Ultrasound
Present - 45 (77.6%)

Table 8: The Relation Between the Findings Depth of Myometrial Invasion (Results Obtained by Ultrasound and

Histopathologically)

Depth of myometrial

invasion Absent(N) Up to a half(N) More than half(N)
Absent 4 (100%) 8 (32%) 5 (15.6%)
Ultrasound Up to a half - 15 (60.0%) 17 (53.1%)
More than a half - 2 (8%) 10 (31.3%)

designing the operative plan. It should be remembered
that there is a possibility that preoperative and
postoperative findings do not correlate [56]. There is
also possibility of more severe findings (curettage deals
with superficial tumor parts).

Since there are no oncological centers, it is highly
probable that patients from my country, who are
diagnosed with endometrial carcinoma will be operated
on in smaller centers or general hospital. These
institutions provide standard extrafascial hysterectomy

with bilateral adnexectomy with no regard to prognostic
parameters which may be unfavorable for the patient.

The application of preoperative ultrasonic
diagnostics and training of doctors who deal with
ultrasonic diagnostics would, on a larger scale, enable
the selection of patients who need a more radical
operation, lymphadnectomy and a trained surgeon.

The depth of muscular invasion is a significant
prognostic parameter. The possibility of the estimation

Table 9: Sensitivity, Specificity, Positive and Negative Predictive Value of Ultrasound Diagnostics in the Estimation of

the Present Myometrial Invasion

Sensitivity Specificity

PPV

Accuracy Kappa p

Ultrasound 77.59 100.00

100.00

23.53 79.03 0.309 0.001

Table 10: The Relation Between the Findings of Cervical Infiltration (Histopathologic and Ultrasound Findings)

Cervical invasion

Absent (N) Present (N)
Absent 40 (90.9%) 16 (88.9%)
Ultrasound findings
Present 4(9.1%) 2 (11.1%)

Table 11: Sensitivity, Specificity, Positive and Negative Predictive Value of Ultrasound Diagnostics in the Estimation of

the Present Cervical Infiltration

Sensitivity Specificity

PPV

NPV Accuracy

Kappa p

Ultrasound
findings

11.11 90.91

33.33

71.43 67.74 0.025 0.807
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of the presence/absence of myometrial invasion is
particularly significant in patients who have not yet
reproduced and in whom conservative treatment can
be performed [50]. The conservative treatement may
be undertaken in patients who have not yet had
deliveries and who have low grade endometrioid tumor
type, without myometrial invasion.
Medroxyprogesterone-acetate is administered for about
three months and then curettage and histopathological
evaluation are repeated. The response to this therapy
is about 76%. After that, patients without residual tumor
are submitted to assisted reproduction [50, 57, 58]. The
increase in the depth of muscular invasion increases
the frequency of lymph node metastases and shortens
the survival rate [30].

In our study, the specificity and negative predictive
value in the estimation of the presence/absence of
invasion was 100%. This means that ultrasound would
be very reliable if conservative treatment was chosen.
The estimation of the degree of invasion was less
accurate, sensitivity was 77.59%, negative predictive
value was 23.53% and it decreased with the increase
in the depth of the invasion. Relevant studies show that
in the estimation of the myometrial depth the sensitivity
is 69.4-92.3% and specificity 70.6-90% [28,44-48].

The estimation of the cervical infiltration is much
more complex and problematic and in our study the
sensitivity of the ultrasound method was 11.1%,
whereas specificity was 90.91%. Savitski and Savelli
reported that the sensitivity of the ultrasound method
was 86.4-93%, whereas specificity was 92-93%.
Ultrasonic diagnostics of cervical infiltration was more
effective in distinguishing patients without infiltration but
it was significantly less effective in estimating the
presence of cervical infiltration. The ultrasonic
diagnostics of our patients was performed by several
diagnosticians, changes in cervical structure were
discrete and detection of cervical infiltration by
ultrasound is a new procedure in our practice. It is
possible that the results would be better with a smaller
number of diagnosticians and more examinations,
greater number of patients and with more practice.

CONCLUSION

The ultrasound may be used in the estimation of the
depth of myometrial invasion and there is significant
congruence with the histopathological findings. There is
no correlation between the ultrasound findings and the
histopathological results concerning the cervical
infiltration.
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