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The reliability of preoperative determination
of tumour grade in endometrial cancer

Zanesljivost dolocitve stopnje diferenciacije
raka endometrija pred operacijo

Darja Arko,' Nejc Kozar,” Milena Rmus,” Iztok Takac"?

Abstract

Endometrial carcinoma is the most common among gynaecological cancers. The most frequent
symptom of this disease is postmenopausal bleeding. The diagnosis of endometrial cancer has
to be histologically confirmed and there are several methods for endometrial sampling with whi-
ch we obtain the cells or the endometrial tissue. The reliability of these methods differs. With his-
tologically confirmed diagnosis we determine histological subtype and tumour grade. Those are
the two key features that have the most important impact on the probability of disease spread
and recurrence, but the most important fact is that they help us to determine the optimal extent
of surgical treatment. The reliability of the preoperative determination of tumour grade weakly
correlates with the final histological diagnosis, especially with preoperatively diagnosed G1-G2
endometrioid adenocarcinomas, while with G3 carcinomas, which are high-risk histologies, the
concordance of the preoperative and postoperative interpretation of the histological findings is
much higher.

Izvlecek

Rak endometrija je najpogostejsi maligni tumor Zenskih spolovil. Najpogostejsi znak bolezni je
krvavitev po menopavzi. Diagnoza raka mora biti potrjena histolosko. Na voljo je ve¢ metod, s
katerimi pridobimo celice ali tkivo iz maternicne votline. Metode se po zanesljivosti med seboj
razlikujejo. Pri histoloski diagnostiki dolocamo histoloski podtip in stopnjo diferenciacije (gra-
dus) tumorja, ki pomembno vplivata na verjetnost Sirjenja in ponovitve bolezni. Najbolj pa je
pomembno, da pomagata pri dolocitvi obsega zdravljenja. Zanesljivost dolocitve stopnje dife-
renciacije pred operacijo slabo korelira s kon¢no histolosko diagnozo, sploh pa pri pred opera-
cijo diagnosticiranemu G1-G2 endometrioidnemu adenokarcinomu, med tem ko je pri G3 karci-
nomih, ki jih uvrS¢amo v visokorizi¢ne tipe, visje ujemanje interpretacije histoloskih izvidov pred
in po operaciji.
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tumour grade in endometrial cancer. Zdrav Vestn. 2018;87(3-4):167-75.
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1. Introduction

Endometrial carcinoma (EC) is, by gynaecologic cancer (1,2). In Slovenia,
definition, a malignant tumour of the it has a crude incidence rate of 29.9
endometrium and is the most common per 100,000 women, and it consequen-
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tly affects approximately 311 Slovenian
women every year. More than 75% of
endometrial cancers are at stage I at
the time of the diagnosis. The reported
5-year survival rate is 80.3 % (1).

The preoperative diagnosis of endo-
metrial cancer is based solely on tissue
pathology. The histological subtype and
the grade of tumour are the most widely
known prognostic factors in women
with endometrial carcinoma. The latter
correlates with the depth of myometrial
invasion, lymph node involvement, sur-
gical stage and survival (3,4). Tumours
can be divided into low- and high-grade
lesions. Low-grade cancer is diagnosed
when the pathology reports grade 1 or
2 endometrioid adenocarcinoma. These
carcinomas are commonly associated
with less than half of the myometri-
al invasion, less than 10 % of pelvic and
paraaortic lymph node metastasis, and
more than 9o % five-year survival rate.
High-grade cancer is associated with a
high risk for early spread and recurren-
ce. The adequacy of the tissue obtained
from endometrial sampling is a matter
of major concern since the diagnosis is
based on histological morphology (5).
There are selected methods of endome-
trial sampling that are used in practice,
including invasive and non-invasive
methods, and those used on an inpati-
ent or outpatient basis (6). Studies have
shown that various methods are weakly
correlated with the final pathological
grade. Tumours diagnosed preopera-
tively as FIGO grade 1 will be in a high
percentage upgraded on a final patholo-
gical evaluation, mostly to grade 2, but
approximately 3 % will be diagnosed as
grade 3 or will be diagnosed as a sero-
us or a clear cell carcinoma at the final
pathological assessment of hysterectomy
specimen (3).

The treatment for endometrial cancer
is mainly surgical. Preoperative histo-

logical examination is one of the most
important keys for surgical manage-
ment. Apart from histological diagnosis,
preoperative imaging is also an essen-
tial part of the diagnostic work-up and
the methods such as ultrasound, MR,
CT and PET-CT help us to determine
the depth of myometrial invasion, cer-
vical stromal invasion and extra uterine
disease spread, including lymph node
metastasis (3,7,8). Taka¢ compared the
diagnostic accuracy of saline infusion
ultrasonography (SIUS) to transvagi-
nal ultrasonography (TVUS) in the as-
sessment of myometrial invasion of en-
dometrial cancer. Fifty- three patients
were examined preoperatively and all
patients were postmenopausal. He con-
cluded that TVUS and SIUS provide re-
latively accurate detection of myometri-
al invasion in patients with endometrial
cancer, especially with better sensitivity
for detecting deep myometrial invasi-
on (9). The surgical approach, extent of
surgery, and adjuvant therapy depend on
the microscopic examination assessing
the histological type and grade of can-
cer, and the depth of myometrial inva-
sion. The other predictors are identified
by the final diagnosis according to the
recommended surgical-pathological sta-
ging (3,7,8).

The purpose of this article is to review
the literature on the topic of endometri-
al sampling methods and their accuracy
for the preoperative determination of tu-
mour grade.

2. Classification of
endometrial carcinoma

The endometrial carcinomas are bro-
adly classified into two major types ba-
sed upon clinicopathologic features:

« Type I endometrial carcinoma is an
endometrioid adenocarcinoma that
is associated with endo- or exogenous
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oestrogen exposure. It includes three
subtypes that are categorized by their
histology into well (grade 1), mode-
rately (grade 2) and poorly (grade 3)
differentiated tumours. The incidence
of this type is expected to rise due to
the production of oestrone by the adi-
pose tissue and due to obesity is beco-
ming more and more common. Type
I endometrial carcinoma commonly
develops in perimenopausal, obese
women with endometrial hyperplasia
as a precursor (2).

o Type II endometrial carcinoma is
non-oestrogen dependent. It typically
occurs among older women and ge-
nerally has a much poorer prognosis
that type I disease. Type II includes
particularly papillary serous or clear
cell subtypes and may exhibit a mixed
endometrioid component. The en-
dometrial carcinosarcoma, which is
a poorly differentiated metaplastic
carcinoma by its histological proper-
ties, is included in type II endometri-
al carcinoma (2). Serous carcinomas,
which constitute only 10 % of endo-
metrial carcinomas, have a higher
propensity for lymphovascular in-
vasion and intraperitoneal spread as
well as extra- abdominal spread than
endometrioid carcinoma (10).

All tumours have to be microscopi-
cally verified. The endometrial histo-
logy is classified according to the World
Health Organization system (11). The
histopathological types are:

» Endometrioid carcinoma: is the most
common type of EC, considered in
more than 75 % of cases. This tumo-
ur characteristically contains glands
which are similar to those found in
normal endometrium. It represents
a spectrum of histological differenti-
ation from a very well differentiated
carcinoma to minimally differentia-
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ted tumours which can be confused
not only with undifferentiated carci-
noma but also with various sarcomas.
The tumour is classified with a higher
grade when glandular component
decreases, and is replaced by solid
nests and sheets of cells. In addition
to the characteristic appearance there
are several variants of endometrioid
adenocarcinoma, including squa-
mous, villoglandular, secretory and
ciliated cell variants. The endometri-
oid ECs are graded according to the
FIGO classification system, which
assesses the architectural pattern and
nuclear grade:
o Grade 1: less than 5% of solid
growth patterns;
« Grade 2: 6 to 50 % of solid growth
pattern;
 Grade 3: greater than 50 % of solid
growth patterns (12,13).
Mucinous adenocarcinoma: about
1% to 2 % of the endometrial cancers
have mucinous appearance that in-
volves more than half of the tumour.
These tumours are typically grade 1
and generally have a favourable prog-
nosis (12).
Serous adenocarcinoma: is the
second most common type of EC, but
it only accounts for about 10 % of the
cases. Usually it is characterized by a
papillary architecture with cells that
demonstrate the nuclear atypia, atypi-
cal mitoses and psammoma bodies
in about 30 % of the cases. This type
also has a tendency to develop deep
myometrial and extensive lymphatic
invasion (12).
Clear-cell adenocarcinoma: is an
uncommon histologic type of EC
(<5%), often associated with an
aggressive clinical behaviour, and a
poor outcome. It can exhibit different
microscopic patterns: papillary, glan-
dular, tubulocystic and diftuse, and it
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is composed of cells with abundant
clear cytoplasm. The glycogen-filled
and hobnail cells, nuclear atypia, and
high mitotic activity are typical for
this type (12,14).

o Mixed carcinoma: EC may demon-
strate combinations of two or more
pure types; an admixture of endo-
metrioid and high-grade nonendo-
metrioid patterns (mostly serous) are
the ones which may occur most com-
monly. The minimum amount of the
minor type must be comprised with
at least 10 % of the total tumour vo-
lume (12).

o Squamous cell carcinoma: is not as
common, and it usually occurs in
postmenopausal women. It is often
associated with cervical stenosis and
pyometra. Histologically, it is identi-
cal as squamous cell carcinoma of the
cervix, and it similarly includes a rare
verrucous variant (12).

o Transitional cell carcinoma: is a very
unusual variant of endometrial carci-
noma and 9o or more % of the cells
are similar to the urothelial transitio-
nal cells (12).

 Undifferentiated carcinomas: are rare
endometrial carcinomas, lacking any
evidence of differentiation. It is a
high-grade carcinoma, characterised
by proliferation of the medium-sized,
monotonous epithelial cells, which
are growing in solid sheets with no
specific pattern (12).

3. Methods of preoperative
endometrial sampling

Various methods of endometrial
sampling are used in practice, including
invasive and non- invasive, or those on
an inpatient or outpatient basis (6). Most
frequently used are the dilation and
curettage (D&C), the Pipelle sampling
and hysteroscopy with biopsy.

4. Dilation and curettage

D&C is an invasive, inpatient proced-
ure performed under general anaesthe-
sia (3). This has been the most standard
procedure for evaluating suspicious en-
dometrial lesions, but this procedure
also has several disadvantages. Besides of
its tendency to cause pain, injury, infecti-
on and its high price, there is also the di-
sadvantage where in approximately 60 %
of the cases, less than half of the uterine
cavity is curetted, which can result in fal-
se-negative diagnosis (15). This has led
to the beginning of discovering new and
simpler methods for early detection of
the endometrial lesions, especially carci-
noma and its precursors.

4.1. The Accuracy of the
preoperative determination of
the tumour grade by the D&C

Vorgias et al. determined the reliabi-
lity of the tumour typing and grading at
the prehysterectomy curettage biopsy in
patients with endometrial cancer. Their
data indicated that regarding endometri-
oid carcinomas, the diagnostic accuracy
of the D&C is quite high and relatively
balanced for all diagnostic indices. On
the other hand, the diagnostic profile of
the D&C, regarding the aggressive vari-
ant tumours (clear-cell, serous-papillary,
mixed) is inverse: very high specificity
and NPV (negative predictive value), but
low sensitivity and PPV (positive predi-
ctive value). The results corroborate the
findings of both Lampe and colleagues
and Jacques and colleagues, who also
concluded that there is a significant di-
screpancy between the two pathologic
diagnoses and that the reliability of the
D&C diagnosis depends on the tumour
type (11,16,17).

Regarding preoperative  tumour
grading by the D&C, it seems that the
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more aggressive the tumour becomes,
the more accurate is the diagnosis. The
exclusion capability of the method is
higher than the detection capability. It
seems logical because grade 3 tumours
can be easily and safely characterized in
a sample specimen (from the D&C), as
compared with well-differentiated gra-
de 1 tumours, in which the possibility of
missing a more aggressive area always
exists. That is the reason why the D&C
pathology tends to underestimate the
tumour grade. Overall in Vorgias study
group, there was a grade underestimati-
on in 37.3 % (98/263) of patients, where-
as overestimation was detected in only
7.2 % (19/263); (this also includes the 7
patients with no residual carcinoma at
hysterectomy) (16).

Goksedef et al. retrospectively revi-
ewed 335 patients. In all cases D&C was
used as the method of the endometrial
sampling. They showed that almost 35 %
of the patients with preoperatively deter-
mined FIGO grade I endometrial ade-
nocarcinoma, were diagnosed with wor-
se FIGO grade after the hysterectomy.
Their explanation was that on the final
pathological assessment greater tissue
volume and higher percentage of solid
growth was examined (3).

5. The endometrial
sampling Pipelle

Introduced by Cornier in 1984, the
Pipelle is the most studied biopsy device
in the literature (15). It is also the most
popular office sampling device becau-
se it is easy to perform, convenient, less
expensive and has a good patient accep-
tability (15,18). The Pipelle is a thin pla-
stic tube, 3 mm in diameter and can be
performed without anaesthesia or anal-
gesia during the routine pelvic exami-
nation (6,18). When the inner plunger is
withdrawn, negative pressure gradient
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makes suction (15). In a typical procedu-
re, approximately 5 % of the endometrial
surface area is sampled, so this method
may be less efficient as a screening tool,
and has a limited ability to identify focal
lesions (15,18).

5.1. The accuracy of the
preoperative determination of
tumour grade by Pipelle

In the study by Demirkiran et al., 637
patients were evaluated by Pipelle bio-
psy. Compared with pathological exami-
nation after hysterectomy, the histologi-
cal concordance rate was 67 % for Pipelle
biopsy and 70 % for D&C (18).

A retrospective study by Larson et
al. examined the use of office Pipelle
sampling compared with D&C to de-
termine the histological grade in pati-
ents with known endometrial cancer.
Pipelle biopsy correctly identified the
hysterectomy tumour grade in 76 out
of 131 patients (58%), and D&C cor-
rectly identified tumour grade in 40 out
of 52 patients (77 %). The office biopsy
was inaccurate in 42 % of the cases, and
notably 26 % of these discrepant cases
were upgraded in the final pathology.
When using grade to determine the need
for lymphadenectomy, the method of
sampling must be considered (19).

Huang et al. evaluated the ability of
preoperative endometrial sampling to
accurately diagnose high-grade endo-
metrial tumours. They compared Pipelle
and curettage in 346 patients and conclu-
ded that Pipelle or curettage were highly
sensitive and accurate for the diagno-
sis of high-grade endometrial tumours
and also nonendometrioid histological
types. They also showed great complian-
ce between preoperative histology and
grade and the final pathology. In pati-
ents with a high-grade preoperative dia-
gnosis, 95 % of their final pathology was
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indeed high graded but 10 % of patients
with preoperatively determined low gra-
de were diagnosed with a high-grade
tumour after hysterectomy. Overall, they
concluded that the preoperative endo-
metrial sampling more often underesti-
mates rather than overestimates tumour
grade (20).

6. Hysteroscopy with biopsy

Hysteroscopy is a valuable, sim-
ple, low-risk technique which allows
an adequate exploration of the uteri-
ne cavity under visual control (21). It is
a method of observation of the uterine
cavity using a hysteroscope, which is
introduced through the cervical canal. It
allows from 20- to 150- fold magnificati-
on. Hysteroscopic examination requires
the cavity to be distended with either
CO, or liquid. It allows the targeted bi-
opsy or excision of lesions identified du-
ring the procedure (22). Hysteroscopy,
especially combined with endometri-
al biopsy, has high diagnostic accura-
cy and high sensitivity of 98 % for the
detection of endometrial cancer (22).
The hysteroscopic appearance of endo-
metrial carcinoma is characteristic, the
endometrial cavity is changed because
of neoplastic growth (23). Based on the
morphologic appearance, endometrial
cancer can be divided into four types of
tumour growth: polypoid, nodular, pa-
pillary, and ulcerated type. In one of his
studies, where he included 53 patients,
Sugimoto described the polypoid, nodu-
lar, and papillary types as exophytic and
circumscribed diseases, but the ulcera-
ted type as endophytic and diffuse (24).
Features commonly associated with ma-
lignancy are: papillary aspect, size larger
than a half of the uterine cavity, irregular
and ulcerated surface, mixed colour, dif-
fuse vascularisation with anarchical or
slightly branched aspect, discordance

between the main vascular axis and the
direction of the lesion growth (23).

6.1. The Accuracy of the
preoperative determination of
tumour grade by hysteroscopy
and biopsy

Zhu et al. evaluated hysteroscopy and
directed biopsy in the diagnosis of the
endometrial carcinoma in comparison
with the dilation and curettage (D&C).
They confirmed that hysteroscopy di-
agnosed endometrial carcinoma more
accurately and with greater sensitivity
than D&C. These results are similar to
those of Bedner et al. who compared the
effectiveness of D&C with hysteroscopy
and guided biopsy in perimenopausal
women at risk of developing endome-
trial hyperplasia or cancer. They found
that hysteroscopy with directed biopsy
was more sensitive than D&C, especially
for detecting all types of uterine lesions.
Out of total 734 patients, hysteroscopy
failed to diagnose endometrial patho-
logy in just four of the cases, compared
to 21 cases that were undiagnosed by
D&C. They concluded that hysteroscopy
is a very accurate method for diagnosing
endometrial carcinoma (25). Koutlaki
described hysteroscopy as a highly ac-
curate and thereby clinically very use-
ful method of diagnosing endometrial
cancer in women with abnormal uterine
bleeding (23). Clark et al. reported that
hysteroscopic diagnosis has a positive
predictive value of 78.5 % in diagnosing
endometrial cancer and a negative pre-
dictive value of 0.6 %, which further aids
achieving a well-targeted biopsy (25).

Several studies were concerned with
the intraperitoneal dissemination of en-
dometrial cancer cells after hysteroscopy
due to distention of the uterine cavity,
which may facilitate the dissemination
of malignant cells through the fallopian
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tubes into the abdominal cavity. Taka¢
and Zegura evaluated the incidence of
tumour cell dissemination, and have
shown that diagnostic hysteroscopy si-
gnificantly increases the risk of positive
peritoneal cytology, but not the risk of
adnexal, abdominal or retroperitone-
al lymph node metastases in patients
with EC (26). Chang et al. also showed
that it may increase the risk of dissemi-
nation, but also evaluated the effect of
hysteroscopy on the disease prognosis,
and showed that there is no evidence
to support the association between the
preoperative hysteroscopic examination
and worse prognosis (27). Dovnik et al.
compared the frequency of positive peri-
toneal washings in the endometrial can-
cer patients after either hysteroscopy or
D&C and discovered that the diagnostic
procedure did not influence the overall
incidence of positive peritoneal washin-
gs. Hysteroscopy, on the other hand, was
associated with a significantly higher
rate of positive peritoneal cytology in
stage I endometrial carcinoma compa-
red to D&C (28).

The impact on the prognosis and sur-
vival has to be evaluated in the future,
but from the available data there is no
reason to avoid diagnostic hysteroscopy
in the initial workup of endometrial can-
cer.

7. Conclusion

Endometrial carcinoma is the most
common gynaecological malignancy,
and it usually affects postmenopau-
sal women. The grade of the tumour
is a well-known prognostic factor for
women with endometrial carcinoma and
it correlates with the depth of myometri-
al invasion, cervical stromal involvement
and lymphovascular space invasion.
There are many ways in which the tumo-
ur grade can be assessed preoperatively,
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including dilation and curettage, Pipelle
sampling and hysteroscopy with biopsy.
The accuracy of each of these metho-
ds differs but all the analysed methods
had a high specificity rate of 98 %. The
preoperative determination of tumour
grade is extremely important but most
of the studies have shown that the endo-
metrial sampling methods poorly corre-
late with the final pathologic grade. The
dilation and curettage is a reliable and
accurate method but it has a tendency to
underestimate the final tumour grade. It
is a reliable method in grading aggressive
tumours. According to Practice Bulletin
No. 169, if a surgical approach is favou-
red, D&C with hysteroscopic guidance
is recommended over D&C alone beca-
use it has a higher accuracy and superior
diagnostic yield (29). Pipelle aspiration
biopsy is a minimally invasive outpati-
ent method, and is an excellent tool for
identifying endometrial cancer and its
histological subtypes. As stated by Burke
et al., Pipelle has a high detection rate of
99.6 % and 98 % for endometrial cancer
and endometrial hyperplasia (7). It is an
accurate and sensitive method for dia-
gnosing low- and high-grade tumours,
but it appears to be inferior to D&C in
predicting the final posthysterectomy
tumour grade. It has the advantage of be-
ing more economical, less invasive and
easily performed. Hysteroscopy, especi-
ally when combined with endometrial
biopsy, has a high diagnostic accuracy
in making the diagnosis of endometrial
cancer and establishing the extent of the
disease, so it remains the gold standard
for endometrial diagnosis (7). Many
patients with endometrial cancer can
be diagnosed by office biopsy, which is
preferred as the first diagnostic step. If
the biopsy result is negative and further
evaluation is needed, we can proceed
to hysteroscopy, which can also help us
with biopsy of focal lesions that might be
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missed by D&C. None of these methods
have 100 % sensitivity, so if the sympto-
matology persists despite the negative
findings, further evaluation is needed
and the approach should be dictated
by the order of investigative evaluation.
If the initial assessment involved only
pelvic ultrasonography, endometrial
sampling should be performed. Also, if
office sampling has already been perfor-
med and has demonstrated no evidence
of hyperplasia or malignancy, hysteros-
copy with D&C is recommended (7,29).
In conclusion, studies have shown that
high-risk histologies have the highest
concordance for the preoperative and

postoperative pathology interpretation,
however, endometrioid tumours have
shown more frequent shifts between
risk groups when comparing preopera-
tive and postoperative histology. These
grade shifts in the final pathological as-
sessments may be explained by the vo-
lume of the tissue available for exami-
nation; a larger tissue volume may allow
better assessment. The vast majority of
shifts occur from low - (G1) to interme-
diate (G2) grade; only small minorities
(0.5-5% in different studies) of G1 tu-
mours are reclassified as high grade in
the final surgical pathology.
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