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ABSTRACT: Low grade ovarian serous carcinomas (LGSC) are rare tumors, representing only a small part of all
ovarian carcinomas. The study included six LGSC cases for which we followed the clinical-epidemiological and
morphological parameters depending on the tumoral stages. The tumors corresponded to stage I in four cases, in
one case to stage II and in another case to stage III. The majority of the analyzed histopathological parameters were
present in all tumoral stages. The accuracy of the diagnostic and the correct staging of the LGSC affected patients is
very important, because the grade and stage of the serous ovarian tumors impose the therapy and the prognosis.
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Introduction
The ovarian cancer remains the most lethal
neoplasm in the gynecological oncological
pathology.
Over time, epithelial ovarian tumors with
different histology and grades have been
grouped and studied as entities of the same
disease. In the last decade, the amplitude of the
heterogeneity of the ovarian cancer has been
frequently underlined.
Recent data highlight that both the
histological type and the tumor grade have a
prognosis importance for these patients, the
ovarian serous carcinoma being finally grouped
in high grade serous carcinoma and low grade
serous carcinoma [1].
This binary classification system represented
a major progress because it led to separate
clinical studies for the patients with these
tumoral subtypes.
LGSCs (low grade ovarian serous carcinoma)
are rare tumors, representing only a small part of
all ovarian carcinomas, respectively 10% of all
serous carcinomas [2].
In the last decade it was accepted that LGSC
represents an entity with pathological and
clinical distinctive characteristics, even if the
number of the studies is quite limited [3-6].
The literature data indicate the fact that
women with this type of tumor are younger,
present a relative chemoresistance and a longer
survival compared to women with high grade
tumors [7].
Gershenson DM et al. [8] have reported for
LGSCs that women with age under 35 years and
with a persistent disease at the end of the
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treatment have the most unfavorable prognosis
[9].
In the present we followed a series of
clinical-epidemiological and morphological
parameters in relation with the tumoral stage of
LGSCs.

Material and methods
This study has been realized retrospectively
over a number of six LGSC cases diagnosed
over an interval of three years (2014-2016),
which came from the Gynecology and Surgery
Clinics of the Emergency County Clinical
Hospital Craiova.
The surgical excised specimens were fixed in
10% neutral buffered formalin, processed by the
usual paraffin embedding technique and
Hematoxylin and Eosin (HE) staining in the
Pathology Department of the same hospital
(BioOptica automatic histoprocessor and
stainer).
We followed the evaluation of clinicalepidemiological and morphological parameters
according to the tumoral stage.
The classification of the tumors has been
done according to World Health Organization
(WHO) recommendations [1].
Image acquisition has been performed
by Nikon Eclipse E600 microscope with a
photo-camera and Lucia 5 software.
The study was approved by the local ethical
committee (no.38/27.03.2018), and written
informed consent was obtained from all the
patients.
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Results
The performed study indicated that the age of
the patients group was between 28-62 (mean of
55.3 years).
The analyzed LGSC cases were unilateral
located, with sizes between 12-21cm (mean of
16cm), the exophytic component being present
only in one case.
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The classification of the tumors in the pTNM
system indicated the stage I in four cases (three
cases IA-T1AN0M0, one case IC-T1CN0M0),
stage II in one case (T2A1N0M0) and stage III
in another case (T2A1N1M0) (Table 1).
Among the analyzed histophological
parameters, most were observed in all tumor
stages.

Table 1. Clinico-morphological parameters according to the tumoral stage

Clinical
Macroscopy
Microscopy

Parameters
Mean Age
Mean dimensions (cm)
Laterality
Exophytic component
Growth pattern
Mitosis
Tumoral invasion/pattern
Stroma
Desmoplasia
Necrosis
Lympho-vascular invasion
Psammoma bodies
Noninvasive component
Peritoneal implants /pattern
Uterine body invasion
/pattern
Lymph node metastasis
/pattern

The LGSC growth pattern was uniform in all
tumoral stages, respectively they present a
micropapillary pattern, and only in one stage
I case was associated with a cribriform
component.
The micropapillae with small sizes were
frequently surrounded by a clear optical space.
The architectural complexity was marked in
2 tumors, the micropapillae being anastomosed
one with the other, forming thin, elongated and
ramified structures.
In one case the micropapillary growth pattern
was associated with a cribiform aspect,
characterized by the presence of tumoral islands
surrounded by optically empty microcystic
spaces (Fig.1).
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Stage I
46
12
unilateral
micropapillary,
mixed/4/1
4/10 HPF
2/insular
2/microinvasive
fibrous/3
1
4
2
1/micropapillary
-

Stage II
58
15
unilateral
micropapillary

Stage III
62
21
unilateral
1
micropapillary

6/10 HPF
1/insular

9/10 HPF
1/insular

fibrous/1
1
1
1
1/micropapillary
1

fibrous/1
1
1
1
1/micropapillary
1 micropapillary

-

1/micropapillary

Fig.1. LGSC with micropapillary pattern and
psammoma bodies, HE staining, x40

The neoplasic cells had a reduced or
moderate eosinophilic cytoplasm, uniform small,
round or oval nuclei, with uniformly distributed
chromatin.
Often, we observed small nucleoli, but the
mitosis were rare, between 4-9 mitosis/10 high
power field (HPF) (mean 3.1 mitosis/10 HPF).
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In all cases the tumoral stroma was fibrous,
generally reduced, in three cases with
desmoplastic aspect.
The psammoma bodies were constantly
present and numerous in two cases.
The tumoral invasion had micropapillary
aspects in three cases and microinvasion aspect
in two cases (Fig.2).
We didn’t identify tumoral necrosis or
lympho-vascular invasion.

Fig.3. LGSC invasive in myometrium,
HE staining, x40

Fig.2. LGSC with micropapillary invasion pattern,
HE staining, x40

The association with a noninvasive
component of serous borderline tumor type has
been identified in all six cases with typical
conventional aspect.
The analysis of the peritoneal implants
indicated the presence of the tumoral extension
at this level in three cases, one in every tumoral
stage, with micropapillary aspect and the
presence of numerous psammoma bodies.
The mitotic activity of the peritoneal
component
was
reduced,
respectively
1 mitosis/10 HPF.
The tumoral extension at the level of pelvic
structures was identified in only one case
classified in stage II, in which the primitive
tumor with micropapillary pattern has associated
a peritoneal extension in uterine serosa and the
external myometrial invasion.
Similar to the primitive tumor, we observed a
micropapillary
pattern
and
numerous
psammoma bodies (Fig.3).
The mitotic activity of the invasive
component was also reduced to 1 mitosis/
10 HPF.
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The investigation of the lymph nodes
indicated their implication in only one stage III
case with retroperitoneal location.
The primitive tumor and the metastasis had a
similarly micropapillary growth pattern (Fig.4).
The mitotic activity of the invasive
component was also reduced, under 1 mitosis/
10 HPF.

Fig.4. LGSC-lymph node metastasis,
HE staining, x40

Discussions
The study included six LGSC cases
highlighted some particularities.
The average age at the diagnostic moment for
these patients was of 55.3 years, the youngest
patient being in tumoral stage I.
Similar studies in literature report the LGSC
patients’ age between 45-57 years [2,8,10,11],
the majority being in the stage I of disease [10].
For the six investigated cases we noticed that
all tumors were unilateral, with the mean
dimension of the maximum diameter being
16cm, and in only one case there was an
exophytic component.
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For the tumors classified in the stage I we
noticed
a
micropapillary
or
mixed
growth pattern, with a medium number of
4 mitosis/10 HPF, the presence of desmoplasia
in only one case, the constant presence of
psammoma bodies, the association with a typical
borderline component, positive washing liquid
and peritoneal implant with micropapillar
pattern.
The corresponding stage II tumor presented a
micropapillary growth pattern, a mitotic index of
6 mitosis/10 HPF, association of desmoplasia, a
typical borderline component, a positive
peritoneal washing liquid and a peritoneal and
myometrial invasion with micropapillary pattern
and the presence of numerous psammomatous
bodies.
For the stage III tumour we also observed a
micropapillary growth pattern, mitotic activity
of 9 mitosis/10 HPF, the presence of
desmoplasia, psammoma bodies, a typical
borderline component, a positive peritoneal
washing liquid, with peritoneal invasion and
retroperitoneal lymph nodes metastasis with
micropapillary pattern and the presence of
psammoma bodies.
Similar studies on larger groups of patients
indicate similar aspects to our observations,
respectively an uniform aspect of the neoplasic
proliferation with a predominance of the
micropapillary pattern as well in the primitive
tumor and in the invasive component. In a recent
study of 33 cases, Okoye et al. find the
micropapillary pattern in 93% of the analyzed
cases [12].
The papillary growth pattern is frequently
identified in serous carcinoma, the micropapillary
aspect being associated to the low grade forms,
while the macropapillary aspect is characteristic to
the high grade tumors [13,14].
The nuclear atypia and the mitotic activity was
reduced for the analyzed cases, in the primitive
tumors, the mean mitotic activity being 5.3
mitosis/10 HPF, in contrast to the invasive
component which presented 1 mitosis or less
than 1 mitosis/10 HPF.
The literature data report a mild to moderate
nuclear atypia (stage I or II) for LGSC and a
mitotic index under 12 mitosis/10 HPF [6] or
even under 5 mitosis/10 HPF [15].
Some
authors
reported
a
reduced
pleomorphism and absent mitotic activity or
reduced to 1 mitosis/10 HPF for the lymph node
invasive component [5].
The tumoral stroma was fibrous in three
cases, the desmoplasic reaction with various
grades of inflammatory infiltration of
10.12865/CHSJ.45.01.05
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lymphocytic type disposed around the tumoral
islands being evident. Similar studies reported
the presence of fibrosis and desmoplasia in 37%
and respectively 44% of the cases [12].
The tumoral invasion varied from
micropapillary aspects in three cases to
unicellular invasion in two cases. The classical
histological model is the micropapillary with
optically empty spaces, but alternative models
can appear, the micropapillary, solid, glandular
with or without microcalcification of
psammoma bodies patterns [16].
The psammoma bodies can be observed in
the serous carcinoma regardless of the
histological grade, but they are more frequent in
LGSCs [13,14].
Similarly to our study, other authors have
reported
the
constant
presence
of
psammomatous bodies in LGSC [5].
For the analyzed cases, the psammoma
bodies were identified as well in the primitive
tumor as in the invasive component, regardless
of the affected structure (peritoneum, uterus,
lymph nodes) without any link to the tumoral
stage. The presence of psammoma bodies had
different significances in various studies, while
in some the prognostic has been better [17,18] in
other they didn’t have a prognosis significance
[19].
LGSC can develop de novo or after a serous
tumor with low malignity potential, so that the
association with a noninvasive component of
serous borderline tumor type represents a quite
common aspect [1].
For the investigated cases we observed the
synchronous association of the neoplasia in all
six cases, all the borderline tumors associated
with LGSCs having a conventional aspect. In
some reports over a larger number of cases, the
low grade serous carcinoma was associated with
borderline serous tumors in approximatively
three quarters of the cases [10,12,20].

Conclusions
LGSC is an entity with distinct
morphological
characteristics
on
whose
identification depend the precision of the
diagnosis.
The mostly of the analyzed histopathological
parameters were common to all tumoral stages.
The accuracy of the diagnosis and the correct
staging is very important because the grade of
the serous ovarian carcinoma impose the therapy
and the prognostic of those patients.
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