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Résumé

Aspects clinico‑morphologiques et caractéristiques 
nouvelles immunohistochimiques du carcinome sé‑
reux ovarien à haut degré

Introduction  Le carcinome séreux à haut degré de 
l’ovaire est une forme agressive de cancer avec des lé‑
sions précurseurs inconnues et un diagnostic souvent 
différent en raison de symptômes mineurs non spéci‑
fiques.
Objectifs  Nous avons effectué une étude clinico‑pa‑
thologique sur les carcinomes séreux à haut degré ova‑
riens afin d’évaluer les points saillants morphologiques 
et immunohistochimiques de cette malignité.
Méthodes  Ceci est une étude rétrospective de 10 
cas de carcinome séreux ovarien de haut grade. Nous 
avons évalué l’âge, les symptômes à la présentation des 
patients, les aspects macroscopiques, l’atteinte bilaté‑
rale, les caractéristiques microscopiques: zones papil‑
laires/solides, index mitotique, corps du psammome, 

Abstract

Introduction  High‑grade serous carcinoma of the ova‑
ry is an aggressive form of cancer, with unknown pre‑
cursor lesions and often delayed diagnosis because of 
non‑specific, mild symptoms.
Objective  We performed a clinical‑pathological study 
of ovarian high‑grade serous carcinomas, in order to 
evaluate morphological and new immunohistochemis‑
try characteristics of this malignancy.
Methods  This is a retrospective study of 10 cases of 
ovarian high‑grade serous carcinoma. We evaluated 
patients’ age, symptoms at presentation, macroscopic 
aspects, bilateral involvement, microscopic features: 
papillary/solid areas, mitotic index, psammoma bodies, 
tumoral extension, lymph node metastasis, immuno‑
histochemistry markers: CD44, ER, AR, Ki67 index.
Results  Mean age was 56.9 years old. Tumors were 
bilateral in 50% of cases. Only 30% were limited 
to the ovary. Maximum tumor diameter was 16 cm. 
Solid component in a proportion of 50‑95% was more 
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Introduction

High‑grade (HG) serous carcinoma is an aggres‑
sive malignant epithelial tumor of the female gonad, 
although often with a delayed diagnosis because of 
non‑specific, mild symptoms, responsible for about 

225,000 new cases worldwide every year and 140,000 
deaths1.

Ovarian serous carcinoma has been for a long 
time considered a single entity, but studies of their 
genetic profile, correlated with different morpho‑
logic features and clinical outcome, has led to their 

extension tumorale, métastases ganglionnaires, mar‑
queurs immunohistochimiques: CD44, ER, AR, in‑
dice Ki67.
Résultats  L’âge moyen était de 56,9 ans. Les tumeurs 
étaient bilatérales dans 50% des cas. Seulement 30% 
étaient limités à l’ovaire. Le diamètre maximal de la tu‑
meur était de 16 cm. La composante solide en propor‑
tion de 50 à 95% était plus caractéristique. La plupart 
des tumeurs avait un index mitotique de 30‑50 mitoses 
/ 10HPF (70% des cas). 20% des cas contenaient des 
corps de psammoma. 2 cas sur 7 avaient une métastase 
ganglionnaire. Nous avons remarqué un cas de métas‑
tase pleurale (M1). Nous avons observé que l’AR <10% 
était caractéristique de 90% des tumeurs. Indice Ki67> 
80% a été noté dans 30% des cas. Le CD44 était posi‑
tif dans 50% des cas et un cas présentait une positivité 
diffuse du CD44 dans les cellules du corps jaune près 
du lit tumoral.
Conclusions  Nous avons trouvé un âge moyen infé‑
rieur. La majorité des patients présentaient une exten‑
sion extra‑ovarienne et se caractérisaient par un index 
mitotique élevé, une présence rare de corps psammo‑
mateux, une expression AR <10%, un nouveau mar‑
queur CD44 positif dans 50% des cas avec une positi‑
vité singulière dans les cellules du corps jaune associées 
à une tumeur.

Mots‑clés:  carcinome séreux à haut degré, CD44, 
cellules du corps jaune.

characteristic. Most tumors had a mitotic index of 
30‑50 mitosis/10HPF (70% of cases). 20% of cases con‑
tained psammoma bodies. 2 cases out of 7 had lymph 
node metastasis. We noticed one case with pleural me‑
tastasis (M1). We observed AR<10% was characteristic 
of 90% of tumors. Ki67 index >80% was noticed in 
30% of cases. CD44 was positive in 50% of cases and 
one case had diffuse positivity of CD44 in corpus lute‑
um cells near the tumoral bed.
Conclusions  The majority of patients with ovarian 
high‑grade serous carcinomas presented with extrao‑
varian extension and were characterized by high mi‑
totic index, rare presence of psammoma bodies, AR 
expression <10%, novel marker CD44 positive in 50% 
of cases and curious positivity in corpus luteum cells 
associated with the tumor.

Keywords:  high‑grade serous carcinoma, CD44, cor‑
pus luteum cells.

Abbreviation list
AR = androgen receptor
BRCA1/2 = breast cancer protein 1/2 encoded by tu‑
mor suppressor gene BRCA1, BRCA2 respectively
CA125 = cancer antigen 125
CD44 = cluster of differentiation 44
CK7= cytokeratin 7
EMA = epithelial membrane antigen
EphB1 = ephrin‑B1 receptor
ER = estrogen receptor
GRIM‑19 = homologous protein to NADH dehydroge‑
nase 1 alpha subcomplex subunit 13
HE = hematoxylin‑eosin stain
IHC = immunohistochemistry stain
HG = high‑grade
HPF = high power field
IKK2 =inhibitor of nuclear factor kappa‑B kinase sub‑
unit beta
Ki67 = Anti‑human Ki‑67 Antibody = proliferation 
index
NF‑κB = nuclear factor kappa‑light‑chain‑enhancer of 
activated B cells
p53 = tumor protein p53, encoded by tumor suppres‑
sion gene TP53
PTPN13 = Tyrosine‑protein phosphatase non‑receptor 
type 13
WHO = World Health Organization
WT1 = Wilms tumor protein, encoded by WT1 gene
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classification in a two‑tier system, as described by 
Shih et al in their published work, into low‑grade se‑
rous carcinoma and high‑grade serous carcinoma2,3.

Low‑grade serous carcinoma is characterized by 
low‑grade cytological atypia, with known precursor 
lesion, that evolves slowly and has a better prognosis 
on survival, whereas high‑grade tumor has moderate 
to severe atypia, higher mitotic index, rapid evolu‑
tion and unknown precursor lesions1,4,5. Over time, 
numerous studies have postulated potential preneo‑
plastic conditions, secretory cell outgrowth, p53 sig‑
nature, serous tubal intraepithelial carcinoma6,7.

Immunohistochemistry tests and molecular as‑
says have been used for confirmation of the diagnosis 
and to differentiate between the two. The immuno‑
histochemical markers in current use are CK7, EMA, 
WT1, p53, CA125, Ki67 and calretinin4,8. Also, new 
markers have been tested, such as GRIM‑19, NF‑κB, 
IKK2, PTPN13, EphB1 protein9‑11. The most frequent 
altered genes described for high‑grade serous carci‑
noma are TP53 and BRCA1 and 212,13.

Better survival prognosis factors for these pa‑
tients are younger age at diagnosis, earlier clinico‑
pathologic stage, lower grade, the absence of ascites, 
optimal cytoreduction at primary surgery, the absence 
of germline BRCA mutations14,15.

tHe obJectIVe of tHe studY

Our objective was to perform a clinicopathologi‑
cal study of ovarian high‑grade serous carcinomas in 
order to evaluate detailed clinico‑morphological as‑
pects and new immunohistochemistry characteristics 
of this aggressive disease of the female reproductive 
system.

mAteRIAL And metHods

We performed a retrospective study of 10 cases 
of ovarian high‑grade serous carcinoma diagnosed 
at the University Emergency Hospital Bucharest, 
Romania. The data were obtained from the Pathology 
Department records and from the hospital’s data‑
base. We analyzed the hematoxylin‑eosin permanent 
stains and performed immunohistochemical stains 
on paraffin‑embedded tissue blocks. The HE and 
IHC stains were analyzed under the optical micro‑
scope and photographed using microscope photo 
acquisition system. The data were introduced in 
Microsoft Office Excel 2013 and Epi Info 7. The level 
of confidence interval was 95%, using Fisher’s exact 
test to obtain the p value for statistically significant 
correlation. The parameters evaluated were: patients’ 
age, symptoms at presentation, tumor macroscopic 

aspects, bilateral ovarian involvement, microscopic 
features such as: papillary/solid areas ratio, the mi‑
totic index, presence of psammoma bodies, tumoral 
extension (pT), lymph node metastasis (pN), expres‑
sion of the following immunohistochemistry mark‑
ers: CD44, ER, AR, Ki67 index.

ResuLts

The mean age at diagnosis for patients with ovar‑
ian HG serous carcinoma was 56.9 years old.

The most frequent clinical symptoms were ab‑
dominal pain and abdominal distension (80%). 
Other symptoms included: anorexia, nausea, vomit‑
ing, fever, diarrhea, constipation, vaginal bleeding.

One case was diagnosed incidentally on a rou‑
tine pelvic ultrasonography, as the patient had no 
previous complaints.

After clinical examination, ultrasonography and 
imaging, the patients were submitted to surgery for 
total hysterectomy with bilateral adnexectomy, and 
additional lymphadenectomy, or colectomy for tu‑
mors extended to the colon.

Tumors were bilateral in 50% of cases (Fig. 1):
Only 3 cases (30%) were limited to the ovary 

(Fig. 2). The maximum tumor diameter was 16 cm, 
found in 2 cases, but both were in the pT1a stage.

Solid component in proportion of 50‑95% 
was characteristic of the gross appearance (Fig. 3). 
Papillary/solid areas ratio ranged from 1:3 to >1:5.

Most HG tumors had a mitotic index of 30‑50 
mitosis/10HPF (70% of cases).

We observed the presence of psammoma bodies 
in 20% of cases.

The lymph nodes status evaluation was possible 
only in 7 cases, from which 2 cases were positive for 
tumor metastasis – Fig. 4.

Fig. 1. Tumor localization regarding bilateral involvement
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Fig. 2. Tumor extension in ovarian HG carcinoma

Fig. 4. Lymph node status

Fig. 5. CD44 expression in ovarian HG serous carcinoma

Fig. 3. Microscopic solid area of HG 
serous carcinoma of the ovary, HE × 20
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In the studied group, we noticed one case with 
pleural metastasis that corresponded to M1 – pTNM.

We observed that AR<10% was characteristic 
of 90% of tumors. Ki67 index >80% was noticed 
in 30% of the cases, but it was not associated with 
AR<10% (p=0.13).

CD44 was positive in 50% of the cases, from 
which 4 cases with focal positivity and one case with 
diffuse positivity – Fig. 5.

We also found one case with diffuse positivity of 
CD44 in corpus luteum cells near the tumoral bed in 
a high‑grade serous carcinoma where tumor cells were 
negative for CD44 – Fig. 6.

CD44 positivity does not correlate with tumor 
bilaterality (p=0.5) or with advanced stage disease 
(p=0.5).

dIscussIon

The mean age at diagnosis for patients included 
in our study was 56.9 years old, whereas the mean age 
reported by the World Health Organization (WHO) 
is 63 years old1. Studies have shown that advanced 
age ≥ 65 years was correlated with suboptimal surgery 
outcome16.

Tumors were bilateral in 50% of cases. This is 
just below the reported value of two‑thirds of the 
cases for advanced stage cases4.

Most HG tumors in our cases had a mitotic in‑
dex of 30‑50 mitosis/10HPF. High‑grade serous car‑
cinomas have a higher mitosis number compared to 
low‑grade serous carcinoma, that usually has less than 
12 mitosis/10HPF1.

Psammoma bodies are concentric lamellated cal‑
cified structures, observed most commonly in papil‑
lary thyroid carcinoma, meningioma, and serous car‑
cinoma of the ovary17. We observed the presence of 

psammoma bodies in 20% of cases approximately as 
described by other studies4. The formation of psam‑
moma bodies is associated with increased apoptotic 
tumor cell death and long‑term survival18.

The prognostic relevance of lymph node me‑
tastases in primary ovarian cancer is unclear, al‑
though seen as an important prognostic factor for 
advanced‑stage ovarian cancer, there is contradictory 
data on survival after systematic lymphadenectomy 
versus bulky node resection19‑22.

We observed that AR<10% is characteristic of 
90% of tumors. Previous studies have shown that AR 
negativity is associated with high‑grade tumors, to‑
gether with the decrease of expression associated with 
recurrent disease and poor prognosis23‑25. The andro‑
gen receptor also decreases after chemotherapy26.

We found Ki67 index >80% was noticed in 30% 
of cases. Higher Ki67 levels are associated with ad‑
vanced FIGO staging in the literature27.

CD44 is a glycoprotein receptor that is activated 
by binding to its major ligand hyaluronic acid and 
also stated as a stem cell marker28,29. Studies in the 
literature reported positivity for CD44 in the major‑
ity of epithelial ovarian carcinomas29. CD44 positivity 
has been associated with advanced stage disease and 
poor 5‑year overall survival30. In our study, CD44 was 
positive in 50% of cases, from which 4 cases with 
focal positivity and one case with diffuse positivity.

Also, CD44 positivity did not correlate with ad‑
vanced stage disease (p=0.5), unlike other previous 
studies30.

concLusIons

We have found a lower mean age of patients 
with high‑grade tumors. The majority of ovarian 
high‑grade serous carcinoma presented with extrao‑
varian extension at diagnosis and were characterized 
by high mitotic index, weak presence of psammoma 
bodies, AR expression <10%, novel marker CD44 
positive in 50% of cases and curious positivity in cor‑
pus luteum cells associated with the tumor. Further 
studies are necessary to investigate the presence and 
role of CD44 and luteal cells in oncogenesis and pro‑
gression.

Acknowledgements:
All the authors contributed equally to the 

presented study and take responsibility for the in‑
tegrity of the data and the accuracy of the data 
analysis. The study was supported by the project 
POSDRU/187/1.5/S/155605 „Scientific excellence, 
knowledge and innovation through doctoral pro‑
grams in priority fields“.

Fig. 6. CD44 diffuse positivity in corpus luteum cells of 
an ovary with HG serous carcinoma, IHC × 40
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