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Introduction 

Endometrial cancer is one of the most common gyneco-
logic cancers. Worldwide each year 142,000 women are
diagnosed, and 42, 000 women die from the disease.
Hysterectomy, pelvic paraaortic lymph node dissection
and partial omentectomy are the components of surgical
staging. Adjuvant radiotherapy and chemotherapy can be
listed as other options of treatment for advanced stages.
Histologic subtype, grade, depth of myometrial invasion,
uterine location, size of the neoplasm and lymphovascu-
lar space involvement are important intrauterine prognos-
tic features for endometrial cancer [1]. Determination of
lymphovascular space involvement in endometrial cancer
by hematoxylin eosin staining is sometimes difficult
because the intercellular integrity is not well preserved in
tissue sections. Cytokeratins are good markers to evalua-
te tumoral extension, especially in endometrial cancer
[2]. As parts of the epithelial cytoskeleton, cytokeratins
are important for the mechanical stability and integrity of
epithelial cells and tissues [3, 4]. 

The first aim of this study was to perform histopatholo-
gic classification of endometrial cancer by using CK8 and
CK18 immunohistochemical stains. The second aim was
to show the importance of soluble cytokeratin compo-
nents in vessels in various stages of endometrial cancer.

Materials and Methods

The study series comprised 49 consecutive surgically opera-
ted endometrial cancer cases examined at the Department of
Pathology, Eskisehir Osmangazi University School of Medicine

between January 1, 2009 and June 30, 2009. According to the
FIGO classification [5] there were 15 cases in Stage IA, 18
cases in Stage IB, seven cases in Stage II, seven cases in Stage
III, and two cases in Stage IV. Of these patients, three had grade
1, 37 had grade 2 and nine had grade 3 disease. Eleven cases of
endometrioid carcinoma samples showed focal squamous diffe-
rentiation and two cases showed focal mucinous degeneration.   

Three samples of polypoid adenomyoma, non-tumoral tissue
of a case of focal cancer arising in polypoid adenomyoma, one
sample of atrophic endometrium, one sample of irregular proli-
feration with chronic endometritis, and one sample of atypical
complex hyperplasia with xanthomatous endometritis were
selected to check the CK8 and CK18 staining pattern of non-
neoplastic endometrial tissues.

Immunohistochemistry

Paraffin sections from the blocks of the most invasive area of
endometrial cancer were selected from the study samples. The
paraffin blocks were cut into 4 μm sections and immunohistoc-
hemical assays for the expression of CK18 and CK8 were per-
formed. Liquid mouse monoclonal antihuman keratin 8 Ab-4
and keratin 18 Ab-1 antibody (Thermoscientific, USA) were
used. Tissue sections were deparaffinized in xylene, rehydrated in
alcohol solution, and placed in 0.5% hydrogen peroxide in met-
hanol for 10 min to block endogenous peroxidase activity.
Rehydration was completed by placing the slides in absolute alco-
hol and finally in water. The slides were treated with a boiling
solution of freshly prepared 10 mM-citrate buffer, pH 6.0, for 10
min in a pressure cooker. The sections were reacted for 30 min
with the primary antibodies at a dilution of 1:200 in buffer. They
were rinsed in phosphate buffered saline (PBS) before being trea-
ted with biotinylated universal secondary antibody for 10 min.
After further rinsing, the slides were treated with avidin-biotin-
peroxidase complex (ScyTek, Universal Detection Kit, USA) and
rinsed again. Immunostaining was accomplished by incubating
them with AEC for 7 min and then the slides were rinsed in dis-
tilled water and counter-stained with Mayer’s hematoxylin.
Sections of human colon were used as positive controls. As a
negative control, the primary antibody was replaced by PBS. 

Summary

Purpose of investigation: The aim of the study was to show the role of the cytoskeletal proteins CK8 and CK18 in endometrial
cancer invasion and to histopathologically classify endometrial cancer patients. Methods: This study was a prospective analysis of
49 histologic samples of consecutively surgically operated endometrial cancer patients. After histopathologic classification the most
invasive tumor area was selected for immunohistochemistry. Monoclonal antihuman keratin Ab-4 and keratin Ab-1 were applied.
Results: CK8 and CK18 stained tumoral tissue and tumoral cell debris in the lymphovascular space were significantly correlated
with stage (p � 0.005). Conclusions: To understand the causes of early treatment failure in endometrial cancer patients, further
studies are needed to show the role of enhancing factors of endometrial cancer invasion.
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Assessment of CK18 and CK8-stained slides

According to the positive staining of endometrial glandular
cells and tumor cells three groups were formed: � 10% as 1, <
11-50% as 2 and 51-100% as 3. The intensity of immunostai-
ning was scored on a three point scale: 1 = weak; 2 = moderate;
3 = intense. A weighed score for each tumor specimen was the
sum of the percentage score and the intensity score and was
defined as ‘total epithelial CK 8 and CK18 score’.
Lymphovascular space involvement was recorded.

Statistical analyses

All statistical analyses were performed using SPSS
(Statistical Package of Social Services, Chicago, IL, USA) for
Windows version 15. Data were analyzed according to the
Pearson exact chi-square test. Probability values less than 0.05
were considered statistically significant.

Results

Mean ages of patients with Stage IA, Stage IB, Stage II
and the combined Stages of III and IV endometrial can-
cer were 58, 60, 63, 61, respectively. Histopathologic
subtype, grade and stage of patients according to FIGO
criteria are given in Table 1.

Staining pattern of CK8 and CK18 in non-neoplastic
endometrial specimens

Atrophic, proliferative or hyperplastic endometrial
glandular tissues were stained completely with CK18 and
CK8. Cytokeratin was distributed mainly around the nuc-
lei and there was not any staining on the surface of the
glandular epithelia or on the nucleus. All glandular epit-
helium of polypoid adenomyoma was stained homogeno-
usly and completely. In one sample of cancer arising in
polypoid adenomyoma, some of the glandular epithelia
were stained by CK8 in moderate intensity and they were
located in the basal-apical region of the cytoplasm.

Staining pattern of CK8 in endometrial cancer

Total CK8 scores of tumoral tissue ranged from 0 to 6.
Carcinoma tissue was stained focally or completely with
weak or moderate intensity in all samples except one.
Cytokeratin was distributed mainly around the nucleus in
strongly stained tissues. Basal or basal-apical staining in
the cytoplasm was seen in weak or moderately stained
tumoral tissues (Figure 1). 

Staining pattern of CK18 in endometrial cancer

Total CK18 scores of tumoral tissue ranged from 3 to 6.
Strong and complete cytoplasmic CK18 staining around
the nucleus was observed in 61% (30) of cases (Figure 2).
Two cases showed weak and focal CK18 expression and
their scores were both 3. Most of the samples showed
complete cytoplasmic staining. There was not any stai-
ning on the surface of the tumor cells or on the nucleus.

Lymphovascular space involvement

Lymphovascular space involvement was observed in 40
samples. There was no lymphovascular space involve-
ment in seven cases of Stage IA and two cases of Stage
IB. CK18 not only stained the tumor emboli and apopto-
tic cellular debris in the vessels perfectly, but it also stai-
ned the vessels themselves. CK18 also strongly stained
micrometastasis in the pelvic lymph nodes (Figure 3).
Lymphovascular space involvement was also observed by
CK8 staining. With the stainings of CK8 and CK18, it has
been shown that higher stage endometrial cancers had sta-
tistically higher lymphovascular space involvement (p �
.005). There was a statistically significant correlation bet-
ween total CK8 scores and total CK18 scores of tumoral
tissues (r = .465, p � .001). There were no statistically sig-
nificant differences between tumor grade and total CK8
and CK18 staining scores (respectively, p = .187, p =
.675). There were also no statistically significant differen-
ces between the stage of the cancer and total CK8 and
CK18 staining scores (respectively, p = .412, p = .129).

Discussion

Endometrial epithelium contains cytokeratins 8, 18 and
19. These cytokeratins are members of the cytoskeletal
intermediate filament proteins in all simple epithelia,
including various parenchymatous organs and endothelial
cells [4]. In tumors differentiated epithelial cells mostly
retain the keratin patterns of their epithelial origin [6-8].
CK18 is an intracellular protein which is expressed by
many cells of epithelial origin, including hepatocytes.
Since the protein is presumably released into the blood
only after disintegration of the plasma membranes of cells
containing cytokeratins, plasma levels have been used to
measure cell death. During apoptosis, caspases cleave
cytokeratins, which results in the collapse of the cytoske-
leton and subsequent formation of apoptotic bodies.
Soluble keratin protein fragments have been demonstra-
ted in patient sera that have nonalcoholic fatty liver disea-
se, chronic pancreatitis, and inflammatory bowel disease
by enzyme-linked immunosorbent assay [9]. Soluble

Table 1. — Stage, grade and histologic subtype of
endometrioid cancers.

Variable Endometrial cancer

Stage
IA 15
IB 18
II 7
IIIA 3
IIIB 3
IIIC 1
IVB 2

Grade
1 3
2 37
3 9

Histologic subtype
Endometrioid 43
Serous cancer 4
Clear cell cancer 1
Malign mixt Müllerian tumour 1

Total 49
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keratin protein fragments derived from CK8, CK18,
CK19 were detected in the circulation of cancer patients
[4, 10]. Such fragments released by cancer cells are
increasingly used to monitor tumor load and disease
progression in the case of certain cancers such as non
small cell lung cancers and testicular cancer [10-12].

Although lymphovascular space involvement by endo-
metrial cancer is correlated with the presence of tumor
extension at the time of surgery, it may not always be inclu-
ded in pathology reports. In this study, we observed that
CK18 and CK8 were highlighted tumor tissue, cellular
debris in the lymphovascular space and also stained endot-
helial cells. Choi et al. [13] demonstrated that endometrial
cancer invasion depends on cancer-derived tumor necrosis
factor-alpha and stromal derived hepatocyte growth 
factor due to enhancement of endometrial cancer invasion
because of the strong mitogenic effect of estrogen. CK8
and CK18 are also demonstrated among the selective estro-
gen receptor modulators (SERM) regulated proteins in
endometrial and human breast cancer cell lines [14].
Recently, Czekierdowski et al. [15] demonstrated the role
of tumor angiogenesis in Stage I and II endometrial cancer
by using immunohistochemical markers CD34 and
CD105/endoglin antibody. Nunobiki et al. [16] demonstra-
ted that microvessel density was significantly increased in

grade 1 adenocancer compared to normal, hyperplastic
endometrium by using a vasodilating peptide adrenome-
dullin and Bcl-2 immunohistochemical markers. In a
recent study we showed that disease-free survival is mode-
rately correlated with mean microvessel count in endomet-
rioid cancer patients, however we could not show a signifi-
cant difference in terms of mean microvessel count betwe-
en neoplastic and non-neoplastic endometrial samples by
actin bundling protein fascin staining [17]. In this study we
observed that lymphovascular space involvement in endo-
metrial cancer was statistically significant with respect to
stage (p � 0.005) by using CK8 and CK18 staining. 

Conclusions

There is no single accepted follow-up strategy for pati-
ents with endometrial cancer [18]. Early tumor recurence
may be observed at all stages of endometrial cancer. To
understand the cause of treatment failure, intraobserver
consensus should be provided for histopathologic classi-
fication of endometrial cancer in further studies.
Secondly, the investigation of lymphovascular space
involvement by analyzing circulated soluble CK18, CK8
fragments may provide consensus between histopatholo-
gical classification and surgical stage.

ÆÆ

Figure 1. — Basal-apical staining in the cytoplasma of the
tumoral tissue (CK8 immunohistochemical staining x 200).

Figure 2. — Strong and complete cytoplasmic CK18 staining
around the nucleus of tumoral tissue. Arrow shows tumoral
emboli in the vessel (CK18 immunohistochemical staining x
200).

Figure 3. ·— CK18 immunohistochemical stain highlighted the
micrometastases in the lymph node (x 200). 
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