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ABSTRACT. Endometrial cancer (EC) is the most common type of uterine cancer. A dualistic model of endometrial
tumorigenesis serves as a useful way of categorizing these cancers in terms of both etiology and clinical behavior.
There are two types of EC: type I and type II. Type I is so-called estrogen-dependent, and appears mostly in pre-
and perimenopausal women, it is well differentiated and therefore has a better prognosis. Type II EC is estrogen-
independent, diagnosed mostly in postmenopausal women, thin and fertile women, or in women with normal
menstrual cycles. It is aggressive and has a worse prognosis than type I. The aim of this study was to evaluate the
relationship between the pretreatment serum levels of VEGF and VEGF-C and the outcome of EC patients. A total
of 98 patients treated between 1999 and 2003 were included in this study. Circulating VEGF and VEGF-C levels
were determined using ELISA kits. VEGF levels among the 76 patients with type I, and the 22 patients with type I1
EC were significantly higher than those found in the healthy control subjects (p < 0.001). The differences in mean
values of VEGF-C were highly significant in both types of tumor examined compared to the control (p < 0.001). The
results demonstrate that serum VEGF concentration correlated significantly with advanced FIGO stage in type II
EC (p <0.001). The preoperative VEGF-C level correlated with advancing tumor stages in type I EC (p < 0.05).
An elevated preoperative VEGF-C was an independent risk factor for disease-specific survival in patients with
type II tumors. Thus, in type II EC patients with high preoperative levels of VEGF-C, pelvic and para-aortic
lymphadenectomy should be performed. However, the value of longitudinal measurements of the markers used is
yet to be determined.

Key words: vascular endothelial growth factor (VEGF), vascular endothelial growth factor-C (VEGF-C), endometrial cancer (EC),
enzyme-linked immunosorbent assay (ELISA)

Cancer of the uterus is the seventh most commonly diag-
nosed cancer that occurs in women, with 189,000 new
cases and 45,000 deaths occurring worldwide each year.
About 60% of these occur in more developed countries.
The highest incidence rates are in the USA and Canada.
The age-adjusted incidence rate in the USA was 23.3 per
100,000 women per year [1]. Other regions with age-
standardized rates in excess of 10 per 100,000 include
Europe, Australia and New Zealand, the southern part of
South America, and the Pacific Island nations. Low rates
occur in Africa (Uganda 3.3 per 100,000) and Asia (China
3.8 per 100,000) [2]. In Poland, the age-adjusted incidence
was 13.7 per 100,000 women per year [3].

Most endometrioid carcinomas are well-to-moderately
differentiated, and arise against a background of endo-
metrial hyperplasia. These tumors, also known as type
I (low-grade) endometrial carcinomas, have a favorable
prognosis. They are associated with long-duration, unop-
posed estrogen stimulation. About 10% of endometrial

cancers are type II (high-grade) lesions. Women with
such tumors are at high risk of relapse and metastatic
disease. These tumors are not estrogen-driven, and most are
associated with endometrial atrophy; surgery is commonly
followed by adjuvant therapy [4].

In the last decade, several studies have assessed the clini-
cal relevance of different biological variables evaluated
in serum/plasma/tissue samples from patients with endo-
metrial cancer in order to detect markers capable of
predicting either the response to adjuvant therapy or
outcome [5-9].

Circulating angiogenic and lymphangiogenic growth fac-
tors have been investigated in malignant tumors whose
lymph node status detection is crucial in terms of treatment
planning.

VEGF-A is a key molecule in the induction of angiogene-
sis and vasculogenesis. It causes proliferation, sprouting,
migration and tube formation of endothelial cells. The
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VEGF-A gene is located on chromosome 6p21.3, and is
encoded by eight exons separated by seven introns. VEGF
induces angiogenesis in a variety of physiological and
pathological conditions including embryogenesis, corpus
luteum formation, tumor growth, wound healing, and com-
pensatory angiogenesis in the heart [10, 11].

VEGF-C is a key regulator of lymphangiogenesis and an
important mediator of tumor metastasis to lymph nodes.
The VEGF-C gene is located on chromosome 4q34.
VEGF-C genes comprise over 40kb pairs of genomic
DNA, and consist of seven exons. VEGF-C is produced
as a precursor protein and is proteolytically activated in
the extracellular space by proteases to generate a homo-
dimeric protein with high affinity for both VEGFR- 2 and
VEGFR-3. VEGF-C induces mitogenesis, migration and
survival of endothelial cells. VEGF-C is expressed in the
heart, small intestine, placenta, ovary, and the thyroid gland
in adults [11].

VEGF-C specifically activates the VEGF receptor-3
(VEGFR-3), a cell-surface tyrosine kinase receptor expres-
sed on lymphatic endothelial cells as well as on other cell
types such as cancer cells. Expression of VEGF-C by tumor
cells in xenograft or transgenic cancer models increased the
abundance of lymphatic vessels at the tumor periphery and
sometimes within the tumor, promoted metastasis to local
lymph nodes and, in some models, facilitated distant organ
metastasis [12].

Several angiogenic and lymphangiogenic factors have been
identified and are believed to be involved in physiological
as well as pathological angiogenesis in the human endo-
metrium [13, 14]. It has been shown to be significantly
upregulated in endometrial cancers and to be associated
with tumor angiogenesis and disease outcome [10, 15, 16].
The expression of VEGF is four to 10 times higher at the
invading tumor front than in the central tumor areas [17].
Indeed, it has been shown that overexpression of VEGF
and its receptors are related to poor prognosis in patients
with endometrial carcinomas [18-21]. Circulating VEGF
levels seem to be particularly useful as a prognostic tool in
clinical subsets of patients, such as those with early-stage
or lymph node-negative cancers, for which current clinico-
pathological parameters are limited in their prognostic
capacity [22-24].

Therefore, the aim of this study was to evaluate the relation-
ship between the pretreatment serum levels of VEGF and
VEGF-C, and the outcome for endometrial cancer patients.

DONORS AND METHODS

Patients and clinical samples

A total of 98 patients with endometrial cancers (aged
between 49-72 years; median: 61.7 years), treated at the
Department of Gynecology and Septic Obstetrics, Medi-
cal University of Bialystok and Department of Gynecology
District Hospital in Bialystok, between 1999 and 2003,
were included in this study. None of the patients had recei-
ved chemotherapy, hormone therapy or radiotherapy prior
to surgery. All patients had primary cancers and were recei-
ving their first treatment. Cases selected in the current study
presented the same stage, both clinically and surgically. All
tumors were staged according to the International Fede-
ration of Gynecology and Obstetrics (FIGO) criteria. All
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patients underwent abdominal hysterectomy and bilateral
oophorectomy. Pelvic and para-aortic lymphadenectomy
was performed at stage II (34 cases) and at stage III (16
cases). Adjuvant chemotherapy was added to the treatment
for stage III patients.

Clinicopathological information was obtained from medi-
cal charts. Histopathological examination was performed
according to the WHO classification. Representative
samples of hysterectomy specimens were stained with
H&E for light microscopy study and evaluated to confirm
tumor stage, and to assess depth of myometrial invasion,
grade, histological type and presence or absence of lym-
phovascular space invasion.

Preoperative, SmL blood samples were collected and
serum was separated immediately by centrifugation at
3,000 g for 10 min and stored at -70 C until assay. Cir-
culating VEGF and VEGF-C levels in the serum samples
were determined quantitatively using the VEGF (Quan-
tikine human VEGF; R&D Systems, Minneapolis, MN,
USA) and VEGF-C (IBL International GmbH, Hamburg,
Germany) ELISA kits according to the manufacturers’ ins-
tructions.

In brief, 100 pL of recombinant human VEGF, standard
or serum sample, were added to a microtiter plate coa-
ted with murine monoclonal antibody specific to human
VEGEF. After a two-hour incubation at room temperature
and then washing away of any unbound substances, a
horseradish peroxidase-linked polyclonal antibody speci-
fic for VEGF was added to each well to sandwich the
VEGEF. Further washings were performed to remove any
unbound antibody-enzyme reagent before the stop solu-
tion was added. For the VEGF-C assay, VEGF-C standard
solution or each serum sample, mixed with an equal volume
of diluent buffer of two-fold serial dilutions, was added to
the wells of the plates precoated with rabbit antihuman
VEGF-C antibodies.

The plates were ready for measurement at the optical inten-
sity of 450nm by ETI Sorin Biomedica ELISA reader
(Sorin Biomedica, Bio-Tek, USA). Each measurement was
made in duplicate. A standard curve of VEGF or VEGF-C
was plotted for each assay and two calibrators of normal
serum samples were included in every assay-run to adjust
for plate-to-plate variance. The detection sensitivity limits
of the VEGF and VEGF-C assays were 9.0 and 4.0-48.4
(mean 13.3) pg/mL, respectively, whereas the coefficient
of variance of both assays was less than 5.0%.

The serum from 30 healthy women (aged between
19-71 years; mean: 52.8 years), who visited District
Hospital for gynecologic malignancy screening, served as
controls. Patients gave their informed consent for the study.
The protocol had been previously approved by the Bio-
ethical Committee of the Medical University of Bialystok.
Follow-up data were collected until January 2010.

Statistical analysis

Continuous data are expressed as the median (range). Cate-
gorical data were compared by the x test or Fisher’s exact
test. The Kruskal-Wallis and Mann-Whitney U tests were
used to evaluate differences between observations. Cor-
relations between continuous data were evaluated by
means of the Spearman rank test.

Disease-specific survival rate was calculated from the
date of surgery until death due to endometrial cancer.
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Kaplan-Meier curves were plotted and compared using
log rank statistics. A Cox proportional hazards regression
model was used for multivariable analyses. All statistical
analyses were calculated using Statistica software version
9.0PL (StatSoft, Inc., StatSoft Polska Sp. z o.0., Poland).
P < 0.05 was considered to be statistically significant.

RESULTS

The tumors were classified as follows: 76 cases were type [
(endometrioid endometrial carcinomas), and 22 cases were
type II (therein 19 cases of serous and three of clear-cell
carcinomas). Among patients with type I endometrial can-
cer, 43 had tumors classified as stage I, 24 patients had
tumors classified as stage II, and nine patients were clas-
sified as stage III. The type II tumors were classified as
follows: five cases were in stage I, 10 cases were in stage
IT and seven cases were in stage III. The samples were
grouped according to histological grade: 41 type I endo-
metrial cancers were classified as grade 1, 21 were grade
2 and 14 were grade 3. All 22 type II tumors were grade 3
(table 1).

All patients were followed up. At a median follow-up of
60 months (range 1-126), 37 patients had died as a conse-
quence of cancer progression.

Both serum VEGF and VEGF-C levels were significantly
increased in endometrial cancer compared with the levels
in healthy controls (figure I). Preoperative serum VEGF
levels among the 76 patients with type I and the 22 patients
with type II endometrial cancer, were significantly higher
than those in the 30 healthy control subjects: 495.7 (164.3-

Table 1
Patients and tumor characteristics.

Characteristics Patients n (%)

Type I Type 11

76(77.6) 22 (22.4)

Age
<60 years 45(59.2) 3 (13.6)
> 60 years 31(40.8) 19 (86.4)
Stage
1 43(56.6) 5(22.7)
I 24(31.6) 10 (45.5)
1 9(11.8) 7 (31.8)
Histological grade
Gl 41(53.9)
G2 21(27.7)
G3 14(18.4) 22 (100)

Table 2

704.8) pg/mL and 579.4 (366.8-760.5) pg/mL versus 232.4
(135.5-330.7) pg/mL (p < 0.001). The differences in mean
values for VEGF-C were highly significant in both types
of tumors examined: 5,120.1 (2,030.4-8,460.6) pg/mL in
type I and 7213.2 (4,531.8-10,831.1) pg/mL in type II
versus 4,223.5 (1,821.9-6,910.2) pg/ml in control
(p <0.001) (table 2).

The correlation between the FIGO stage and pretreatment
serum values for VEGF and VEGF-C are shown in Table 3.
The results demonstrate that serum VEGF concentration
correlated significantly with the FIGO advanced stage
in type II endometrial cancer (p < 0.001). Conversely, it
did not correlate with the FIGO stage in type I tumors.
In patients with type I endometrial cancers, the pretreat-
ment serum VEGF-C levels correlated with the FIGO stage
(p < 0.05), but did not correlate with staging in type II
cancers.

Among those patients with high pretreatment levels of
VEGF (> 495.7 pg/mL), in type I endometrial cancer, the
Kaplan-Meier survival estimates of the 1-year, 5-year, and
10-year survival rates were 91.9%, 87.2%, and 89.2%,
respectively, while the respective rates among patients
with low levels (<495.7 pg/mL) were 94.9%, 94.9%,
and 94.9%. Statistically significant differences were not
observed between survival rates over time (log-rank test;
p=0.57) (figure 2).

In the group with type II endometrial cancer with
high preoperative levels of VEGF (> 579.4 pg/mL), the
Kaplan-Meier survival estimates of the 1-year, 5-year, and
10-year survival rates were 70.0%, 60.0%, and 60.0%,
respectively, while the respective rates among endo-
metrial cancer patients with low levels (< 579.4 pg/mL)
were 83.3%, 75.0%, and 75.0%. No statistically significant
difference was observed between survival rates over time
(log-rank test; p=0.48) (figure 3).

In type I endometrial cancer patients with low VEGF-C
levels of 5,120.1 pg/mL or less, the 1-year, 5-year,
and 10-year survival rates were 90.4%, 88.6%, and
88.6%, compared with those with levels of more than
5,120.1 pg/mL (97.0%, 94.0%, and 94.0%, respectively);
the differences in survival were not significant (log-rank
test; p=0.56) (figure 4).

Among those patients with high levels of VEGF-C
(>7,213.2pg/mL) in type II endometrial cancer, the
Kaplan-Meier survival estimates of the 1-year, 5-year,
and 10-year survival rates were 50.0%, 0%, and 0%,
respectively, while the respective rates among patients with
low levels (< 7,213.2 pg/mL) were 60.0%, 50.0%, and
50.0%. A statistically significant difference was observed
between survival rates over time (log-rank test; p=0.0197)
(figure 5). The cumulative disease-specific survival curves
of patients grouped according to VEGF and VEGF-C levels
are shown in figures 2-5.

Comparison of serum VEGF and VEGF-C levels between patients with type I and II endometrial cancer.

No. of cases VEGF (pg/mL) median (range) p-value VEGF-C (pg/mL) median (range) p-value
Controls 30 232.4(135.5-330.7) 4,223.5(1,821.9-6,910.2)
Type 1 76 495.7(164.3-704.8) <0.001 5,120.1(2,030.4-8,460.6) <0.001
Type IT 22 579.4(366.8-760.5) <0.001 7,213.2(4,531.8-1,0831.1) <0.001

VEGEF: vascular endothelial growth factor; VEGF-C: vascular endothelial growth factor C; type I endometrial cancer: endometrioid endometrial cancer; type II endometrial

cancer: non-endometrioid endometrial cancer.
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Figure 1

Dot plots of preoperative serum VEGF (A) and VEGF-C (B) levels in patients with endometrial cancer (EC) type I and II. The horizontal line

in dot clusters of each group indicates the mean values.
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Figure 2
Kaplan-Meier survival analysis concerning VEGF serum levels and
cumulative disease-specific survival in patients with type I EC
(p=0.57).
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Figure 3
Kaplan-Meier survival analysis concerning VEGF serum levels and
cumulative disease-specific survival in patients with type II EC
(p=0.48).
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Figure 4
Kaplan-Meier survival analysis concerning VEGF-C serum levels
and cumulative disease-specific survival in patients with type I EC
(p=0.56).
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Figure 5
Kaplan-Meier survival analysis concerning VEGF-C serum levels
and cumulative disease-specific survival in patients with type II EC
(p=0.0197).

DISCUSSION

Studies involving circulating VEGF in cancer patients have
so far focused mainly on their prognostic implication in
relation to tumor status and outcome. Although the results
of many studies have not been completely homogeneous,
there is compelling evidence that VEGF and VEGF-C
levels are of prognostic significance [25-28].

Apart from providing prognostic value, the level of these
circulating factors may also have important therapeu-
tic implications in the selection of patients for adjuvant
therapy. The use of preoperative circulating VEGF and
VEGEF-C levels before surgical resection to predict
invasiveness of a tumor, such as the presence of vascular
invasion and lymph node metastasis, is particularly
attractive in that it may help in the selection of patients
for neoadjuvant therapy [24].

Although endometrial cancer is the most common type of
gynecological cancer in the developed world, the details of
its progression are still not well understood. In contrast to
other malignancies with a high potential for neovasculari-
zation and distant metastatic potential, the lack of clinical
relevance of VEGF in endometrial cancer could be attribu-
ted to the relatively low angiogenic potential of the cancer,
which rarely metastasizes by the hematogenous route and
has a low incidence of distant metastases [29]. On the other
hand, there was a tendency for endometrial cancer patients
with distant metastases to have higher VEGF levels [27].
In endometrial cancer, a single study has examined the
value of measuring plasma/serum/tissue/cytosol VEGF
and VEGF-C levels as a predictive factor for cancer pro-
gression and outcome. In other studies, the up-regulation of
tissue VEGF and VEGF-C mRNA and protein expression
has been described. Data from these papers however, can-
not be extrapolated to circulating levels of these angiogenic
factors in endometrial cancer [30].

In the present study, both preoperative levels of cir-
culating angiogenic factor, VEGF and lymphangiogenic
factor, VEGF-C were measured, and the differences bet-
ween VEGF and VEGF-C were characterized regarding
the relationship with the clinicopathological features of
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Table 3
Correlation between preoperative serum VEGF and VEGF-C levels
and clinical stage of endometrial cancer.

No. VEGF (pg/mL)
of

VEGF-C (pg/mL)

cases median median
Type 1
Stage I 43 483.1 4,710.3
I 24 500.2 5,212.8
111 9 466.7 5,733.2
p value NS p <0.05
Type I
Stage | 5 490.7 7,123.4
I 10 581.3 7,121.9
I 7 699.5 7,212.3
p value p <0.001 NS

Type I endometrial cancer: endometrioid endometrial cancer; type IT endometrial
cancer: non-endometrioid endometrial cancer.

endometrial cancer patients. However, the role of cir-
culating VEGF in endometrial cancer patients remains
controversial. One study focusing on endometrial can-
cer pathogenesis and tumor growth found no significant
difference in VEGF levels between patients and normal
individuals, whereas other studies have shown the oppo-
site [23, 31]. In our previous immunohistochemical study,
highly VEGF-positive tumors showed a poorer prognosis
than VEGF-negative tumors. There was a trend towards
an association between the highly positive expression of
VEGF and 5-year, disease-free survival. These results
suggest that VEGF may be an important, clinically rele-
vant inducer of angiogenesis in type I endometrial cancer
[32]. However, methodological problems such as inter-
and intraobserver variability, and the selection of the area
of the most intense VEGF immunoexpression remain un-
resolved. Thus, quantification of VEGF from patient serum
would be easier and more objective.

Stage is an independent risk factor for endometrial cancer
patients. In our present study, type I tumors with an advan-
ced clinical stage did not show elevated VEGF levels, but
type II showed significantly higher VEGF levels. This sug-
gests that tumor biology, other than tumor angiogenesis,
may also influence local invasiveness in type I endo-
metrial carcinoma. VEGF-C concentrations were higher in
patients with advanced stages of type I endometrial cancer;
therefore, VEGF-C could reflect disease progression. This
suggests that VEGF-C-promoted lymphangiogenesis may
be continuous, and becomes greater during type I cancer
growth.

An increased preoperative VEGF-C level was the only risk
factor for the occurrence of nodal metastases, and might be
potentially of use in predicting the presence of clinically
relevant, nodal metastases. Measurement of preoperative
VEGF-C can be used to predict any lymph node metas-
tases, but whether this marker could be applied to facilitate
a more selective application of abdominal lymphadenec-
tomy in endometrial cancer is questionable [33, 34].

In conclusion, preoperative VEGF and VEGF-C levels
were substantially higher in endometrial cancer patients
compared with control subjects. The preoperative VEGF-C
level correlated with advancing tumor stages in type I
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endometrial cancer. An elevated preoperative VEGF-C
was the independent risk factor for disease-specific sur-
vival in patients with type II tumors. We suggest that
in type Il endometrial cancer patients with preope-
rative high levels of VEGF-C, pelvic and para-aortic
lymphadenectomy should be performed. However, the
value of longitudinal measurements of the markers used
is yet to be determined.

Disclosure. None of the authors has any conflict of interest or
financial support to disclose.

REFERENCES

1. Horner MJ, Ries LAG, Krapcho M, et al. SEER Cancer Statis-
tics Review, 1975-2006, National Cancer Institute. Bethesda, MD,
http://seer.cancer.gov/cst/1975_2006/, based on November 2008
SEER data submission, posted to the SEER web site, 2009.

2. Stewart BW, Kleihues P. World cancer report. Lyon: IARC Press,
2003.

3. Reports based on data of National Cancer Registry. The Maria
Sklodowska - Curie memorial Cancer Center, Department of Epi-
demiology and Cancer Prevetion, National Cancer Registry 2004,
http://epid.coi.waw.pl/krn.

4. Amant F, Moerman P, Neven P, et al. Endometrial cancer. Lancet
2005;366: 491-505.

5. Engelsen IB, Akslen LA, Salvesen HB. Biologic markers in endo-
metrial cancer treatment. APMIS 2009; 117: 693-707.

6. Boruban MC, Altundag K, Kilic GS, efal. From endometrial
hyperplasia to endometrial cancer: insight into the biology and pos-
sible medical preventive measures. Eur J Cancer Prev 2008;17:
133-8.

7. Toachin E. Immunohistochemical tumour markers in endometrial
carcinoma. Eur J Gynaecol Oncol 2005;26: 363-71.

8. PratJ. Prognostic parameters of endometrial carcinoma. Hum Pathol
2004; 35: 649-62.

9. Chen CA, Cheng WF, Lee CN, et al. Cytosol vascular endothelial
growth factor in endometrial carcinoma: correlation with disease-free
survival. Gynecol Oncol 2001; 80:207-12.

10. Ferrara N. VEGF-A: a critical regulator of blood vessel growth. Eur
Cytokine Netw 2009; 20: 158-63.

11. Roy H, Bhardwaj S, Yld-Herttuala S. Biology of vascular endothelial
growth factors. FEBS Lett 2006; 580: 2879-87.

12. Achen MG, Stacker SA. Tumor lymphangiogenesis and metasta-
tic spread-new players begin to emerge. Int J Cancer 2006;119:
1755-60.

13. Rogers PA, Donoghue JF, Walter LM, et al. Endometrial angio-
genesis, vascular maturation, and lymphangiogenesis. Reprod Sci
2009; 16: 147-51.

14. Girling JE, Rogers PA. Recent advances in endometrial angiogenesis
research. Angiogenesis 2005; 8: 89-99.

15. Dai H, Zhao S, Xu L, et al. Expression of Efp, VEGF and bFGF in
normal, hyperplastic and malignant endometrial tissue. Oncol Rep
2010;23:795-9.

16. Kamat AA, Merritt WM, Coffey D, et al. Clinical and biological
significance of vascular endothelial growth factor in endometrial
cancer. Clin Cancer Res 2007;13: 7487-95.


http://seer.cancer.gov/csr/1975_2006/
http://epid.coi.waw.pl/krn

Serum levels of VEGF and VEGF-C in patients with endometrial cancer

17.

18.

19.

20.

21.

22.

23.

24.

25.

Sivridis E. Angiogenesis and endometrial cancer. Anticancer Res
2001;21:4383-8.

Balbi G, Monteverde A, Passaro M, et al. Vascular endothelial growth
factor (VEGF): can we use it as prognostic factor in endometrial
cancer?. Minerva Ginecol 2006;58: 411-5.

Talvensaari-Mattila A, Soini Y, Santala M. VEGF and its recep-
tors (fit-1 and KDR/flk-1) as prognostic indicators in endometrial
carcinoma. Tumour Biol 2005;26: 81-7.

Yokoyama Y, Sato S, Futagami M, et al. Prognostic significance of
vascular endothelial growth factor and its receptors in endometrial
carcinoma. Gynecol Oncol 2000;77: 413-8.

Shaarawy M, El-Sharkawy SA. Biomarkers of intrinsic angio-
genic and anti-angiogenic activity in patients with endometrial
hyperplasia and endometrial cancer. Acta Oncol 2001;40:
513-8.

Mazurek A, Pierzynski P, Kuc P, et al. Evaluation of angiogenesis,
p-53 tissue protein expression and serum VEGF in patients with
endometrial cancer. Neoplasma 2004;51:193-7.

Gornall RJ, Anthony FW, Coombes EJ, et al. Investigation of women
with endometrial carcinoma using serum vascular endothelial growth
factor (VEGF) measurement. Int J Gynecol Cancer 2001; 11: 164-6.

Poon RT, Fan ST, Wong J. Clinical implications of circulating angio-
genic factors in cancer patients. J Clin Oncol 2001; 19: 1207-25.

McMeekin DS, Sill MW, Benbrook D, et al. A phase II trial of
thalidomide in patients with refractory endometrial cancer and corre-
lation with angiogenesis biomarkers: a Gynecologic Oncology Group
study. Gynecol Oncol 2007; 105: 508-16.

26.

217.

28.

29.

30.

31.

32.

33.

34.

51

Gora-Tybor J, Blonski JZ, Robak T. Circulating vascular endothe-
lial growth factor (VEGF) and its soluble receptors in patients with
chronic lymphocytic leukemia. Eur Cytokine Netw 2005; 16: 41-6.

Yokoyama Y, Charnock-Jones DS, Licence D, et al. Expression of
vascular endothelial growth factor (VEGF)-D and its receptor, VEGF
receptor 3, as a prognostic factor in endometrial carcinoma. Clin
Cancer Res 2003;9: 1361-9.

Hirai M, Nakagawara A, Oosaki T, et al. Expression of vascular
endothelial growth factors (VEGF-A/VEGF-1 and VEGF-C/VEGF-
2) in postmenopausal uterine endometrial carcinoma. Gynecol Oncol
2001; 80: 181-8.

Rasila KK, Burger RA, Smith H, e al. Angiogenesis in gyneco-
logical oncology-mechanism of tumor progression and therapeutic
targets. Int J Gynecol Cancer 2005;15: 710-26.

Holland CM, Day K, Evans A, et al. Expression of the VEGF and
angiopoietin genes in endometrial atypical hyperplasia and endome-
trial cancer. Br J Cancer 2003; 89: 891-8.

Fine BA, Valente PT, Feinstein GI, et al. VEGF, flt-1, and KDR/flk-1
as prognostic indicators in endometrial carcinoma. Gynecol Oncol
2000; 76: 33-9.

Dobrzycka B, Terlikowski SJ, Kwiatkowski M, et al. Prognostic
significance of VEGF and its receptors in endometrioid endometrial
cancer. Ginekol Pol 2010; 81: 422-5.

May K, Bryant A, Dickinson HO, et al. Lymphadenectomy for the
management of endometrial cancer. Cochrane Database Syst Rev
2010; 1: CD007585.

Dowdy SC, Mariani A. Lymphadenectomy in endometrial cancer:
when, not if. Lancet 2010; 375: 1138-40.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue true
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier (FOGRA27)
  /Description <<
    /FRA <>
    /ENU ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        28.346460
        28.346460
        28.346460
        28.346460
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Coated FOGRA27 \(ISO 12647-2:2004\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B004800610075007400650020007200E90073006F006C007500740069006F006E005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 14.173230
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [566.929 822.047]
>> setpagedevice


