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Introduction

Currently, researches are focused on the way that throm-
bosis itself is a primary pathological mechanism that promotes
cancer development and progression, rather than being a com-
plication of cancer. Especially, estimating thrombophilia itself
as a risk factor for cancer development, genes related with
thrombophilia and mutations on these genes are carefully in-
vestigated in many cancer types.

Nowadays, there are several proven important genetic mu-
tations related with thrombosis and thrombophilia. The most
important and mostly investigated ones among all are, muta-
tions on factor 5 Leiden gene (especially G1691A, A4070G,
A5279G loci), prothrombin gene (G20210A locus), and
MTHFR gene (C677T locus). In many studies, these muta-
tions were investigated in several cancer types, several results
were reported.

In this study, our aim was to investigate the frequency of

mutations on factor 5 Leiden gene (especially G1691A,

A4070G, A5279G loci) in endometrial cancer patients. 

Material and Method

216 patients who admitted to Selcuk University Meram

Faculty of Medicine Obstetrics and Gynecology Department

between August 2006 and August 2008 with similar com-

plaints (such as postmenopausal bleeding and dysfunctional

uterine bleeding) and those with the histopathological result of

endometrial adenocancer and benign endometrial pathologies

such as proliferative endometrial tissue, secretuary endome-

trial tissue, endometritis etc were included into the study.

Patients were divided into 2 groups. In the 1st group, there

were 105 endometrioid type endometrial adenocarcinoma pa-

tients and in the second group, there were 111 patients whose

endometrial pathology reported as benign. Detailed history,

including age, obstetrical history, menopausal status, duration

of menopause, and any risk factors for endometrial cancer was

taken from each patient included into the study. Patients were

all examined for previous estrogen or hormone replacement

therapy, oral contraceptive usage, familial cancer history, obe-

sity, any systemic disease such as diabetes and hypertension,

and smoking. Body mass indices [BMI: kilogram (kg)/

(Height) 2 (m)] were calculated for each patient to evaluate

obesity. In both patient groups, pelvic examination results and
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endometrial thicknesses measured by transvaginal ultrasonog-

raphy prior to endometrial sampling were all recorded.

According to the complaints of patients at admission, indica-

tions for endometrial sampling were categorised. Besides, pa-

tients with endometrium cancer were evaluated for surgical

stage and prognostic factors (grade, nuclear grade, tumor size,

lymphovascular space invasion). In the first group, patients

with coexisting secondary cancer, previous history of throm-

bosis, presence of thrombotic complications in perioperative

period and patients involuntary were excluded from study, on

the other hand in the second control group, patients those have

endometrial hyperplasia in endometrial sampling, and those

with coexisting secondary cancers and history of thrombosis

previously were excluded from the study.

Two groups are compared according to frequencies of mu-

tations on factor 5 Leiden gene (especially G1691A, A4070G,

A5279G loci). NLM (Italian) stripe kits were used in order to

detect mutations in three different loci (Faktör-V R506Q,

Faktör-V H1299R, Faktör-V Y1702C), and NLM kit protocol

was carried out. In our study, in statistical analysis, chi-square

test was performed for categoric variable. When necessary,

student t-test was used for numerical variables with normal

distribution, and Mann-Whitney U test was used for numeri-

cal variables with abnormal distribution. 

Differences between groups with p values of <0.05 were

accepted as significant.

Results

The mean age of endometrium cancer patients in the first

group was 59.65±9.2 (33-82) and mean age in the second

group was 58.84±9.1 (41-83). There was no any statistically

significant difference between two groups regarding age

(p=0.270). In the first group and second group respectively,

mean gravidity was 4.2±2.5 (0-14) ve 4.7±2.4 (0-15), mean

parity was 3.3±2.0 (0-11) ve 3.8±2.0 (0-13), mean alive chil-

dren number was 2.9±1.7 (0-8) ve 3.3±1.5 (0-8), mean abort

rate was 0.83±0.9 (0-4) ve 0.76±0.9 (0-5), according to these

all parameters, there were no any statistically significant dif-

ference between two groups (p=0.202, p=0.141, p=0.132,

p=0.812).     

In the first group 81 patients (77.1%) were at post-

menopausal status, while 24 patients (22.9%) were in pre-

menopausal period. In the second group, 60 patients (54.0%)

were in postmenopausal period, while 51 patients (46.0%)

were in premenopausal period. The mean duration of

menopause in endometrium cancer patients were 9.78±9.2 (0-

38) years. In the second group mean duration of menopause

was 7.23±9.3 (0-36) years. There were statistically significant

differences between two groups regarding menopausal status

and mean duration of menopause (p=0.001, p=0.004).

In the first endometrium cancer patient group, 37 patient
(35.2%) had diabetes, 65 patients (61.9%) had hypertension,
31 patients (29.5%) had hypercholesterolemia, on the other
hand, in the second group, 41 patients (36.9%) had diabetes,
64 patients (57.6%) had hypertension, 29 patients (26.1%) had
hypercholesterolemia. When patient groups were compared
according to coexisting systemic diseases, there were not any
statistically significant differences between groups for dia-
betes, hypertension, hypercholesterolemia (p=0.887, p=0.580,
p=0.649). 

When cancer history in the family was considered, in the
first group, 9 patients (8.5%) had a history of breast cancer, 3
patients (2.8%) had history of endometrium cancer, 2 patients
(1.9%) had breast and endometrium cancer coexistence, 3 pa-
tients (2.8%) had cancer of gastrointestinal tract, on the other
hand in the second group 13 patients (11.7%) had history of
breast cancer in the family, 4 patients (3.6%) had history of
endometrium cancer, 1 patient (0.9%) had history of ovarian
cancer, 1 patient (0.9%) had coexisting breast and en-
dometrium cancer, 2 patients (1.8%) had family history of
cancer of gastrointestinal tractus. There was no any statisti-
cally significant difference between two groups regarding
family history of cancer (p=0.812). 

In endometrium cancer patient group, 15 patients (14.2%)
had smoking history, 7 patients (6.6%) had history of hormon
replacement theraphy, 8 patients (7.6%) had history of oral
contraceptive usage, in control group, 22 patients (19.8%) had
smoking history, 7 patients (6.3%) had history of hormon re-
placement therapy, 11 patients  (9.9%) had history of oral con-
traceptive usage. There were not any statistically significant
differences between groups regarding these variables consec-
utively (0.789, p=0.619, p=0.635).

When patients were evaluated according to body mass in-
dices, in the first group BMI score was <25 in 3 patients
(2.8%), 25-30 in 20 patients (19.0%), 31-35 in 60 patients
(57.1%), 36-40 in 21 patients (20%) and >40 in only one pa-
tient (0.9%), in the second group BMI score was <25 in 3 pa-
tients (2.7%), 25-30 in 33 patients (29.7%), 31-35 in 62 pa-
tients (55.8%), 36-40 in 13 patients (11.7%). According to
body mass indices, there was no any statistically significant
difference between patients (p=1.000).

In both groups, mutations related to factor 5 Leiden gene
were evaluated in 3 different regions (G1691A, A4070G,
A5279G). There was not any mutations related to factor 5
Leiden A5279G region among 216 patients included into the
study.

There was heterozygous form of mutation in factor 5
Leiden (G1691A) region in 12 patients (11.4%) in first group,
there was not any homozygous form of mutation in any pa-
tients, in other 93 patients (88.6%) there was not any muta-
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tions related to this region. In the second group, there was het-
erozygous form of mutation in factor 5 Leiden (G1691A) re-
gion in 9 patients (8.2%), there was not any homozygous form
of mutation in any patients, in other 102 patients (91.8%) there
was not any mutations related to this region (Table 1). When
both groups are compared according to mutations of factor 5
Leiden (G1691A) region, there was not any statistically sig-
nificant difference (p=0.493).

There was heterozygous form of mutation in factor 5
Leiden (A4070G) region in 6 patients (5.7%) in first group,
there was not any homozygous form of mutation in any pa-
tients, in other 99 patients (94.3%) there was not any muta-
tions related to this region. In the second group, there was het-
erozygous form of mutation in factor 5 Leiden (A4070G) re-
gion in 11 patients (9.9%), there was not any homozygous
form of mutation in any patients, in other 100 patients (90.1%)
there was not any mutations related to this region (Tablo 2).
When both groups are compared according to mutations of
factor 5 Leiden (A4070G) region, there was not any statisti-
cally significant difference (p=0.493).

When all three mutations at different loci of Factor 5
Leiden gene are considered together as a single mutation, in
18 patients (17.1%) there was heterozygous form of mutation
in factor 5 Leiden gene, in other 87 patients (82.9%) there

were not any mutations. In the second group, there were mu-

tations in 19 patients (17.1%) and there were not any in other

92 patients (82.9%) (Table 3). There was not any statistically

significant difference between groups regarding factor 5

Leiden mutations (p=1.000).

Discussion

Current studies are focused on thrombosis as a primary

pathogenetic mechanism that promotes cancer development

and progression rather than being a cancer complication.

Especially, thrombophilia is hypothesized as a risk factor for

cancer development and thrombophilia related genes and as-

sociated mutations of these genes are investigated in several

cancer types.1,2-12, 13,14

When literature is checked, it is obvious that studies about

genetic mutations related with thrombophilia in gynecologic

cancers are not enough, and there are limited studies about

MTHFR gene mutation in endometrium cancer.2,3,5

Recently, a number of genetic mutations related with

hereditary thrombophilia have been investigated. The most

common and popular genes of these mutations are MTHFR

(C677T), prothrombin gene, and factor V Leiden mutations
15,16,17

Table 1: The distribution of mutations at Factor 5 Leiden (G1691A) region

Patient Groups Factor 5 Leiden (G1691A) mutations

normal % heterozygous % homozygous % Total

1st.group (n:105) 93 88.6 12 11.4 0 0 105 (%100)

2nd.group (n:111) 102 91.8 9 8.2 0 0 111 (%100)

Total  (n:216) 195 90.3 21 9.7 0 0 216 (%100)

Tablo 2:  The distribution of mutations at Factor 5 Leiden (A4070G) region

Patient Groups Factor  5 Leiden (A4070G) mutations

normal % heterozygous % homozygous % Total

1st group (n:105) 99 94.3 6 5.7 0 0 105 (%100)

2nd group (n:111) 100 90.1 11 9.9 0 0 111 (%100)

Total  (n:216) 199 92.1 17 7.9 0 0 216 (%100)

Table 3: The distribution of total mutations at 3 regions in Factor 5 Leiden gene 

Patient Groups Factor 5 Leiden mutation

normal % heterozygous % homozygous % Total

1st group (n:105) 87 82.9 18 17.1 0 0 105 (%100)

2nd group (n:111) 92 82.9 19 17.1 0 0 111 (%100)

Total  (n:216) 179 82.9 37 17.1 0 0 216 (%100)
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Mozsik et al. researched the frequency of factor V Leiden

mutation in patients with esophageal, gastric, liver, pancreatic

and colorectal cancers. They found that the prevalence of fac-

tor V Leiden mutation was significantly higher in patients with

gastrointestinal cancers.8

Miller et al in their study reported that there is increased

incidence of neoplasias of gastrointestinal tract in patients

with persistant activation of coagulation cascade.1

In order to support this study, in other two studies it is re-

ported that tumor development depends on angiogenesis and

is promoted by thrombin as shown in several experimental

studies.19,20

In literature, there are no studies investigating the inci-

dence of factor 5 Leiden gene mutation in gynecological can-

cers. In this study, in both groups factor 5 Leiden gene muta-

tions are investigated in 3 different regions (G1691A,

A4070G, A5279G). There were no mutations related to factor

5 Leiden A5279G among 216 patients included into the study. 

When mutations at three different regions of factor 5

Leiden gene are evaluated as a single mutation heading, in the

first group heterozygous form of mutation was detected by

%17.1, in the second group same mutation was observed by

%17.1. There was not any statistically significant difference

between groups regarding incidences of factor 5 Leiden muta-

tions (p=1.000).  In this study, it is detected that FVL mutation

is not increased in endometrium cancer. Since there is no sim-

ilar study in literature, results could not be compared. 

Conclusion

As a result we concluded that there is no increase in fre-

quencies of these three genetic mutations of factor 5 Leiden

gene in endometrial cancer cases.

Endometriyum Kanserinde Faktör 5  Leiden

Gen Mutasyonu

AMAÇ: Endometriyum kanserli hastalarda faktör 5 Leiden gen
(G1691A, A4070G, A5279G bölgeleri) mutasyon sıklığını araş-
tırmak.

GEREÇ VE YÖNTEM: Selçuk Üniversitesi Meram Tıp Fa kül te -
si ne benzer şikayetlerle (postmenopozal kanama ve disfonksi-
yonel uterin kanama) başvuran toplam 216 hasta çalışmaya
dahil edildi. Hastalar iki gruba ayrıldı. Ilk grupta, endometrioid
tipte adenokarsinomu olan 105 hasta, ikinci grupta endometri-
yal patoloji sonucu benign olan 111 kontrol hastası yer aldı.
Her iki grup, factor 5 Ledien genine ait mutasyon sıklıkları
(G1691A, A4070G, A5279G bölgeleri) açısından kıyaslandı.

BULGULAR: Her iki grup arasında factor 5 Leiden mutasyon
sıklığı açısından istatistiki olarak anlamlı fark bulunmadı
(p=0.743).

SONUÇ: Faktör 5 Leiden mutasyonu ile endometriyum kanse-
ri arasında ilişki bulunamamıştır.

Anahtar Kelimeler: Endometriyum kanseri, Trombofili, Factor

5 leiden
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