
INTRODUCTION

The incidence of female genital cancers varies by ethnicity. In 
more developed regions, endometrial cancer (EC) is the most 
common female genital tract malignancy with an estimated 
incidence of 12.9 per 100,000 women. In less-developed 
regions where cervical cancer is more prevalent, the incidence 

of EC is less common with an estimated incidence of 5.9 per 
100,000 [1]. 

EC has two main pathophysiologic pathways [2]. Type I EC in-
volves exposure to high estrogen levels, and is represented by 
endometrioid histology. Several risk factors are reported with 
type I EC, including diabetes mellitus, obesity, or metabolic 
syndrome [3-5]. Type II EC, which is hormone-independent, 
has high grade histology features of more aggressive behav-
ior; e.g., serous or clear cell carcinomas. Another less common 
EC is related to genetic predisposition [6,7]. Among genetic 
inherited disorders, familial colorectal cancer or hereditary 
non-polyposis colorectal cancer (HNPCC) appear to carry the 
highest degree of association with EC. A lifetime cumulative 
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risk of EC among women with HNPCC ranges from 40% to 
60%, which may exceed their risk of colorectal cancer [7]. 
There are conflicting data regarding other genetic risks of 
EC in women without HNPCC. For instance, some authors 
reported that 5% of EC are associated with family history of 
EC alone and 2% occur with HNPCC [8], while others found no 
genetic risk of postmenopausal EC without history of HNPCC 
or other cancers [9]. 

Patients with EC develop other cancers from many reasons, 
as features that are risk factors for EC development are also 
risk factors for other cancers. For example, hormonal imbal-
ance, obesity, or metabolic syndrome found in EC patients 
are also risk factors for breast cancer [4], while previous pelvic 
radiation therapy can also cause EC [10]. Regarding genetic 
risk, individuals with HNPCC have a 75% risk of other cancers 
aside from colon and EC; e.g., ovarian, gastric, biliary tract, 
uro-epithelial, and kidney cancers, or central nervous system 
tumors [11-13].

The majority of EC patients present in early stages at diagno-
sis, so the overall prognosis is generally good. Other cancers 
may affect the survival of EC patients particularly when they 
are more aggressive or are in advanced stages and especially 
when they develop after EC cure. 

Most data of other cancers among EC patients come from 
Western countries and there are limited reports from Asia. 
There may be variations in the incidence of other cancers in 
EC patients in other regions with different ethnic or environ-
mental backgrounds. As there is a current lack of information, 
it is important that data from Asian countries are collected. 
Herein, we aimed to evaluate the prevalence of other cancers, 
the possibility of a familial association, and their impact on 
patient survival. 

MATERIALS AND METHODS 

We obtained approval from the Ethics Committee for Research 
involving human subjects of Vajira Hospital prior to commen-
cing our study. The Archives of the Gynecologic Oncology Unit, 
Department of Obstetrics and Gynecology were searched to 
identify EC patients treated between January 1995 and Decem-
ber 2012. We included patients with EC or carcino sarcoma who 
had treatment and follow-up visits at our institution. Ex clusion 
criteria were patients who had uterine sarcoma or no avail able 
medical records. 

Data collected were age, medical morbidities (particularly 
components of metabolic syndrome such as diabetes mellitus, 
dyslipidemia, hypertension, and obesity), International Federa-
tion of Gynecology and Obstetrics (FIGO) stage of disease 

according to the FIGO 2009 criteria, fundus/body or lower 
uterine segment (LUS) site of tumor, histopathology, tumor 
grade, adjuvant therapy, other cancers, follow-up period, and 
living status. Data of medical morbidities were partly taken 
from our data set of a previous report that focused on medical 
morbidities of EC patients [14]. Stages of patients who were 
treated prior to 2009 were reassigned according to FIGO 2009 
staging criteria. LUS tumors in this study referred to tumors 
that developed in the LUS (which might expand to the lower 
uterine corpus or upper cervix), but not tumors that extended 
from the fundus/body downward. Other cancers in this study 
did not include preinvasive cervical, vaginal, or vulvar lesions. 
Data of other cancers were recorded for their site of origin, 
histopathology, timing of occurrence in relation to EC (prior 
to, during, or after EC diagnosis), and their treatment. Perti-
nent family history of cancers was also recorded. 

As a general practice in our institution, when ovarian cancers 
are found at the same time as EC, operative and pathological 
findings as well as pathological reports/slides are reviewed 
and discussed in the multi-disciplinary clinic to verify the 
primary site(s) and stage(s) of cancer(s) for appropriate post-
operative adjuvant treatment. The criteria to differentiate 
second primary or metastatic cancers followed the description 
by Young and Clement [15].

Progression-free survival (PFS) was calculated from date of 
diagnosis to the date of progression, death, or last evaluation 
in the patients who were lost to follow-up. For the patients 
who died, cause of death was explored as EC or non-EC-
related. Overall survival (OS) or EC-specific survival was 
obtained from date of diagnosis to date of death from any 
causes or from EC, or last evaluation in patients who were 
alive at the end of study. 

Data were analyzed using IBM SPSS ver. 22 (IBM Co., 
Armonk, NY, USA). Descriptive statistics were used to analyze 
demo graphic data and are summarized as numbers with 
per centages, mean with standard deviation (SD), or median 
with range. OS and PFS were analyzed by the Kaplan–Meier 
method and were compared between groups by log rank test. 
A p<0.05 was considered significant. 

RESULTS

We identified 446 EC patients during the study period. One-
hundred and two patients were excluded as they had other 
types of uterine cancers or had no medical records. Mean 
age of the 344 patients included in the study was 56.8±10.8 
years. Twenty-two patients (6.4%) were aged ≤40 years and 87 
patients (25.3%) were aged ≤50 years. 
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With respect to EC, eight patients (2.3%) had either radi ation 
or chemotherapy prior to surgery because of poor perfor-
mance status or far advanced disease. Among 336 patients 
who had primary surgical treatment, early stage (stage I–II) 
and high grade (grade II–III) tumors were more commonly 
found in 265 patients (77.0%) and 257 patients (74.7%), 
respectively. The most common histopathology was endome-
trioid carcinoma with or without other minor components in 

298 patients (86.6%). A total of 157/341 patients with available 
data (46.0%) had adjuvant treatment after primary surgery. 

Of 344 EC patients, nine had preinvasive cervical (n=7) or 
vaginal lesions (n=2). A total of 50 patients (14.5%) had other 
non-EC invasive cancers. Mean age of these 50 patients 
with other cancers was not significantly different from those 
without other cancers (55.7±10.04 and 57.1±11.0 years, 
respectively; p=0.358). Although the prevalence of other 

Table 1. Clinicopathologic characteristics of endometrial cancer patients (n=344)

Characteristic No. EC without other cancer 
(n=294)

EC with other cancer  
(n=50) p-value

Age (yr), mean±SD 57.1±11.0 55.7±10.0 0.358

Family member with cancer* 0.095

    No 336 289 (98.3) 47 (94.0)

    Yes 8 5 (1.7) 3 (6.0)

Diabetes mellitus 0.889

    No 177 177 (62.8) 30 (63.8)

    Yes 105 105 (37.2) 17 (36.2)

Hypertension 0.012

    No 141 113 (40.1) 28 (59.6)

    Yes 188 169 (59.9) 19 (40.4)

Dyslipidemia 0.208

    No 249 210 (74.5) 39 (83.0)

    Yes 80 72 (25.5) 8 (17.0)

Obesity >0.999

    No 303 259 (91.8) 23 (8.2)

    Yes 26 44 (93.6) 3 (6.4)

Stage 0.735

    I–II 265 228 (79.2) 37 (77.1)

    III–IV 71 60 (20.8) 11 (22.9)

Histopathology 0.888

    Endometrioid† 298 255 (86.7) 43 (86.0)

    Others 46 39 (13.3) 7 (14.0)

Lower uterine segment tumor <0.001

    No 335 291 (99.0) 44 (88.0)

    Yes 9 3 (1.0) 6 (12.0)

Grade 0.200

    I 87 78 (26.5) 9 (18.0)

    II–III 257 216 (73.5) 41 (82.0)

Adjuvant treatment 0.126

    No 184 162 (55.7) 22 (44.0)

    Yes 157 129 (44.3) 28 (56.0)

Values are presented as number (%).
EC, endometrial cancer; HNPCC, hereditary non-polyposis colorectal cancer.
*Cancer in the family included HNPCC-related cancer, e.g., endometrium, breast, ovary, colon, urogenital, stomach, prostate, and biliary tract, etc.
†Endometrioid carcinoma included endometrioid carcinoma with or without other minor components.
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Table 2. Summary of other cancer(s) in each endometrial cancer patient (n=50)

Patient 
no.

Age  
(yr)

Pre-EC
Coincidental

Post-EC
Cancers in family members

Type of CA Years prior Type of CA Years after
1 50 Breast 3 - -

2 53 Breast 7 - -

3 59 Breast 5 - -

4 63 Breast 9 - -

5 65 Breast 10 - -

6 76 Breast 10 - - One brother had CA prostate, one 
  sister had EC and spinal cord tumor

7 78 Breast NA - -

8 58 Breast 7 Skin -

9 55 Breast NA - Colon 5

10 42 Breast, colon 9 Ovary Breast 2 8 Family members had ≥1 cancers
11 48 Colon 8 - -

12 64 Colon 7 - -

13 66 Cervix 21 - -

14 40 Brain 20 - -

15 69 Skin 8 - -

16 34 - Ovary -

17 46 - Ovary -

18 62 - Ovary -

19 48 - Ovary -

20 57 - Ovary -

21 75 - Ovary -

22 62 - Ovary -

23 41 - Ovary -

24 41 - Ovary -

25 37 - Ovary -

26 48 - Ovary -

27 55 - Ovary -

28 43 - Ovary -

29 58 - Ovary -

30 35 - Ovary -

31 64 - Ovary -

32 44 - Cervix -

33 54 - Colon -

34 58 - Vulva -

35 58 - Gall bladder -

36 46 - Ovary Thyroid 4 Mother had EC
37 64 - Ovary Lung 6

38 50 - Carcinoid Colon 2

39 49 - - Colon 6

40 62 - - Colon 4

41 62 - - Breast 4

42 54 - - Vagina 7

43 54 - - Vagina 1

44 55 - - Lung 7

45 58 - - Lung 2

46 61 - - Lung 9

47 68 - - Lung 4

48 61 - - Thyroid 8

49 61 - - NHL 4

50 67 - - Pancreas 8

CA, carcinoma; EC, endometrial cancer; NA, not available; NHL, non-Hodgkin lymphoma.
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cancers was higher in EC patients aged <50 or <40 years 
compared with corresponding older age groups (17.2% vs. 
13.6% or 18.2% vs. 14.3%, respectively), the differences were 
not statistically significant. History of any cancer among family 
members was more commonly found among patients with 
other cancers (6.0% [3 patients] vs. 1.7% [5 patients]; p=0.095). 
Cancers reported among family members were endometrial, 
colon, breast, thyroid, and prostate cancer. Except for hyper-
tension, which was significantly more common in patients 
without other cancers, there was no difference between the 
two groups regarding diabetes mellitus, dyslipidemia, obesity, 
stage of disease, tumor grade, or the use of adjuvant therapy. 
Of note, LUS tumors were found significantly more frequent in 
the patients with other cancers than those without (12.0% vs. 
1.0%, p<0.001). Characteristic features of EC patients who had 
or did not have other cancers are shown in Table 1.

Of the 50 patients who had other cancers, 44 patients had 
one other cancer, while six had ≥2 other cancers in different 
settings. A summary of other cancers by setting in relation to 
EC in 50 patients is shown in Table 2. Five patients (patients 
no. 8, 9, and 36–38) had two other cancers aside from EC, 
while one patient (patient no. 10) had three other cancers; 
these resulted in 58 total events of other cancers. These other 
cancers were synchronous with EC in 25 cases (43.1%) and 
metachronous prior to or after EC in the other 15 cases (25.9%) 
and 18 cases (31.0%), respectively. Ovarian, breast, and colon 
were the three most common sites of other cancers found in 
19 (38.0%), 11 (22.0%), and 8 patients (16.0%), respectively. 
Other less common cancers found were cancers of the lung 

(n=5), thyroid (n=2), skin (n=2), cervix (n=2), vagina (n=2), 
vulva (n=1), gall bladder (n=1), brain (n=1), appendix (n=1), 
and pancreas (n=1), as well as non-Hodgkin lymphoma (n=1). 

The mean age of the 25 EC patients who had synchronous 
cancer was 51.2±10.4 years, and 47.9±10.6 years for the 19 
patients with ovarian cancers. Synchronous ovarian cancer, 
which was the most common other cancer, was found slightly 
more frequently than metastatic ovarian cancer (19 patients 
compared with 16 patients; a ratio of 1.2). Three of them 
also had breast, colon, or thyroid cancers in either pre- or 
post-EC diagnosis. Histopathology of EC and ovarian cancer 
were endometrioid carcinoma at both sites (15 patients), 
endometrioid EC with serous carcinoma, Sertoli cell tumor, 
or struma carcinoid of ovary (one each), and mixed endome-
trioid/serous EC with mixed serous/clear cell carcinoma of 
ovary (one case). Sixteen patients had EC limited to the uterus 
(stage I), while three had EC spreading to the serosal surface 
or outside the uterus (stage III). Their epithelial ovarian cancer 
stages were stage I (IA, seven patients; IC, six patients), stage 
II (one patient) or stage III–IV (five patients). In comparison, 
ovarian cancer stage was more advanced than EC in seven 
(36.8%), less advanced in five (26.4%), and similar in the other 
seven (36.8%) patients. Details of the 19 ovarian and 6 other 
synchronous cancers in the 25 EC patients are shown in Table 3. 

Among the 30 patients with 33 metachronous cancers, 
mean age when they had other preceding cancer(s) was 48.3
±12.2 years (aged 59.1±11.3 years when they had EC). Mean 
interval before they developed EC was 9.5 years (range, 3 to 
21 years). Three of them had pelvic radiation for colon cancer 

Table 3. Synchronous cancers found in endometrial cancer patients (n=25)

Other cancers identified Age (yr)
Endometrial CA Other cancers

Stage Adjuvant Tx Stage Adjuvant Tx

Ovarian cancer (19)

    Epithelial ovarian cancer (17)* 34–57 IA–IIIC No (4) or ICRT (8) or XRT/ ICRT  
  with or without CMT (5) 

IA–IIIC No (6) or CMT (11)

    Sertoli Leydig cell tumor (1) 62 IB No IA No

    Struma carcinoid (1) 61 IB ICRT IA No

Invasive cervical cancer (1) 44 IA No IA No

Vulvar cancer (squamous cell CA) (1) 58 II XRT/ ICRT I XRT

Skin cancer (squamous cell CA) (1)†   58† IIIC No NA No

Appendiceal cancer (carcinoid tumor) (1) 50 IIIC XRT/ ICRT Unstaged No

Gall bladder cancer (1) 58 IA No Unstaged CMT

Colon cancer (1) 54 II ICRT Unstaged XRT/CMT

CA, carcinoma; CMT, chemotherapy; EC, endometrial cancer; ICRT, intracavitary radiation therapy; NA, not available; Tx, treatment; XRT, external 
pelvic radiation therapy.
*Two patients with coincidental CA ovary also had other cancers: one had breast cancer 9 years prior to EC, and cancer of contralateral breast 
& colon cancer 2 years after EC, another had CA thyroid 8 years after EC. †One patient with squamous cell CA of skin at buttock coincident with 
EC also had CA breast 7 years prior to EC.
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(patients no. 11 and 12) or cervical cancer (patient no. 13). 
Conversely, the mean age of the patients when they had 
other subsequent cancer(s) was 62.1±8.5 years (aged 57.0±
7.3 years when they had EC). The mean interval was 5.1 years 
(range, 1 to 9 years) after EC diagnosis. Table 4 shows details 
of metachronous cancers encountered in our EC patients. 

Because breast and colon were the two most common 
metachronous cancers, we explored their data in detail. The 
mean age of 8/10 patients who had preceding invasive ductal 
breast carcinoma was 50.8±9.44 years. All ten preceding 

breast cancer patients had taken tamoxifen for 2 to 10 years 
with a 3 to 10-year interval from breast cancer to EC diagnosis 
(patients no. 1–10). Another patient developed breast cancer 
4 years after EC (Table 2). Four of them were nulliparous (single 
status) while six had one or more components of metabolic 
syndrome. Two of them (patients #8 and 9) also had squa-
mous cell carcinoma of the buttocks or colon cancer aside 
from breast cancer and EC. Of interest, one patient (patient 
#10), who had breast and colon cancers at 33 years old or 9 
years prior to EC, had co-incidental ovarian cancer at 42 years 

Table 4. Metachronous cancers found in endometrial cancer patients (n=32)

Other cancers identified Years Tx of other CA
Endometrial CA

Age (yr) Stage Adjuvant Tx

Prior to (no. of patients, 15; no. of cancers, 16)

    Invasive ductal CA (10)*,† 3–10 Surgery+tamoxifen for 2–10 yr (all) 
 ±CMT (one patient)

42–78 IB–IIIC Varied

    Colon ACA (3) 7 Surgery+CMT 64 IB No

8 Surgery±adjuvant Tx 48 IIIC XRT/ICRT

9 Surgery±adjuvant Tx 42* IB No

    Invasive cervical SCC (1) 19 RT 66 IC No

    Skin CA‡ at nasal ala (1) 8 Surgery 69 IA No

    Brain tumor‡ (1) 20 Surgery+RT 40 IA No

After (no. of patients, 16; no. of cancers, 17)

    Thyroid papillary CA (2) 4 Surgery 61 IB No

8 46† IB No

    Lung cancers (5)

        SCC 4 Surgery+CMT 68 IB No

        Small cell neuroendocrine CA 7 Surgery+CMT 55 IC XRT/ICRT

        Unknown histology 5 Surgery+CMT 58 IIA ICRT

 6 Surgery+CMT 64 IIIA XRT/ICRT

 9 Surgery+CMT 61 IIIC XRT/ICRT

    Invasive ductal CA (2) 2 Surgery+CMT 42* IB No

12 Surgery+CMT 62 IA No

    Vagina SCC (2) 1 Local RT+CMT 54 IB XRT/ICRT

7 Local RT+CMT 54 IC XRT/ICRT

    Non-Hodgkin lymphoma (1) 4 CMT 61 IA No

    Colon ACA (4) 2 Surgery 50 IIIC RT+hormone

4 Surgery+CMT 62 IA No

5 Surgery 55* IB XRT/ICRT

6 Surgery+CMT 52 IA No

    Pancreatic ACA (1) 4 Surgery+CMT 67 IA No

One patient may have ≥ 1 other cancers and in ≥ 1 settings aside from EC. 
ACA, adenocarcinoma; CA, carcinoma; CMT, chemotherapy; ICRT, intracavitary radiation therapy; RT, radiation therapy; SCC, squamous cell 
carcinoma; Tx, treatment; XRT, external pelvic radiation therapy.
*Three patients with breast CA prior to EC had other cancers in several settings: one with breast and colon cancers 9 years prior to EC had 
coincidental ovarian cancer, and contralateral breast cancer 2 years after EC, one with breast cancer several years prior to EC also had cancer of 
colon 5 years after EC, and the other one with breast cancer 7 years prior to EC had squamous cell carcinoma of skin at buttock coincident with 
EC. †One patient with CA ovary coincident with EC had CA thyroid 8 years after EC. ‡Unknown histology.
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of age and subsequently had contralateral breast cancer at 
age 44 or 2 years after EC. This patient also had eight family 
members (in their 40s or 50s) from three successive genera-
tions who had various cancers, including EC, ovarian, breast, 
and colon cancer. This patient met the Amsterdam II criteria 
for HNPCC [12]. Data of EC in 11 patients who had breast 
cancer were: four had stage III–IV EC and all except one patient 
with grade 1 tumor had grade 2–3 EC (being carcinosarcoma, 
clear cell, or serous carcinoma in three) (Table 4).

Among eight EC patients who had colon cancers, three oc-
curred 7–9 years prior to EC (when they were aged 33, 40, and 
57 years), three developed it 2–6 years after EC (when they 
were aged 52, 55, 66 years), and one was coincidentally found 
with EC at 54 years of age (Table 2). Among five patients 
with available data, colon cancers were rectosigmoid (two 
patients), ascending (two patients), or transverse (one patient). 
Three of them also had other cancers (patients no. 9, 10, and 
38). Two patients had breast cancer with or without ovarian 
cancer as described earlier, while another had a carcinoid 
tumor of the appendix at the time of EC. These patients had 
EC with the following features: endometrioid histology (all 
eight), grade 2–3 (six patients), and stage III–IV (two patients).

After a median follow-up of 57.1 months (range, 0.07 to 
236.8 months), 18 (5.2%) had progressive diseases while 27 
(7.8%) had recurrences. The 5-year disease-free survival was 
87.4% (95% confidence interval [CI], 83.8 to 91.0). A total of 
63 patients (18.3%) had died: 48 EC patients with no other 
cancers (16.3%) and 15 patients with other cancers (30.0%). 
Causes of death among patients with no other cancers were 
from EC in 33 patients (11.2%) and from medical illnesses 
in 15 (5.1%). However, deaths among patients with other 
cancers were from EC in seven patients (14.0%), from other 
cancers in the other seven (14.0%), and from medical illness in 
another one (2.0%). The 5-year OS and EC-specific survival of 
all patients were 84.8% (95% CI, 80.8 to 88.9) and 88.4% (95% 
CI, 84.8 to 92.0), respectively. The 5-year OS of EC patients 
who had other cancers was significantly lower than that of 
those without: 79.3% (95% CI, 68.3 to 90.3) compared with 
86.0% (95% CI, 81.7 to 90.3), respectively (p=0.023). The cor-
responding EC-specific survivals were 85.1% (95% CI, 75.5 to 
94.7) compared with 89.0% (95% CI, 85.1 to 92.9), respectively 
(p=0.514).

DISCUSSION

Most reports of EC are from the more-developed regions 
where its incidence is high, while there are fewer reports of EC 
in less-developed areas where cervical cancer is more preva-

lent [1]. Along with differences in overall incidence, studies 
involving other co-morbidities, particularly of other cancers 
with EC, are more common in more-developed regions. 

Our study demonstrated approximately 15% of Thai EC 
patients had other cancers, approximately half of which 
were discovered at the time of EC diagnosis (synchronous 
cancers), while the other half were found either before or 
after EC (metachronous cancers). Although we found a higher 
prevalence of other cancers in younger age groups (<50 or 
<40 years) of EC patients, the differences were not statistically 
significant. The prevalence of other cancers in our study was 
higher than one report from Korea that found 7% of their EC 
patients had secondary cancers [16]. This may be because our 
study included all other cancers identified, while their study 
focused on “hereditary predisposition” cancer [16]. Neverthe-
less, their study had similar findings as our study in that 
ovarian cancer was the most common other cancer followed 
by breast and colon [16].

The occurrence of other cancers in EC patients may be a 
result of various causes, as mentioned earlier. The first reason 
is a high estrogen milieu, which is a common risk factor of 
both EC and breast cancer [3-5,17]. In the circumstances when 
EC occurred first, salpingo-oophorectomy done at surgical 
staging for EC may reduce the risk of breast cancer by 37% 
to 100% by removing the source of endogenous estrogen 
[18]. However, two of our EC patients still developed breast 
cancer after EC. This indirectly reflects the fact that there are 
other risk factors for breast cancer development aside from 
hormonal factors. The second reason is the effect of treatment 
for other preceding cancers. One example is tamoxifen, which 
is commonly used as adjuvant therapy for breast cancer, is a 
well-recognized risk factor for EC due to its estrogenic effect 
on endometrial tissue [19]. All ten EC patients in our study 
who previously had breast cancers had received tamoxifen. 
Another example is radiation therapy, which is notorious for 
inducing genetic instability and cancer [10,20]. We found 
three of our patients had pelvic radiation therapy for colon 
or cervical cancers prior to EC. The third reason is genetic risk. 
One well recognized genetic abnormality closely related with 
EC is Lynch syndrome or HNPCC. The incidence of cancer in 
individuals with lynch syndrome is approximately 80% for 
colorectal cancer, 60% for EC, and 12% for ovarian cancer [11]. 
One study found that the risk of familial EC is 3-fold higher in 
EC patients aged 20–54 years and 1.5-fold higher with a family 
history of cancer in a first-degree relative [21]. Non-HNPCC 
family members rarely have synchronous or metachronous 
EC or colon cancer. Age at diagnosis of HNPCC-EC patients 
was approximately 10–15 years younger than sporadic cases 
with 57% occurring at <50 years [22]. Approximately 60% of 
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these EC women with HNPCC developed a second primary 
cancer and 15% had more than two primary cancers [22]. 
Our study showed some findings suggestive of a genetic or 
familial association aside from other risk factors. Although not 
to significant levels, our patients with other cancers tended 
to be younger and had higher percentages of cancers in the 
family. LUS tumors frequently associated with Lynch syndrome 
[23] were also found significantly more frequently in patients 
with other cancers. One patient in this study who was 42 years 
of age with several family members with cancers seemed to 
meet the Amsterdam II criteria; however, she did not have a 
LUS tumor [12]. 

We found very few studies that directly addressed the preva-
lence and features of other preceding cancers prior to EC, so 
we searched for studies that reported subsequent cancers (in-
cluding EC) after breast cancer. One study found that women 
with early-onset breast cancer (aged <40 years) were at a 3.9-
fold increased risk of developing a new cancer later in life 
[24]. The risk was 7.4-fold for a second breast cancer and 6.1-
fold for ovarian cancer. However, the risks for EC or colorectal 
cancer were not significantly elevated: 2.7-fold for endometrial 
and 2.4-fold for colon [24]. The authors raised the hypothesis 
of genetic susceptibility in these young breast cancer patients. 
Our patients had a mean age of approximately 51 years when 
they had breast cancer prior to EC and only two were in their 
forties. The tamoxifen stimulating effect on endometrium 
played a more obvious role than genetic predisposition in our 
patients because all ten EC patients who had preceding breast 
cancer had received this hormonal treatment. 

Focusing on synchronous ovarian cancer, other studies have 
also reported a higher incidence among younger vs. older 
women (7%–30% vs. 2%–3%) [25-29]. Most synchronous 
ovarian cancers in previous studies were of low grade and 
early stage. Although we also found that our EC patients with 
synchronous ovarian cancer had mean age of 48 years, which 
was younger than the 57 years of all EC patients, our study 
also found more advanced ovarian cancer than EC in nearly 
40% of patients. 

One previous study from the US using SEER data reported 
subsequent cancers after EC [30]. Significantly elevated risks 
for cancer of the colon, breast, and urinary bladder, as well as 
leukemia were found. The cumulative incidence of a second 
cancer after EC was 17.5% at 25 years. The two most common 
were breast and colon cancers, but the risks varied by age at 
EC diagnosis. Moreover, elevated risks were limited to younger 
women (47% increase for women diagnosed at younger than 
40 years of age, and 25% for those diagnosed at younger than 
50 years) [30]. A tendency of early onset of multiple primary 
cancers may suggest a genetic association. We found one 

study from Asia using population-based data from the Taiwan 
Cancer Registry that reported 4.8% prevalence of second 
primary malignancy after uterine cancer [31]. The two most 
common cancers were vagina/vulva and small intestine. In 
contrary to the study from the US, the report from Taiwan 
found significantly higher risk of secondary cancer in older 
patients ≥50 years than in younger patients [31]. Our patients 
had lung cancer as the most common cancer after EC (n=5) 
followed by colon (n=4), thyroid (n=2), breast (n=2), and 
others. The mean age when they had EC was 57 years (or 51.6 
years particular to those with colon cancer). Our data were 
similar to the Taiwan study rather than data from the US. 
Ethnic influence may contribute to the difference. Of note, 
older age incidence of EC with other cancers does not support 
a genetic association in our patients. 

Regarding the survival of EC patients with other cancers, a 
study from Korea found a 5-year OS (defined as EC-specific 
survival in their study) of 95% in both groups of patients who 
had other cancers (defined as hereditary predisposition cases) 
or had not (sporadic cases) [16]. Survival of the former group 
with stage I EC was slightly but significantly lower than the lat-
ter group of the same stage (94% vs. 98%, p=0.027). Our study 
could not demonstrate a significant difference in 5-year EC-
specific survival of patients with or without other cancer (85% 
and 89%, respectively). This may be due to a few possibilities, 
including a small number of events in each group that did not 
allow a detection of survival difference statistically, or the pa-
tients actually had similar prognoses of EC as reflected by their 
similar prognostic features (Table 1). Nevertheless, we found 
that EC patients who had other cancers had worse overall 
prognosis with a lower 5-year OS than those without (79% 
compared to 87%, respectively). Because nearly half of the 
deaths in this “other cancer” group were from other cancers 
(14% of the 30% of deaths in this group), we conclude that 
the prognosis of other cancers has an impact on EC patient 
survival. 

Some limitations of our study need recognition. First, the 
number of patients in our study was limited compare with 
studies from Western countries where EC is more common. 
Second, data of other cancers could not be detailed in all 
patients; e.g., details of colorectal or breast cancers or history 
of genetic aberration among these patients. Because current 
data suggest that universal screening by microsatellite 
instability testing and immunohistochemistry is important to 
identify Lynch syndrome patients [32], our future work may 
explore the possibility of a genetic association by these tests 
in our patients. Third, a complete pedigree chart was not 
possible when data were obtained from medical charts that 
only had pieces of available information noted over a period 
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of time and by different physicians. The doctors in our country 
were probably not aware of familial cancer risk as in Western 
countries, while the patients might be uncertain about their 
relatives’ detailed health conditions or history. We were aware 
of a few studies from Asia that described HNPCC-related EC in 
Koreans [16,33,34]. Findings from their studies and our study 
might raise awareness of this topic in Thai and other Asian 
populations. 

In conclusion, other cancers in Thai EC are not uncommon. 
When present, they may complicate treatment planning and 
affect EC patient prognosis. A thorough personal and family 
history taking as well as careful surveillance after EC treatment 
are important, as this will help to identify other cancers in EC 
patients and their family members. EC patients with risks of 
familial association should undergo genetic counseling and 
testing as appropriate.

CONFLICT OF INTEREST 

No potential conflict of interest relevant to this article was 
reported.

REFERENCES

 1. Ferlay J, Soerjomataram I, Ervik M, Forman D, Bray F, Dikshit R, 
et al. GLOBOCAN 2012: estimated cancer incidence, mortality 
and prevalence worldwide in 2012 [Internet]. Lyon: International 
Agency for Research on Cancer; c2015 [cited 2014 Jan 25]. Available 
from: http://globocan.iarc.fr/Pages/fact_sheets_population.aspx.

 2. Bokhman JV. Two pathogenetic types of endometrial carcinoma. 
Gynecol Oncol 1983;15:10-7.

 3. Crosbie EJ, Zwahlen M, Kitchener HC, Egger M, Renehan AG. Body 
mass index, hormone replacement therapy, and endometrial 
cancer risk: a meta-analysis. Cancer Epidemiol Biomarkers Prev 
2010;19:3119-30.

 4. Esposito K, Chiodini P, Colao A, Lenzi A, Giugliano D. Metabolic 
syndrome and risk of cancer: a systematic review and meta-
analysis. Diabetes Care 2012;35:2402-11.

 5. Dossus L, Lukanova A, Rinaldi S, Allen N, Cust AE, Becker S, et al. 
Hormonal, metabolic, and inflammatory profiles and endometrial 
cancer risk within the EPIC cohort: a factor analysis. Am J Epidemiol 
2013;177:787-99.

 6. Lynch HT, Lanspa S, Smyrk T, Boman B, Watson P, Lynch J. Heredi-
tary nonpolyposis colorectal cancer (Lynch syndromes I & II): 
genetics, pathology, natural history, and cancer control, Part I. Cancer 
Genet Cytogenet 1991;53:143-60.

 7. Meyer LA, Broaddus RR, Lu KH. Endometrial cancer and Lynch 
syndrome: clinical and pathologic considerations. Cancer Control 
2009;16:14-22.

 8. Gruber SB, Thompson WD. A population-based study of endo-
metrial cancer and familial risk in younger women. Cancer and 
Steroid Hormone Study Group. Cancer Epidemiol Biomarkers Prev 
1996;5:411-7.

 9. Olson JE, Sellers TA, Anderson KE, Folsom AR. Does a family history 
of cancer increase the risk for postmenopausal endometrial 
carcinoma? A prospective cohort study and a nested case-control 
family study of older women. Cancer 1999;85:2444-9.

 10. Boice JD Jr, Engholm G, Kleinerman RA, Blettner M, Stovall M, Lisco 
H, et al. Radiation dose and second cancer risk in patients treated 
for cancer of the cervix. Radiat Res 1988;116:3-55.

 11. Aarnio M, Sankila R, Pukkala E, Salovaara R, Aaltonen LA, de la 
Chapelle A, et al. Cancer risk in mutation carriers of DNA-mismatch-
repair genes. Int J Cancer 1999;81:214-8. 

 12. Vasen HF, Watson P, Mecklin JP, Lynch HT. New clinical criteria 
for hereditary nonpolyposis colorectal cancer (HNPCC, Lynch 
syndrome) proposed by the International Collaborative group on 
HNPCC. Gastroenterology 1999;116:1453-6.

 13. Watson P, Vasen HF, Mecklin JP, Bernstein I, Aarnio M, Jarvinen 
HJ, et al. The risk of extra-colonic, extra-endometrial cancer in the 
Lynch syndrome. Int J Cancer 2008;123:444-9.

 14. Tangjitgamol S, Khunnarong J, Srijaipracharoen S. Medical 
morbidities in endometrial cancer patients. Int J Gynecol Cancer 
2014;24:1623-7.

 15. Young RH, Clement PB. Pathology of endometrial carcinoma. In: 
Fuller AF, Seiden MV, Young RH, editors. American Cancer Society 
atlas of clinical oncology: uterine cancer. London: BC Decker Inc.; 
2004. p. 52-77.

 16. Yoo HJ, Lim MC, Son Y, Seo SS, Kang S, Kim SH, et al. Survival out-
come in endometrial cancer patients according to hereditary predi-
sposition. Taiwan J Obstet Gynecol 2015;54:24-8. 

 17. Simpson ER, Brown KA. Minireview: obesity and breast cancer: a 
tale of inflammation and dysregulated metabolism. Mol Endocrinol 
2013;27:715-25. 

 18. Nelson HD, Pappas M, Zakher B, Mitchell JP, Okinaka-Hu L, Fu R. 
Risk assessment, genetic counseling, and genetic testing for BRCA-
related cancer in women: a systematic review to update the U.S. 
Preventive Services Task Force recommendation. Ann Intern Med 
2014;160:255-66.

 19. Fisher B, Costantino JP, Redmond CK, Fisher ER, Wickerham DL, 
Cronin WM. Endometrial cancer in tamoxifen-treated breast cancer 
patients: findings from the National Surgical Adjuvant Breast and 
Bowel Project (NSABP) B-14. J Natl Cancer Inst 1994;86:527-37.

 20. United Nations Scientific Committee on the Effects of Atomic 
Radiation. UNSCEAR 2000 report. Volume II. Sources and effects of 
ionizing radiation. Annex F: DNA repair and mutagenesis [Internet]. 
United Nations Scientific Committee on the Effects of Atomic 
Radiation; 2013 [cited 2014 Sep 25]. Available from: http://www.
unscear.org/docs/reports/annexf.pdf. 

 21. Parazzini F, La Vecchia C, Moroni S, Chatenoud L, Ricci E. Family 
history and the risk of endometrial cancer. Int J Cancer 1994;59: 
460-2.

 22. Vasen HF, Watson P, Mecklin JP, Jass JR, Green JS, Nomizu T, et 

http://www.unscear.org/docs/reports/annexf.pdf
http://www.unscear.org/docs/reports/annexf.pdf
http://www.ncbi.nlm.nih.gov/pubmed/6822361
http://www.ncbi.nlm.nih.gov/pubmed/21030602
http://www.ncbi.nlm.nih.gov/pubmed/23093685
http://www.ncbi.nlm.nih.gov/pubmed/23492765
http://www.ncbi.nlm.nih.gov/pubmed/1648437
http://www.ncbi.nlm.nih.gov/pubmed/19078925
http://www.ncbi.nlm.nih.gov/pubmed/8781735
http://www.ncbi.nlm.nih.gov/pubmed/10357416
http://www.ncbi.nlm.nih.gov/pubmed/3186929
http://www.ncbi.nlm.nih.gov/pubmed/10188721
http://www.ncbi.nlm.nih.gov/pubmed/10348829
http://www.ncbi.nlm.nih.gov/pubmed/18398828
http://www.ncbi.nlm.nih.gov/pubmed/25275662
http://www.ncbi.nlm.nih.gov/pubmed/25675915
http://www.ncbi.nlm.nih.gov/pubmed/23518927
http://www.ncbi.nlm.nih.gov/pubmed/24366442
http://www.ncbi.nlm.nih.gov/pubmed/8133536
http://www.ncbi.nlm.nih.gov/pubmed/7960212
http://www.ncbi.nlm.nih.gov/pubmed/7979205


Siriwan Tangjitgamol, et al.

http://dx.doi.org/10.3802/jgo.2015.26.4.293302 www.ejgo.org

al. The epidemiology of endometrial cancer in hereditary non-
polyposis colorectal cancer. Anticancer Res 1994;14:1675-8.

 23. Westin SN, Lacour RA, Urbauer DL, Luthra R, Bodurka DC, Lu KH, 
et al. Carcinoma of the lower uterine segment: a newly described 
association with Lynch syndrome. J Clin Oncol 2008;26:5965-71.

 24. Olsen H, Seersholm N, Boice JD Jr, Kruger Kjaer S, Fraumeni JF Jr. 
Cancer risk in close relatives of women with early-onset breast 
cancer: a population-based incidence study. Br J Cancer 1999;79: 
673-9.

 25. Evans-Metcalf ER, Brooks SE, Reale FR, Baker SP. Profile of women 
45 years of age and younger with endometrial cancer. Obstet 
Gynecol 1998;91:349-54.

 26. Soliman PT, Oh JC, Schmeler KM, Sun CC, Slomovitz BM, Gershenson 
DM, et al. Risk factors for young premenopausal women with 
endometrial cancer. Obstet Gynecol 2005;105:575-80.

 27. Walsh C, Holschneider C, Hoang Y, Tieu K, Karlan B, Cass I. 
Coexisting ovarian malignancy in young women with endometrial 
cancer. Obstet Gynecol 2005;106:693-9.

 28. Manchana T, Khemapech N. Endometrial adenocarcinoma in 
young Thai women. Asian Pac J Cancer Prev 2008;9:283-6.

 29. Tangjitgamol S, Manusirivithaya S, Srijaipracharoen S, Tanvanich S, 
Khunnarong J, Thavaramara T, et al. Clinicopathological features 
including hormonal receptor expression and survival in young 

endometrial cancer patients: a case control study. Asian Pac J Cancer 
Prev 2010;11:1487-92.

 30. Freedman DM, Curtis RE, Travis LB, Fraumeni JF. New malignancies 
following cancer of the uterine corpus and ovary. In: Curtis RE, 
Freedman DM, Ron E, Ries LA, Hacker DG, Edwards BK, et al., editors. 
New malignancies among cancer survivors: SEER cancer registries, 
1973-2000. Bethesda, MD: National Cancer Institute; 2006. p. 231-5. 

 31. Lee KD, Chen CY, Huang HJ, Wang TY, Teng D, Huang SH, et al. 
Increased risk of second primary malignancies following uterine 
cancer: a population-based study in Taiwan over a 30-year period. 
BMC Cancer 2015;15:393. 

 32. Moline J, Mahdi H, Yang B, Biscotti C, Roma AA, Heald B, et 
al. Implementation of tumor testing for lynch syndrome in 
endometrial cancers at a large academic medical center. Gynecol 
Oncol 2013;130:121-6.

 33. Yoo HJ, Joo J, Seo SS, Kang S, Yoo CW, Park SY, et al. Correlation 
between body mass index and prevalence of hereditary non-
polyposis colorectal cancer in Korean patients with endometrial 
cancer. Int J Gynecol Cancer 2012;22: 267-72.

 34. Lim MC, Seo SS, Kang S, Seong MW, Lee BY, Park SY. Hereditary 
non-polyposis colorectal cancer/Lynch syndrome in Korean 
patients with endometrial cancer. Jpn J Clin Oncol 2010;40:1121-7.

█              █              █

http://www.ncbi.nlm.nih.gov/pubmed/7979205
http://www.ncbi.nlm.nih.gov/pubmed/19001318
http://www.ncbi.nlm.nih.gov/pubmed/10027348
http://www.ncbi.nlm.nih.gov/pubmed/9491858
http://www.ncbi.nlm.nih.gov/pubmed/15738027
http://www.ncbi.nlm.nih.gov/pubmed/16199623
http://www.ncbi.nlm.nih.gov/pubmed/18712975
http://www.ncbi.nlm.nih.gov/pubmed/21338185
http://www.ncbi.nlm.nih.gov/pubmed/21338185
http://www.ncbi.nlm.nih.gov/pubmed/25957789
http://www.ncbi.nlm.nih.gov/pubmed/23612316
http://www.ncbi.nlm.nih.gov/pubmed/22274318
http://www.ncbi.nlm.nih.gov/pubmed/20965939

	Synchronous and metachronous malignancy inendometrial cancer patients treated in a tertiary carecenter of Thailand
	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS
	DISCUSSION
	CONFLICT OF INTEREST
	REFERENCES


