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Summary

Purpose: Multiple primary malignant tumors (MPCs) are 
defined as at least two histologically distinct malignancies 
in one individual. We aimed to present the risk of develop-
ing multiple primary cancers and to give information about 
the periods and prediction data regarding survival outcome 
for MPCs.  

Methods: All patients with MPCs between 1992-2017 were 
included in this study. Patients were compared in terms of 
the primary cancer number, age at diagnosis of first primary 
cancer, gender, time interval after first cancer detected, cancer 
types seen mostly together, and the rate of MPCs during the 
years. 

Results: The total number of included patients was 117,139. 
The proportion of patients with MPCs during the follow-up 
period was 4.95% (n=5,796). Eighteen percent of the cases 

were synchronous and 82% metachronous. MPCs were most 
commonly detected in the gastrointestinal tract and were 
detected more commonly in men than in women (p<0.001). 
Patients receiving radiotherapy (RT) (p<0.001) and chemo-
therapy (CT) (p <0.001) had more MPCs than those who 
never received RT or CT. Survival in MPCs was worse than 
in single primary cancers. The 5- and 10-year survival rates 
were 28.1%, and 12.4%, respectively.

Conclusion: We identified approximately 5% MPCs among 
117,139 patients in our database.  MPCs are more common 
at 60-69 years in males and at 50-59 years in females. In 
terms of the risk of MPCs, we should be aware of the cancers 
that have risk factors, habits, and genetic features commonly 
affecting primary cancers.
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Introduction

 Cancer is accepted as a serious disease with a 
high incidence, ranking second in terms of mor-
tality in Turkey and the world. The survival rates 
of patients in many cancers have been gradually 
increasing due to the improved understanding of 
the causes and the availability of new treatment 
options [1,2]. However, the prolonged survival of 
cancer patients also led to an increase in the inci-
dence of multiple primary tumors [3]. 
 Multiple primary cancers (MPCs) are defined 
as two or more unrelated primary cancers that orig-
inate from different organs and occur in the body 

at the same time or one after another. According 
to the cancer diagnosis time interval, MPCs can be 
divided into two different categories: synchronous 
MPCs and metachronous MPCs [3]. Synchronous 
MPCs are defined if the tumors occur simultane-
ously or within 6 months of one another. On the 
other hand, metachronous MPCs term is used if the 
interval time is more than 6 months. The incidence 
of metachronous MPCs is lower than synchronous 
MPCs.
 It is a very common condition that MPCs could 
be confused with metastasis or recurrence of a 
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cancer known as primary since both are character-
ized by new lesions [4]. Therefore, MPCs are often 
misdiagnosed as recurrence or metastasis of the 
original primary malignancy, which may result in 
inappropriate treatments and adverse effects on the 
patient’s prognosis.
 The term of MPCs is used for defining the de-
velopment of a new malignant lesion de novo. The 
features of the new lesions and clinical character-
istics are completely different from those of the 
original tumor lesions in MPCs [5]. As a result, the 
prognosis, metastasis, and recurrence are also com-
pletely different between MPCs and the metastasis 
or recurrence of primary malignant diseases.
 MPCs are an important medical problem, and 
the purpose of the present study was to determine 
the risk of developing MPCs and to give informa-
tion about the periods and prediction data regard-
ing survival outcome for MPCs.

Methods 

 All patients diagnosed with first primary cancer and 
registered in Ege University Faculty of Medicine Cancer 
Registry (Izmir, Turkey) between 1992 and 2017 were 
enrolled in this study. The incidence of other primary 
cancers as a second cancer diagnosis was assessed un-
til the end of 2017. Cancer primary location sites were 
categorized into 16 groups according to the Interna-
tional Classification of Diseases (ICD) 10th Revision as 
described in a previous study [6] These categories are 
mouth⁄pharynx (C00–14), esophagus (C15), stomach 
(C16), colorectum (C18–20), liver (C22), gallbladder (C23, 
24), pancreas (C25), larynx (C32), lung (C33, 34), breast 
for females (C50), uterus for females (C53–55), ovary for 
females (C56), prostate for males (C61), kidney⁄urinary 
tract⁄bladder (C64–68), thyroid (C73), and blood (C81–85, 
88, 90, 91–96). All patient data were recorded to a spe-
cific computer program, called CANREG, according to 
World Health Organization (WHO) and The Surveillance, 
Epidemiology, and End Results (SEER) Program guide-
lines [7]. 
 The diagnostic principles of Warren and Gates [8] 
and their combination with Liu Fusheng’s [9] were used 
for determining MPCs. The defined criteria were 1) each 
tumor is malignant, 2) each tumor has its own patho-
logical features, 3) tumors occur in different parts or 
organs and are not continuous with each other, and 4) 
each tumor has its own metastatic pathway. The exclu-
sion criterion was the diagnosis of metastatic or recur-
rent tumors.
 The included patients were compared in terms of 
the primary cancer number, age at diagnosis of first pri-
mary cancer, sex, time interval after the first cancer was 
detected, the cancer types seen mostly together, and the 
increased rate of MPCs during the years. 
 The standardized incidence ratio, which is the ratio 
of the observed to the expected number of second pri-
mary cancers, was calculated. In order to obtain the ex-

pected number of second primary cancers, each sex, age 
group, and year of diagnosis specific incidence rates in 
the general cancer population in Ege University Faculty 
of Medicine were calculated by using Ege University 
Faculty of Medicine Cancer Registry data. Ninety-five 
percent confidence intervals (CIs) of standardized in-
cidence ratio were calculated assuming a Poisson dis-
tribution [10]. The standardized incidence ratios were 
calculated according to sites of first and second primary 
cancers and intervals between the first and second pri-
mary cancers.

Statistics

 All data were statistically analyzed using the SPSS 
23.0 software. Chi-square, General Linear Model (GLM) 
and Kaplan Meier survival analyzes were performed. Log 
Rank (Mantel-Cox), Breslow (Generalized Wilcoxon) and 
Tarone-Ware statistics were used for survival analysis 
and p<0.05 was considered statistically significant. Over-
all survival and median survival were used as indicators 
to assess survival time. Overall survival (OS) was cal-
culated from the date of tumor diagnosis to the death 
or last follow-up date; if the patient was lost, the last 
follow-up date was defined as the study endpoint. For 
patients with synchronous MPCs, the survival time was 
calculated according to the confirmed date of the first 
tumor, whereas for patients with metachronous MPCs, 
the survival time was calculated from the confirmed date 
of the last diagnosis of the tumor.

Results

 The total number of included patients was 
117,139. The proportion of patients with MPCs 
during the follow-up period was 4.95% (n=5796). 
Forty-nine percent of registered patients with 
MPCs had 2 primary malignancies. Interestingly, 
we recorded 10 (0.01% of 117,139) patients who 
have even 5 primary cancers (Table 1). When pa-
tients with 4 or 5 primary cancers were evaluated, 
it was seen that they all had genetic predisposi-
tions to developing cancer. MPCs were evaluated 

Primary cancer number n (%)

Single primary cancer 111343 (95.05)

2 Primary cancer 5413 (4.62)

3 Primary cancer 357 (0.30)

4 Primary cancer 16 (0.01)

5 Primary cancer 10 (0.01)

Total registered patient number 117139 (100.0)

Total registered patients with multiple 
primary cancer 

5796 (4.95)

Table 1. Distribution of the multiple primary cancers ac-
cording to the number of primary cancers
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in terms of the definition of both synchronous and 
metachronous MPCs. It was seen that 18% of the 
cases were synchronous and 82% metachronous 
MPCs in this current cohort.
 MPCs were most commonly detected in the 
gastrointestinal tract. A total of 894 (15.4%) of 
the 5793 tumor lesions were located in the gas-
trointestinal tract. Skin (855/5796;14.8%), head 
and neck (733/5796;12.6%), female genital sys-
tem (688/5796;11.9%), and respiratory system 
(570/5796;9.8%) were the other regions where 
MPCs were commonly seen (Table 2). 
 MPCs were significantly more common in 
men than women (p<0.001). There were some dif-
ferences between males and females in terms of 
topographic distribution of detected primary tumor 
region of MPCs. In male patients with MPCs, the 
urinary tract tumors had nearly the same rate of 
the gastrointestinal tract tumors in female patients 
(13.7 vs 13.9%, respectively). The gastrointestinal 
tract tumors with MPCs were higher in male pa-
tients than in female patients. Table 2 summarizes 
the gender differences in terms of topographic dis-
tribution of MPCs. 
 We found a significant relation between the 
first primary region and the other malignancies 
which were diagnosed as second malignancy. This 
was clear for the patients with primary breast, uter-
us, and ovary cancers (p<0.001). Endocrine and ge-
netic factors were important in this clear relation. 
MPCs with primary diagnosed lung cancer, which 

is the most common cancer for men, were detected 
as new primary in the respiratory tract and bladder 
cancer was the second most commonly detected 
malignancy for this group of patients and this was 
probably related to persistent smoking. Additional-
ly, this relation was shown for esophagus, stomach, 
and colorectum (p<0.001). However, we identified 
low relation for first liver, gallbladder, pancreas, or 
lung cancers. In both genders, MPCs, which were 
detected in primary gastrointestinal tract, mostly 
developed malignancies from the gastrointestinal 
tract as a second and third similar with their pri-
mary cancer, and they were followed by urogenital 
system tumors. 
 Applied treatments were shown to have an 
important role in developing MPCs after the pa-
tients’ first diagnosis. We compared the registered 
patients according to used treatments whether ra-
diotherapy (RT) or chemotherapy (CT) were used. 
Patients receiving RT (p<0.001) and CT (p <0.001) 
had more cancers than those who had never re-
ceived RT or CT (Tables 3 and 4).
 Survival in MPCs was worse than in single pri-
mary cancers, and as multiple cancers increased, 
survival was decreased as expected (p<0.001). Five 
and 10-year OS rates for synchronous MPCs were 
51.0% and 38.0%, respectively. Additionally, 5- and 
10-year OS rates for metachronous MPCs were 
49.0% and 38.4%, respectively. The difference be-
tween the OS rates was not statistically significant 
(p=0.506). 

Primary cancer topographic region Males
n (%)

Females
n (%)

Total
n (%)

Gastrointestinal tract 555 (16.5) 339 (13.9) 894 (15.4)

Non-melanoma skin 528 (15.7) 327 (13.4) 855 (14.8)

Head & Neck 471 (14.0) 262 (10.8) 733 (12.6)

Female genital tract 0 (0.0) 688 (28.2) 688 (11.9)

Respiratory tract 494 (14.7) 76 (3.1) 570 (9.8)

Urinary tract 459 (13.7) 73 (3.0) 532 (9.2)

Male genital tract 487 (14.5) 0 (0.0) 487 (8.4)

Breast 12 (0.4) 389 (16.0) 401 (6.9)

Blood & Bone marrow 119 (3.5) 55 (2.3) 174 (3.0)

Lymphatic system 80 (2.4) 52 (2.1) 132 (2.3)

Central nervous system 61 (1.8) 71 (2.9) 132 (2.3)

Soft tissue 30 (0.9) 32 (1.3) 62 (1.1)

Endocrine organs 20 (0.6) 24 (1.0) 44 (0.8)

Other rare and undefined regions 43 (1.2) 46 (1.0) 89 (2.2)

Total 3359 (100.0) 2437 (100.0) 5796 (100.0)

Table 2. Distribution of the multiple primary cancers according to both gender and the primary cancer topography 
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Primary cancer region Not used
n (%)

Used
n (%)

MPC in ‘not used’
n (%)

MPC in ‘used’
n (%)

Total
n (%)

Head & Neck 230 (10) 129 (20) 263 (12) 111 (16) 733 (13)

Gastrointestinal tract 342 (16) 43 (7) 417 (18) 90 (13) 892 (15)

Respiratory tract 133 (6) 40 (6) 292 (13) 104 (15) 569 (10)

Female genital tract 202 (9) 139 (22) 224 (10) 123 (18) 688 (12)

Breast 167 (8) 87 (13) 113 (5) 32 (5) 399 (7)

Male genital tract 207 (9) 40 (6) 208 (9) 31 (5) 486 (8)

Non-melanoma skin 334 (15) 93 (14) 350 (15) 78 (12) 855 (15)

Urinary tract 308 (14) 23 (4) 159 (7 39 (6) 529 (9)

Endocrine organs 29 (1) 0 (0) 13 (1) 2 (0) 44 (1)

Lymphatic system 74 (3) 10 (2) 40 (2) 8 (1) 132 (2)

Bone & Joint 5 (0) 4 (1) 13 (1) 5 (1) 27 (0)

Blood & Bone marrow 86 (4) 5 (1) 71 (3) 11 (2) 173 (3)

Eye & Structures 3 (0) 3 (0) 2 (0) 0 (0) 8 (0)

Central nervous system 43 (2) 15 (2) 50 (2) 23 (3) 131 (2)

Soft tissue 11 (1) 10 (2) 27 (1) 14 (2) 62 (1)

Rare tumors 5 (0 2 (0) 9 (0) 0 (0) 16 (0)

Other unspecified 3 (0) 0 (0) 0 (0) 0 (0) 3 (0)

Unknown primary 12 (1) 3 (0) 20 (1) 3 (0) 38 (1)

Total 2194 (100) 646 (100) 2271 (100) 674 (100) 5785 (100)

MPC: multiple primary cancers

Table 3. Comparison of the patients with multiple primary cancers according to the use radiotherapy in any part of 
primary cancer treatment

Primary cancer region Not used
n (%)

Used
n (%)

MPCs in ‘not used’
n (%)

MPCs in ‘used’
n (%)

Total
n (%)

Gastrointestinal tract 269 (13) 116 (16) 384 (18) 123 (16) 892 (15)

Non-melanoma skin 409 (19) 18 (2) 374 (17) 54 (7) 855 (15)

Head & Neck 306 (15) 53 (7) 255 (12) 119 (16) 733 (13)

Female genital tract 187 (9) 154 (21) 185 (8) 162 (21) 688 (12)

Respiratory tract 94 (4) 79 (11) 302 (14) 94 (12) 569 (10)

Urinary tract 277 (13) 54 (7) 158 (7) 40 (5) 529 (9)

Male genital tract 212 (10) 35 (5) 187 (9) 52 (7) 486 (8)

Breast 155 (7) 99 (14) 110 (5) 35 (5) 399 (7)

Blood & Bone marrow 50 (2) 41 (6) 66 (3) 16 (2) 173 (3)

Lymphatic system 30 (1) 54 (7) 37 (2) 11 (1) 132 (2)

Central nervous system 50 (2) 8 (1) 57 (3) 16 (2) 131 (2)

Soft tissue 14 (1) 7 (1) 29 (1) 12 (2) 62 (1)

Endocrine organs 27 (1) 2 (0) 10 (0) 5 (1) 44 (1)

Unknown primary 11 (1) 4 (1) 13 (1) 10 (1) 38 (1)

Bone & Joint 8 (0) 1 (0) 14 (1) 4 (1) 27 (0)

Rare tumors 3 (0) 4 (1) 4 (0) 5 (1) 16 (0)

Eye & Structures 4 (0) 2 (0) 1 (0) 1 (0) 8 (0)

Other unspecified 2 (0) 1 (0) 0 (0) 0 (0) 3 (0)

Total 2108 (100) 732 (100) 2186 (100) 759 (100) 5785 (100)

Table 4. Comparison of the patients with multiple primary cancers according to the use chemotherapy in any part of 
primary cancer treatment
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Discussion

 In all global statistics, there was an increase 
in cancer incidence compared to years. In paral-
lel to the global cancer burden, there was also an 
increase in cancer records at Ege University Hos-
pital. Cancer registrations in the database of Ege 
University Hospital started in 1992, and during 25 
years, 117139 cancer cases were recorded. This is 
the most comprehensive single center cancer data-
base in Turkey. In these data, the MPCs were found 
to be a remarkable number and we decided to pre-
sent our results. 
 More than one primary cancer, called MPCs, 
was detected in 5796 (4.95%) of our 117139 cancer 
cases in our cancer registry database. In the retro-
spective study of Xu et al, the MPCs incidence rate 
was 2.25% [11]. Mao et al evaluated the lung can-
cers in terms of the incidence of MPCs and they re-
ported 5.18% MPCs rate in their lung cancer patient 
cohort [12]. Shibahara et al conducted an important 
trial regarding MPCs by using autopsy series [13]. 
They showed that there was a high incidence of 
MPCs with a rate of 10.8% for autopsy evalua-
tions [13]. A previous study from data of European 
Cancer Registries done by Rosso et al, reported an 
overall incidence of MPCs of 6.3% (range, 0.4-12.9); 
Cancer Registries with registration periods of 10 
years or less are reporting smaller percentages of 
MPCs, depending on the length of the registration 
[14]. Another study formed by Filali et al reported 
changes of the rates in MPCs between 6.1% and 
10.5%, the percentage apparently stabilizing ap-
proximately 10 years after registration [15]. Our 
results were similar with current literature data. 
 An important issue in the evaluation of the in-
cidence of MPCs was to determine the synchronous 
MPCs and the metachronous MPCs. According to 
the definition of Xu and Gu [11], synchronous MPCs 
were defined if the tumors occur simultaneously 
or within 6 months of one another. Metachronous 
MPCs term was used if the interval time was more 
than 6 months [11]. In their series of 167 cases with 
MPCs, 46 (27.5%) of them were synchronous and 
124 (72.5%) were metachronous. Their results did 
not show any statistically different OS rates be-
tween metachronous and synchronous MPCs [11]. 
Baba et al evaluated 538 consecutive patients who 
had undergone resection of esophageal cancer [16]. 
At the time of surgery, they reported that 163 pa-
tients (30%) had MPCs. In the MPC series of Baba 
et al, 77 of 163 patients were metachronous MPCs 
and 86 of 163 were synchronous [16]. They showed 
that patients with synchronous MPCs had signifi-
cantly shorter OS than those without MPCs (uni-
variate p=0.032; multivariate p=0.040). Moreover, 

they saw that patients with metachronous MPCs 
had similar prognoses to those without MPCs [16]. 
In this current study cohort, 18% of the patients 
with MPCs were synchronous and 82% were me-
tachronous. We could not show any difference in 
terms of OS rates between the patients with me-
tachronous and synchronous MPCs (p=0.506). 
 Xu and Gu [11] evaluated their patients accord-
ing to the number of primary cancers. Based on 
this evaluation, they saw that 167 of 170 patients 
with MPCs had 2 primary cancers, 2 of 170 patients 
had 3 primary cancers, and 1 of 170 patients had 4 
primary cancers [11]. In our large patient cohort, 
we had patients with even 5 primary cancers. Five 
thousand thirteen of 5796 patients had 2 primary 
cancers, 357 of 5796 patients had 3 primary can-
cers, 16 of 5796 patients had 4 primary cancers, and 
lastly, 10 of 5796 patients had 5 primary cancers. 
 MPCs are generally more common in men 
than in women. Baba et al reported male and fe-
male rates 89% and 11%, respectively [16]. Xu and 
Gu [11] and Utaha et al [17] showed similar male 
dominance in the incidence of MPCs. In our study, 
we found that MPCs were seen significantly more 
frequently in men than in women (p<0.001). When 
we compared the MPCs incidence according to age 
at diagnosis of the first primary cancer, MPCs were 
commonly seen between 60-69 years for males and 
between 50-59 years for females. The incidence 
rates distribution for both genders seemed to be 
statistically significant (p<0.001). 
 Another important issue is the preference 
site of MPCs dependence. The preference site of 
MPCs differs according to the tumor distribution 
regions and the hereditary status of patients. In the 
Chinese data from Xu and Gu, the original tumor 
sites were most commonly observed in the gastro-
intestinal tract, followed by the breast, respiratory 
system, reproductive system, and head and neck 
[11]. Previous studies reported that the most com-
mon first primary tumor organ is the uterus, fol-
lowed by the breast, esophagus, and lung, whereas 
the most common second primary cancer tumor 
site is the lung, followed by the esophagus, breast, 
uterus, and rectum [17]. In this study, the primary 
tumor originated frequently in the gastrointesti-
nal tract, followed by the gastrointestinal tract and 
lung, whereas the second primary occurred most 
frequently in the genitourinary tract followed by 
the genitourinary track, as well. This data was com-
patible with the current literature regarding MPCs. 
 Lung cancer, which is the most common cancer 
in men, was followed by other respiratory system 
cancers as a second primary cancer diagnosis. Blad-
der cancers were seen commonly with lung cancer. 
This issue was thought to be related to persistent 
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smoking. Breast cancer, which is the most common 
cancer in women, was followed by endometrium, 
ovary, and thyroid cancers as MPCs. It was thought 
that hormonal factors for endometrial cancer and 
genetic factors for ovarian cancer might have an 
important role in these results. Corso et al aimed to 
assess the frequency of second primary non-breast 
cancer after breast cancer diagnosis and treatment, 
and its correlation with clinicopathological fea-
tures [18]. Data from 21,527 patients with primary 
breast cancer were collected retrospectively in a 
single cancer center; 4.1% of the women developed 
a second non-breast cancer. The most frequently 
observed second primary tumor affected the diges-
tive tract (27.8%). Breast cancer survivors in hor-
monal therapy are at higher risk for developing a 
second thyroid cancer [HR 4.00 (1.46-10.9)]. They 
concluded that clinical surveillance is required to 
prevent ovarian and thyroid cancers, respectively, 
in patients with positive family history and triple 
negative breast cancer [18]. Cybulski et al. evalu-
ated the MPCs as a guide to heritability and they 
showed similar concordance between the breast 
and the thyroid and also between the breast and 
the ovarian cancers [19]. 
 Weir et al evaluated the effect of SEER and 
IARC/IACR rules on cancer incidence rates and 
trends using data from the SEER Program [20] and 
showed that there was a certain increase in the in-
cidence of MPCs. They concluded that Cancer Reg-
istries collecting incidence data using SEER rules 
may consider including incidence rates and trends 
using IARC/IACR rules to facilitate international 
data comparisons. We should present some addi-
tional prevention and protection rules according to 
registered data [20]. In our study, similar to current 
literature, it was seen that the incidence of MPCs 
increased significantly during the 25-year period 
(p<0.001). 
 Applied treatments are accepted as an impor-
tant issue in terms of MPCs occurrence. In the cur-
rent literature, there is a couple of trials showing 
the relation between the incidence of MPCs and 
the applied therapy to primary cancer [19]. Petru 
and Schmähl [21] evaluated the incidence of sec-
ond malignancies assessed by retrospectively ana-
lyzing data from previous studies in well-defined 
and closely followed patient cohorts [21]. They 
showed a significant relationship between the ap-
plied chemotherapy and the risk of MPCs. In our 
cohort, MPCs were seen commonly in cancer pa-
tients treated both with radiotherapy (p<0.001) 
and/or chemotherapy (p<0.001) compared to pa-
tients treated with surgery alone. 
 An interesting result was obtained by War-
schkow et al trial, who used the SEER data, com-

paring the MPCs incidence in the patients with 
resected rectal carcinoma according to the usage 
of radiotherapy as a part of their treatment [22]. 
The authors found a decrease in the incidence of 
prostate cancer for men (p<0.001) and an increase 
in the risk of endometrial cancer for women. Addi-
tionally, they saw an increased risk of lung cancer 
(p<0.001), bladder cancer (p<0.001), and lymphoma 
(p=0.026) for the patients needed to be treated with 
both radiotherapy and resection [22]. 
 Hegemann et al evaluated the risk of second 
cancer following radiotherapy for prostate cancer 
in a population-based analysis with 19,538 cases 
[23] and found the incidence rates of second cancer 
for the patients treated with radiotherapy alone, 
radical prostatectomy alone, and combined radio-
therapy and surgery were 15.9, 10.5, and 13.2%, 
respectively (p<0.001). The smokers treated with 
radiotherapy developed significantly more lung, 
bladder, and non-melanoma skin cancers than the 
non-smokers [23].
 In the retrospective evaluation of MPCs by Xu 
and Gu [11], the 1-, 3-, and 5-year cumulative sur-
vival rates in their 170 patients were 68.8, 39.1, 
and 25.2%, respectively [11]. Their median survival 
time was 24 months. In this current study cohort, 
we had 36 months median survival time. The 5-, 
and 10-year cumulative survival rates in 4,987 
(only the patients whose last status was known, 
were included) were 28.1 and 12.4%, respectively 
(Figure 1). 

Conclusions

 We identified approximately 5% MPCs among 
117,139 patients registered to Ege University Can-

Figure 1. Cumulative survival curves of patients having 
both single and multiple cancer diagnosis. 
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cer database. According to the age group of pri-
mary cancer diagnosed, MPCs are more common in 
males aged 60-69 years and in females aged 50-59 
years. There is a statistically significant increase 
in MPCs over the years. Applied treatments such 
as radiotherapy and/or chemotherapy generate a 
significant risk for MPCs occurrence. Survival in 
MPCs is worse compared with the single primary, 
and as the number of multiple cancers increases, 
survival is getting worse. The persistence of the (1) 

factors which play a role in the etiology of primary 
cancer in the development, (2) habits such as nutri-
tion, smoking, hormonal and genetic predisposi-
tions, and (3) treatments such as RT and CT used in 
cancer treatments may facilitate the development 
of MPCs.
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