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Summary

Purpose: The purpose of this study was to analyze the char-
acteristics, diagnosis and treatment principles and prognosis
of multiple primary cancers (MPC).

Methods: A total of 77 patients with MPC admitted in the
Central Hospital of Changsha from December 2013 to De-
cember 2018 were enrolled in this retrospective analysis. The
survival of these 77 patients with complete follow-up data
was calculated.

Results: There were 77 patients with multiple primary can-
cers, including 70 patients with double primary cancers, 6
patients with three primary cancers, and 1 patient with four
primary cancers. Among the 77 MPC patients, there were 4
synchronous carcinomas (SC), 58 metachronous carcinomas
(MC), and 15 unknown cases. The 3, 5, and 10-year overall
survival rates of 77 patients with follow-up data were 86.5%,
18.2%, and 12.9%, respectively. The median survival time of

Introduction

Multiple primary carcinomas (MPC) is a multi-
factor, multi-gene and multi-step process by which
an individual has two or more primary malignant
tumors simultaneously or successively. In recent
years, with the continuous enrichment of medical

4 SC and 58 MC patients was 12 months and 108 months,
respectively. The median survival time was 48.5 months in
23 patients with an interval of less than 5 years, and 108
months in 29 patients with first and second primary cancers
whose interval was more than 5 years. The median survival
time of 26 patients with second primary lung cancer was 84
months, and that of 23 patients with second primary non-
lung cancer was 156 months.

Conclusions: MPCs are more likely to occur in the colorec-
tum, and the prognosis of patients with metachronous cancer
is better than that of patients with synchronous cancer. The
longer the interval between two cancers, the better the prog-
nosis will be. The prognosis of the second primary non-lung
cancer patients is better than that of the lung cancer patients.

Key words: multiple primary carcinomas, clinical analysis,
prognosis

means and the continuous extension of life expec-
tancy, the total survival period of cancer patients
has been extended, and the related reports of multi-
ple primary cancers have been increasing. Synchro-
nous carcinoma (SC) and metachronous carcinoma
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(MC) can be classified according to the interval of
diagnosis. The 77 cases of multiple primary can-
cers collected in our hospital were analyzed, and
the clinical characteristics, etiology, diagnosis,
treatment and prognosis of multiple primary can-
cers are discussed.

Methods

Clinical data

All cases were retrieved from the computer medical
record management system of Changsha central Hos-
pital from December 2013 to December 2018. Patients
with malignant tumors were excluded from repeated in-
patients. Seventy-seven patients with multiple primary
cancers were screened out according to the diagnostic
criteria, accounting for 1.3% of patients with malignant
tumors admitted and treated in the same period. Data
were extracted from medical records. All cases were con-
firmed pathologically, and most of them were pathologi-

Table 1. Interval time between primary and secondary
cancers in 70 patients with double primary cancers

Interval time (years) Number of cases Percent
<1 18 25.7
1-3 12 17.1
3-5 11 15.7
>5 29 414

cally diagnosed by surgical biopsy specimens, and the
rest were confirmed by fibroendoscopy or fine-needle
biopsy. Combined with tumor marker results and im-
aging data, recurrence and metastasis of cancers were
clearly excluded. This study was approved by the Ethics
Committee of the Affiliated Dongguan People’s Hospital,
Southern Medical University. Signed informed consents
were obtained from all participants before the study
entry.

Diagnostic criteria

The diagnostic criteria for multiple primary cancers
formulated by Warren and Gate are [1]: (1) each type of
cancer must be pathologically proved to be malignant;
(2) each type of malignant tumor must have a unique
pathological morphology; (3) metastasis or recurrence
must be excluded. Multiple primary cancers can be clas-
sified into simultaneous and asynchronous cancers ac-
cording to the interval of diagnosis. SC refers to more
than two malignant tumors occurring simultaneously
or within 6 months, and MC occurs at intervals of more
than 6 months.

Follow-up

Follow-up was performed by telephone and outpa-
tient and inpatient visits. Seven cases (9.1%) were lost
to follow-up in December 2018.

Statistics

The starting point was the time of diagnosis of the
first primary cancer, and the end point was the date of
death, lost to follow-up or last follow-up. SPSS 18.0 soft-

Table 2. Distribution and prognosis of multiple primary cancers in 77 cases

System Position First Second Third Fourth ~ Subtotal =~ Median Average
primary primary primary primary survival time survival time
carcinoma carcinoma carcinoma carcinoma (months) (months)
Digestive Esophagus 4 3 1 1 9
Colorectal 16 11 1 - 28 90 106.7
Liver 2 1 - - 3
Stomach 2 2 - - 4
Gallbladder - - - 1
Respiratory Lung 6 38 1 - 46 114 1153
Head and neck Head and neck 15 6 2 - 22 108 1024
Breast Breast 11 5 - 16 131 1434
Female reproductive
system Ovary 2 - - - 2
Cervical 12 4 - - 16 110.5 129.9
endometrium 1 - - - 1
Urogenital Kidney 2 - - - 2
Ureter - 1 - - 1
Bladder 2 - - - 2 139 139
Prostatitis 1 2 - - 3
Blood Blood 1 1 1 - 3 96 96
Skin Skin 2 - - 2 - -
Total 77 77 6 1 161 - -
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ware (SPSS Inc., Chicago, IL, USA) was used for statisti-
cal analyses. Kaplan-Meier method was used for survival
curves and Log-rank test was used for survival compari-
son between two groups.

Results

Characteristics of onset

Among 77 cases of multiple primary cancers,
70 cases were double primary cancers, 6 were tri-
ple primary cancers, 1 was four primary cancer.
Forty-one cases were male and 36 were female
(male:female=1.4:1). Four cases were SC, 58 were
MC, and 15 were unknown. The age at the first
primary cancer ranged between 27 and 84 years
(median 55 years and average 56.3 years). The age
range of the second primary cancer was 39-89 years
(median 61 years and average 61.6 years). The age
range of the third primary cancer was 41-89 years
(median 60 years and average 60.4 years). Among
the 70 patients with double primary carcinomas,
the interval of onset within 5 years after the first
cancer was about 41 cases (58.5%). The mean inter-
val between the first cancer and the second cancer
ranged from O to 240 months (Table 1); The mean
interval between the first cancer and the third can-
cer in 6 patients with three primary cancers was
108-180 months. The longest interval between the
third and fourth cancer in one patient with four
primary cancers was 240 months.

Location of disease

Among 77 patients, the digestive system was
the most common primary cancer location. The top
four high-risk organs were colorectum, head and
neck, cervix and breast, accounting for 20.8% (16
cases), 19.5 % (15 cases), 5.6% (12 cases) and 4.3%
(11 cases), respectively. The top four high-risk or-
gans of multiple primary cancer were lung, esopha-
gus, ovary and bladder, accounting for 49.4% (38
cases), 14.3% (11 cases), 6.5% (5 cases) and 14.3%
(11 cases), respectively. The location of the first
and multiple primary cancers is shown in Table
2. Sixteen patients with colorectal cancer had the
highest incidence of secondary cancer in the lung
(10 cases); 15 patients with head and neck cancer
had the highest incidence of secondary cancer in

Table 3. Survival time of 77 patients with multiple pri-
mary cancers

Survival time Number of cases Percent
Exceed 3 years 45 86.5
Exceed 5 years 42 18.2
Exceed 10 years 17 12.9
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the lung (4 cases); 12 patients with cervical cancer
had the highest incidence of secondary cancer in
the lung (11 cases); of 6 patients with three primary
cancers, 1 was primary breast cancer, and multiple
primary cancers occurred in the other side of the
breast and lung; 1 was primary rectal cancer, and
multiple primary cancers occurred in the lung and
larynx; 1 was primary nasopharyngeal cancer, and
multiple primary cancers occurred in the skull base
and frontal lobe; 1 was primary tongue cancer, and
multiple primary cancers occurred in the esophagus
and lung; 1 was primary lung cancer, and multiple
primary cancers occurred in the tibia and testis; 1
was primary bladder cancer, and multiple primary
cancers occurred in the rectum and esophagus. Four
primary cancers were ovarian cancer as the first
cancer, and multiple primary cancers occurred in
breast, rectum and esophagus, respectively.
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Figure 1. Survival curves of patients with interval less
than 5 years and more than 5 years between two cancers
(p<0.001).
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Figure 2. Survival curves of second primary lung cancer
group and second primary non-lung cancer group (p<0.05).
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Table 4. Treatments between primary and secondary cancers in 77 patients with multiple primary cancers

Treatments First primary cancers Second primary cancers
n n

surgery alone 29 11

surgery plus chemotherapy 17 5

surgery plus radiotherapy 2

surgery plus chemotherapy plus radiotherapy 12 3

radiotherapy and chemotherapy 6 16

radiotherapy 4 4

chemotherapy 4 13

palliative conservative treatment 3 24

Prognostic analysis

The survival time of 77 patients with multiple
primary cancers with complete follow-up data was
calculated. The longest survival time was 143.4
months in breast cancer patients, followed by 139
months in urogenital system and 129.9 months in
female reproductive system. Among them, 35 pa-
tients died, and the mean survival time of 31 pa-
tients who could be followed-up was 9-228 months
(median 84 months). The overall survival rates for
3, 5 and 10 years were 86.5%, 18.2% and 12.9%,
respectively (Table 3). Of 62 patients with multi-
ple primary cancers with follow-up data, 4 patients
with SC had a survival time of 10-19 months (me-
dian 12 months), 58 patients with MC had a mean
survival time of 9-408 (median 108 months). The 5
and 10 year survival rates were 78.9% and 30.8%,
respectively. The mean survival time of 29 patients
with primary and secondary cancers whose inter-
val of onset was more than 5 years was 72-360
months (median 108 months). The median survival
time was 48.5 months in 23 patients whose interval
between two cancers was less than 5 years. The
survival time of patients whose interval between
two cancers was more than 5 years was signifi-
cantly prolonged (p<0.001, Figure 1). The median
survival time of 26 patients with second primary
lung cancer was 84 months (average survival time
90.4 months), which was significantly longer than
that of 23 patients with second primary non-lung
cancer (p<0.05, Figure 2).

Treatments performed

First-episode cancer treatment: 60 of 77 pa-
tients with multiple primary cancers received sur-
gical treatment (29 cases were treated by surgery
alone, 17 cases by surgery plus chemotherapy, 2
cases by surgery plus radiotherapy, 12 cases by
surgery plus chemotherapy plus radiotherapy), 6
cases by radiotherapy and chemotherapy, 4 cases by

radiotherapy, 4 cases by chemotherapy, 3 cases by
palliative conservative treatment. Of the secondary
cancers, 20 received surgical treatment (11 cases
were treated by surgery alone, 5 cases by surgery
plus chemotherapy, 1 case by surgery plus radio-
therapy, 3 cases by surgery plus chemotherapy
plus radiotherapy), 16 cases by radiotherapy and
chemotherapy, 4 cases by radiotherapy, 13 cases
by chemotherapy, 24 cases by palliative conserva-
tive treatment. Of 77 patients, 60 underwent radical
resection. The surgical treatment rate of multiple
primary cancer was significantly lower than that
of primary cancer. Multiple primary cancers are
often treated by chemoradiotherapy or palliative
conservative treatment for late stage, complicated
with other diseases or economic reasons (Table 4).

Discussion

Multiple primary malignant tumors, also
known as duplicate and multiple cancers, refer
to two or more primary malignant tumors occur-
ring simultaneously or continuously in the same
patient. Nowadays, Warren and other diagnostic
criteria [1] have been widely used to the diagnosis
of multiple primary cancers, which are also clas-
sified into MC and SC according to the interval of
onset. Multiple primary cancers are rare malignant
tumors, but in recent years, with the progress of
medical technology, the incidence and diagnostic
rate of multiple primary cancers has also increased.
More and more cases have been reported at home
and abroad, however the etiology and pathogen-
esis of multiple primary cancers have been less
reported. The incidence of multiple primary can-
cers tends to increase, but the proportion of malig-
nant tumors reported in literature [2] at home and
abroad varies greatly during the same period. The
incidence of multiple primary cancers reported in
the literature abroad is mainly 2.3%-10.6%, com-
pared with 2.4% [3] at home, which is related to the
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lack of awareness of clinical workers or misdiag-
nosis as metastatic cancer or recurrence. Among
them, double primary cancers were more common,
but the incidence of triple cancers and above de-
creased significantly. The proportion of multiple
primary cancers found by Rosso et al [4] was about
6.3% in the same period, and triple cancers and
above accounted for 2%-12%.

In this study, multiple primary cancers ac-
counted for 1.3% of patients with malignant tu-
mors in the same period. Seventy-seven patients
with multiple primary cancers were retrospectively
analyzed, including 70 cases of double primary
cancers, 6 cases of three primary cancers and 1 case
of four primary cancers. Among 77 cases, 41 were
males and 36 females. (Male:female=1.4:1). The ra-
tio of males to females was similar to that of litera-
ture on duplicate cancer [5]. The age distribution of
patients with first-episode cancer ranges from 27 to
84 years, with a median age of 55 years. People of
this age group should be vigilantly reviewed. This
study shows that malignant tumors of the diges-
tive system are the most common primary cancers,
followed by head and neck, cervix and breast. The
most common organs of multiple primary cancers
are lung, esophagus and ovary [6]. Isochronous
cancers are significantly more than synchronous
cancers. Both primary and multiple cancers occur
mainly in the digestive system tumors, which are
the most common malignant tumors in multiple
primary cancers reported by Salem et al [7], fol-
lowed by head, neck and upper respiratory tract.
The causes are related to similar tissue sources,
chronic exposure to food and air, and cell muta-
tion leading to tumor regionalization, which is the
“regionalized cancer” theory. Close surveillance
should be strengthened for the peripheral canceri-
zation of the first cancer, especially for colorec-
tal cancer, which is closely related to colorectal
polyps. Early detection, early diagnosis and early
treatment should be strived for, and carcinogenic
stimulation should be removed in time to delay
the progress of cancer. In addition, the most com-
mon multiple primary cancers in women are breast
cancer and ovarian cancer, both of which are female
reproductive organs with estrogen effect, have the
same embryonic source and are related to hormone
effect.

The etiology of multiple primary cancers is
still unclear. At present, it is agreed that genetic
susceptibility [8] and environmental factors [9]
are important factors leading to multiple primary
cancers, Other factors include unhealthy lifestyle,
tumor immunity, precancerous lesions, age, en-
docrine and metabolic diseases, radiotherapy and
chemotherapy. Age is an independent risk factor for
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cancer, especially in the elderly. The age at diagno-
sis of primary cancer varies greatly [10]. The reason
may be related to the accumulation of stimulation
of carcinogenic factors with the prolongation of
survival time and the decline of immune surveil-
lance ability. It is necessary to pay attention to
the continuous development of radiotherapy and
chemotherapy as a means of cancer treatment, be-
cause the number of patients with second primary
cancer induced by radiotherapy and chemotherapy
is also increasing, which is closely related to the
use of immunosuppressive agents and glucocor-
ticoids in the course of cancer treatment, and the
interference of DNA synthesis by radiation [11].

In this study, 77 patients with complete data
were used to calculate the overall survival rates
of 3, 5 and 10 years, which were 86.5%, 18.2% and
12.9%, respectively. The median survival time (12
months) of 4 patients with SC was much shorter
than the 108 months of 58 patients with MC, and
the analysis showed that the median survival time
of patients with first and second primary cancers
whose interval between two cancers was more
than 5 years was significantly longer than that of
patients whose interval between two cancers was
less than 5 years, suggesting that the prognosis of
MC is much better than that of SC, and the longer
the interval between two cancers, the better the
prognosis. Relevant literature reports [12] agree
with this view. MC occurs in the follow-up period
of treatment after the first cancer. It is found early,
the stage of the cancer is early, the treatment is
positive, and the prognosis is generally better [13].
In addition, the lung was the most common site of
the second primary cancer in this study. It is neces-
sary to consider the influence of the large number
of lung clinics and patients with respiratory dis-
eases. The median survival time of second primary
non-lung cancer patients was 156 months, which
is significantly longer than that (84 months) of the
second primary lung cancer patients.

As for the treatment of multiple primary can-
cers, surgery is the preferred treatment for patients
with early stage, just like single cancer. The key
to the prognosis of multiple primary cancers is to
differentiate them from the recurrence and metas-
tasis of tumors. Early diagnosis, early detection
and early treatment can significantly improve the
prognosis of patients [14-16]. The majority of re-
searchers believe that the prognosis of multiple
primary cancers is not worse than that of single
malignant tumors, and even the survival time of
multiple primary cancers is significantly longer
than that of single malignant tumors [17]. There
are many reports suggesting long-term survival
of patients with multiple primary cancers [18,19].
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In this study, a female patient with quadruple can-
cer was diagnosed as stage III ovarian cancer at
the age of 48, then she underwent radical surgery
and chemotherapy after operation. Breast cancer,
rectal cancer and esophageal cancer occurred at
the age of 55, 60 and 72, respectively. All tumors
underwent radical surgery and chemotherapy ex-
cept a patient with esophageal radiotherapy. At pre-
sent, the patient is 76 years old, generally in good
condition, and the lesion is stable, which may be
related to patient better awareness and condition
of medical monitoring, early staging of secondary
tumors, small lesions, radical surgery, radiotherapy
and chemotherapy. It is suggested that the prog-
nosis of multiple primary cancers depends largely
on the most malignant tumors and the staging of
the tumors. In addition, primary cancers improve
the immune clearance ability of the body to tumor
cells and also help delay the progress of the tumors
[20].

Conclusions

We believe that the understanding of multi-
ple primary cancers should be strengthened. For
primary cancers, we should strive for surgical re-
section, give priority to the treatment of tumors
with high malignant potential and great impact
on the patient survival, supplemented by chemo-
therapy, radiotherapy, immunotherapy, targeted
therapy and other treatments. Vigilance of multi-

References

1. Marrelli M, Pacifici A, Di Giorgio G et al. Diagnosis and
treatment of a rare case of adenomatoid odontogenic
tumor in a young patient affected by attenuated familial
adenomatosis polyposis (aFAP): case report and 5 year
follow-up. Eur Rev Med Pharmacol Sci 2014;18:265-9.

2. Tabuchi T, ItoY, Ioka A, Miyashiro I, Tsukuma H. Inci-
dence of metachronous second primary cancers in Osa-
ka, Japan: update of analyses using population-based
cancer registry data. Cancer Sci 2012;103:1111-20.

3. Lyu JM, Xiong HC, Wu B, Zhou XQ, Hu J. [Clinical
analysis of 138 multiple primary cancers diagnosed of

digestive system malignant tumor initially]. Zhonghua
Zhong Liu Za Zhi 2018;40:147-50.

4. Rosso S, De Angelis R, Ciccolallo L et al. Multiple tu-
mours in survival estimates. Eur J Cancer 2009;45:1080-
94.

5. Liu Z, Liu C, Guo W, Li S, Bai O. Clinical analysis of
152 cases of multiple primary malignant tumors in
15,398 patients with malignant tumors. PLos One
2015;10:e125754.

6. Hennessy MM, Ivanovski I, Spartalis E, Chrysikos D,

ple primary cancers should be enhanced during the
follow-up period after treatment, and enhance the
ability to distinguish the recurrence and metastasis
of tumors. We should continue to optimize and im-
prove cancer treatment programs, control high-risk
factors such as endocrine and metabolic diseases,
smoking and alcohol abuse, and strengthen the
ability of screening precancerous lesions [21].

Funding support

This work was supported by the National Natu-
ral Science Foundation of China (No. 81503415)
and Medical Scientific Research Foundation of
Guangdong Province of China (B2018064). and
Construction Project for Second Batch Key Disci-
pline (Specialized) of the first affiliated hospital of
Dali University (2017ZD02), National Natural Sci-
ence Foundation of China (81860271), The eighth
batch young and middle-aged academic target
project leaders of Dali University (LDYF201702),
Joint Special Project on Basic Research of Local
Undergraduate Universities in Yunnan Province
(2017FHO001-078), Yunnan health training project
of high level talents (D-2017020), and Reproduc-
tive Medicine Innovation Team of Dali University
(ZKLX2019320).

Conflict of interests

The authors declare no conflict of interests.

Athanasiou A. Diaphragmatic hernia following es-
ophagectomy for esophageal cancer: A systematic re-
view. JBUON 2019;24:1793-1800.

7. Salem A, Abu-Hijlih R, Abdelrahman F et al. Multiple
primary malignancies: analysis of 23 patients with at
least three tumors. J Gastrointest Cancer 2012;43:437-
43,

8. Roukos DH. Genome-wide association studies: how
predictable is a person’s cancer risk? Expert Rev Anti-
cancer Ther 2009;9:389-92.

9. Whitworth J, Hoffman J, Chapman C et al. A clinical and
genetic analysis of multiple primary cancer referrals
to genetics services. Eur ] Hum Genet 2015;23:581-7.

10. Lopez-Oliva CL, Yun JY, Kim HS, Han I. Extremity
soft tissue sarcoma with multiple primary malignan-
cies--Characteristics and outcome. Eur J Surg Oncol
2016;42:567-73.

11. Berrington DGA, Curtis RE, Kry SF et al. Proportion of
second cancers attributable to radiotherapy treatment
in adults: a cohort study in the US SEER cancer regis-
tries. Lancet Oncol 2011;12:353-60.

JBUON 2020; 25(4): 2115



2116

Clinicopathological features of multiple primary cancers

12.

13.

14.

15.

16.

17.

Hosokawa S, Takahashi G, Okamura J et al. Risk and
prognostic factors for multiple primary carcinomas in
patients with head and neck cancer. Jpn J Clin Oncol
2018;48:124-9.

Li F, Zhong WZ, Niu FY et al. Multiple primary
malignancies involving lung cancer. BMC Cancer
2015;15:696.

Lv M, Zhang X, Shen Y et al. Clinical analysis and
prognosis of synchronous and metachronous multi-
ple primary malignant tumors. Medicine (Baltimore)
2017;96:6799.

Chen H, Fu Q, Sun K. Efficacy and prognosis analy-
sis of surgical treatment for bilateral synchronous
multiple primary non-small cell lung cancer. JBUON
2019;24:2245-52.

Xue X, Liu Y, Pan L et al. Diagnosis of multiple pri-
mary lung cancer: a systematic review. J Int Med Res
2013;41:1779-87.

Powell S, Tarchand G, Rector T, Klein M. Synchronous

JBUON 2020; 25(4): 2116

18.

19.

20.

21.

and metachronous malignancies: analysis of the Min-
neapolis Veterans Affairs (VA) tumor registry. Cancer
Causes Control 2013;24:1565-73.

Arakawa K, Hata K, Yamamoto Y et al. Nine primary
malignant neoplasms-involving the esophagus, stom-
ach, colon, rectum, prostate, and external ear canal-
without microsatellite instability: a case report. BMC
Cancer 2018;18:24.

Powell S, Tarchand G, Rector T, Klein M. Synchronous
and metachronous malignancies: analysis of the Min-
neapolis Veterans Affairs (VA) tumor registry. Cancer
Causes Control 2013;24:1565-73.

Kramer K, Wolf S, Mayer B et al. Frequence, spectrum
and prognostic impact of additional malignancies in
patients with gastrointestinal stromal tumors. Neopla-
sia 2015;17:134-40.

Pan Y, Wang J, Liang H. [116 multiple primary cancers
in the digestive system]. Zhonghua Zhong Liu Za Zhi
2002;24:191-3.



