L))

Check for
updat

Original Article

Clinical characteristics and prognostic factors of esophageal
carcinoma associated with multiple primary carcinomas: a report
of 268 cases

Zhining Yang', Dongjie Zhou’, Qingxin Cai', Mei Li', Derui Li', Zhixiong Lin'

'Department of Radiation Oncology, Cancer Hospital, Shantou University Medical College, Shantou 515041, China; *Depatment of Medical
Oncology, First Hospital of Jiaxing, Jiaxing 314000, China

Contributions: (I) Conception and design: Z Yang, D Zhou, Q Cai, Z Lin; (II) Administrative support: Z Yang, M Li, D Li, Z Lin; (III) Provision
of study materials or patients: Z Yang, D Zhou, Q Cai, M Li, Z Lin; (IV) Collection and assembly of data: Z Yang, D Zhou, Q Cai, M Li, D Lj;
(V) Data analysis and interpretation: All authors; (VI) Manuscript writing: All authors; (VII) Final approval of manuscript: All authors.

Correspondence to: Dr. Zhixiong Lin, MD. Department of Radiation Oncology, Cancer Hospital, Shantou University Medical College, Shantou
515041, China. Email: 36407342@qq.com.

Background: To evaluate the clinical characteristics and prognostic factors of esophageal carcinoma (EC)
with multiple primary carcinomas (ECWMPC).

Methods: Clinical and survival data of 268 ECWMPC patients with two different primary carcinomas and
9,101 individual EC patients taken from hospital records dating from January 1996 to December 2012 were
analyzed retrospectively.

Results: There were a total of 11,066 EC patients treated over this period of which 330 patients met the
diagnostic criteria of ECWMPC. Two hundred and sixty-eight patients who had two different primary
carcinomas and survival data were recruited in this analysis. The median age of the first carcinoma
occurrence was 59 (31 to 85) years old, and the median age of the second carcinoma occurrence was
62 (32 to 86) years old, with a male to female ratio of 6:1. The predilection sites were located in the head
and neck, followed by the gastric-esophageal junction. For the subgroup of synchronous ECWMPC
(S-ECWMPC) and metachronous ECWMPC (M-ECWMPC), head and neck remain the popular site of
S-ECWMPC but cardiac became the top of the M-ECWMPC. More breast and colon rectum disease were
found in S-ECWMPC patients. The ECWMPC patients had a significantly lower median survival time
(MST) and 1, 3, and 5 years overall survival (OS) than the single EC patients [12.4 months and 51.8%, 21.9%,
14.7% vs. 17.0 months and 59.4%, 31.3%, and 23.9% (P<0.001)]. There were 115 cases of SSECWMPC and
153 cases of M-ECWMPC. The S-ECWMPC patients (n=115) had a significantly lower MST and 1, 3, and
5 years than the M-ECWMPC patients (n=153) [10.6 months and 45.8%, 17.0%, 8.2% vs. 13.9 months and
56.2%, 25.6%, 19.5% (P=0.001)]. Within the S-ECWMPC group, patients who only received radiotherapy
and/or chemotherapy (RoC) (n=52) had a shorter/poorer survival time (MST and 1, 3, and 5 years OS are
9.8 months, 44.2%, 8.7%, 3.2%) compared to patients who received surgery (n=43) (MST and 1, 3, and
5 years OS are 16.4 months, 64.8%, 33.3%, 18.6%) (P=0.031), but a longer survival time compared to
patients who had no treatment (n=20) (MST and 1, 3, and 5 years OS are 4.1 months, 10.0%, 5.0%, and 0%)
(P=0.002). Within the M-ECWMPC group, patients who had received surgery (n=103) had a longer
survival time than patients who had only received RoC (n=38) (MST 22.5 vs. 10.6 months, P=0.026). Among
the 103 M-ECWMPC patients who had received surgery, 55 of them had an esophagus resection, whose
OS was similar to those 3,633 operated EC patients (MST 31 months vs. 30 months, P=0.905). Within
the M-ECWMPC group, patients with greater than 3 years interval time of diagnosis ITD) had a better
prognosis compared to patients with less than 3 years ITD (MST 24.8 vs. 13.2 months, P=0.021) There is no
statistical difference in the prognosis between M-ECWMPC patients and Single EC patients (P=0.585).
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Conclusions: ECWMPC is not rare among EC patients. There is more cardiac in the M-ECWMPC
patients and more Breast and Colon rectum disease were found in S-ECWMPC patients. Prognosis of
M-ECWMPC patients was better than that of the SSECWMPC patients. M-ECWMPC patients with a
more than 3 years I'TD had a better prognosis. In M-ECWMPC patients, esophageal surgery can acquire

better survival benefits than other treatments. Surgery is highly recommended for ECWMPC patients.
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Introduction

Multiple primary carcinoma (MPC) is defined as two or
more primary carcinomas occurring simultaneously or
successively in various parts of the human body. The first
case of MPC was reported by Billroth in 1889 (1). In the
past few decades, given the extension of human life span, as
well as improvements in disease diagnosis and treatment,
the incidence of MPC is increasing. It is indisputable that
both doctors and patients tend to be more pessimistic and
conservative when discussing MPC primarily attributed to
insufficient research and proper interpretation. Currently,
no standard treatment modality or guidelines has ever been
established for patients with MPCs. Relevant information
regarding the prognosis of MPCs from various treatment
pathways will be useful to guide clinical decision.

Esophageal cancer is 4th common diagnosed cancer
in China in 2015 (2). The Chaoshan area of Guangdong
Province in southern China is one of the esophageal cancer
high-risk area (3). There is limited research in esophageal
cancer with multiple primary carcinomas (ECWMPC).
Hence, the aim of this study is to retrospectively analyze the
clinical characteristics and prognostic factors of ECWMPC
patients who underwent surgery treatment pathways, in
order to provide a treatment reference.

Methods
Patient selection

This study is approved by the Ethic Board of Shantou
University Medical College Cancer Hospital, the Approval
ID is 201736. There were 11,066 esophageal carcinoma
(EC) patients hospitalized in the Shantou University
Medical College Cancer Hospital from 1st January 1996
to 31st December 2012. In this cohort, 330 patients met
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the diagnostic criteria of ECWMPC. Forty-three of
these patients had no complete survival data or follow
up information. Among the remaining 287 ECWMPC
patients with survival data, 18 patients had three different
primary carcinomas, and 1 patient had four. To simplify the
analysis, these 19 patients were excluded. The remaining
268 ECWMPC patients who only had two primary cancers
were recruited in this study. Additionally, 9,101 single EC
patients with complete survival data were analyzed for
comparison purposes. All patients received a routine clinical
examination and investigations including an endoscope and
biopsy, upper gastrointestinal barium X-ray examinations,
chest and abdominal enhanced-computed tomography (CT)
scans, and blood tests.

Synchronous and metachronous ECWMPC

The diagnosis of MPC was based on the criteria described
by Warren and Gates: the tumors must be clearly malignant
on histological examination; they must be separated by
normal mucosa, and the possibility that the second tumor
represents a metastasis must be excluded. MPCs were
divided into two categories based on the criteria described
by Moertel (4): synchronous for two or more carcinomas
diagnosed at the same time or within 6 months, and
metachronous for second carcinomas diagnosed more
than 6 months from the first carcinoma. In this study,
each patient had at least one EC and is stratified as either
synchronous ECWMPC (S-ECWMPC) or metachronous
ECWMPC M-ECWMPCQC).

Treatments

In this study, surgery indicated radical resection of the
primary tumor, other than operations with a palliative
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purpose. Operable esophageal cases were referred to
have surgery unless patients or their relatives refused
surgical treatment. Thoracic esophagectomy through a
right or left thoracotomy with radical node dissection was
the standard surgical treatment performed for patients
undergoing surgery. Lymphadenectomy involved dissection
of lymph node in mediastinum, abdomen and neck regions.
Esophagectomy and lymphadenectomy were followed by
esophageal reconstruction, mostly using a gastric tube. The
surgical resection margins for other primary tumors other
than oesophageal carcinoma was based on the most recent
NCCN guidelines at the time of treatment.

Only more than 80% of the prescribed dose delivered
to the tumor would be accounted as patients received
radiotherapy. Chemotherapy refers to at least one cycle
of platinum-based chemotherapy. For esophagus cancer
radiotherapy, a total dose of 50-66 Gy was delivered
using cobalt 60 or linear accelerator in 25-33 fractions.
The gross tumor volume (GTV) of the esophageal tumor
was contoured according to the results of the barium
esophagography, esophagoscopy, or CT scans. The clinical
target volume (CTV) included the primary tumor with
a 3 cm craniocaudal margin, and the metastatic lymph
nodes with a 1 cm margin. Planning target volume (PTV)
was defined as CTV plus with a 5 to 10 mm margins for
uncertainty. Elective mediastinal lymph nodes received
irradiation in most cases. Cervical lymph nodes or
supraclavicular lymph nodes would be irradiated for an
upper thoracic primary tumor, and celiac lymph nodes
would be irradiated for a lower thoracic primary tumor.
Three-dimensional CT or X-ray simulation was performed,
allowing for two-dimensional anterior-posterior opposed
fields and bilateral oblique boosts. After 2008, intensity
modulated radiation therapy (IMRT) were increasingly
conducted, especially for the upper esophagus. The
radiotherapy and chemotherapy for other primary tumors
were conducted following the NCCN guidelines.

S-ECWMPC patients who had not received any
chemotherapy, radiotherapy or surgery, and M-ECWMPC
patients who had no treatment to their second carcinomas
were categorized as the “No Treatment” group.

Survival time and follow-up

Survival data were obtained from outpatient review, phone
calls, and letters records of patient follow-up records were
obtained until 31st May 2017. The survival time of single
EC patients was calculated from their cancer diagnosis
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to death or last visit, whereas the survival time of the
ECWMPC patients was calculated from the diagnosis of
their second carcinoma.

Statistical analysis

The survival time was calculated from the date of treatment
initiation to patient death from any cause or to the last
date of survival confirmation. Survival data was updated
on 31st May 2017 with a minimum follow-up period
of 34 months. Survival curves were estimated using the
Kaplan-Meier method and then compared with the log-
rank test. Univariable and multivariable Cox proportional
hazard models were used to establish the effect of different
carcinoma types in particular subgroups. Statistical analysis
was performed using the SPSS 19.0 software (SPSS Inc.,
Chicago, IL, USA). Differences were considered to be
significant for P<0.05.

Results
Patient characteristics

For the 9,101 single EC patients, the medium age was
59 [26-92] years, with 6,876 males and 2,225 females, the
gender ratio is 3.1:1.

There were 230 males and 38 females among the MPCs
with a gender ratio of 6:1. The median ages of first and
second carcinoma occurrence were 59 (31 to 85) and
62 (32 to 86) years old, respectively. A univariate analysis
of ECWMPC patients indicated that sex, age, smoking
history, and family history were not statistically correlated
to survival time, with the exception of drinking history
(P=0.041) (Tuble 1).

There was a total of 536 lesions in the ECWMPC
patients, among which 287 were esophageal lesions. The
locations of esophageal lesions in the cervical, upper,
middle and lower thoracic esophagus were 16, 56, 163, and
43 respectively, while another 9 remained unclear.
Pathological subtypes were mostly squamous cell
carcinoma, with the exception of 3 adenocarcinomas,
2 adenosquamous carcinomas, 1 small-cell carcinoma, and
1 sarcoma. The most common site of carcinoma alongside
esophageal cancer was head and neck, followed by the
gastric-esophageal junction. Digestive system cancer
accounted for 62.3% (167/268). For the subgroup of
S-ECWMPC and M-ECWMPC, head and neck remain
the popular site of S-ECWMPC but cardia became the top
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Table 1 Characteristics and univariate survival analysis of 268 ECWMPC patients
ltems Category Patients MST (months) Survival rate (%) P value
number 1-year 3-year 5-year

Gender Male 230 11.9 50.0 19.1 12.7 0.135
Female 38 16.4 62.8 36.3 26.4

Age <60 123 124 51.2 221 21.2 0.245
>60 145 12.5 52.2 21.7 8.9

Smoking history  Yes 187 12.4 50.6 21.2 12.5 0.524
No 69 12.7 55.1 25.0 19.6
Unknown 12 - - - -

Drinking history Yes 68 10.5 45.6 11.0 11.0 0.041
No 185 13.8 55.0 26.8 16.6
Unknown 15 - - - -

Family history Yes 34 16.8 64.7 194 15.5 0.479
No 224 11.9 49.9 22.4 14.2
Unknown 10 - - - -

Types Synchronous 115 10.6 45.8 17.0 8.2 0.001
Metachronous 153 13.9 56.2 25.6 19.5

Treatments Yes 236 13.9 57.5 245 16.8 0.000
No 32 3.8 9.4 3.1 0

Total - 268 12.4 51.8 21.9 14.7 -

Age, the age of second carcinoma; MST, median survival time.

of the M-ECWMPC. More breast and colon rectum disease
were found in S-ECWMPC patients (Table 2).

Treatment detail

In the cohort of 9,101 EC patients with complete survival
data, 3,363 patients received operation, 4,625 of them
received radiotherapy and/or chemotherapy (RoC), and 843
patients did not receive any treatment.

Among the 115 S-ECWMPC patients, 43 received
operations, of which 36 were operated for EC, and 7 for
other carcinomas. Fifty-two patients received RoC and
20 patients had no surgical or RoC treatment.

Among the 153 M-ECWMPC cases, 103 patients had
surgery, of which 55 were operated for EC, and 48 for
other carcinomas. Thirty-eight patients received RoC, and
12 patients had no surgical or RoC treatment for their
second carcinomas.
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Survival time of EC, total ECWMPC, S-ECWMPC, and
M-ECWMPC

The 268 MPC patients had a median survival time (MST)
of 12.4 months and a 1, 3 and 5 years overall survival
time (OS) were 51.8%, 21.9% and 14.7% respectively. By
contrast, the 9,101 single EC patients had a significantly
higher OS with an MST of 17.0 months and 1, 3 and
5 years OS of 59.4%, 31.3%, 23.9%, respectively (P<0.001)
(Figure I).

The MST and the OS for 115 S-ECWMPC patients
with a 1, 3, and 5 years survival time were 10.6 months and
45.8%, 17.0%, 8.2%, respectively. By contrast, the MST and
the OS for 153 M-ECWMPC patients were 13.9 months
and 56.2%, 25.6%, 19.5%, respectively. This showed
significant difference with P=0.001 (Figure I). Therefore,
it was shown that patients who had received treatment had
better survival than those who did not receive treatment.

Transl Cancer Res 2018;7(4):996-1005
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Table 2 The different carcinoma types in 268 ECWMPC patients

Yang et al. Clinical characteristics and prognostic factors of ECWMPC

Subgroup (%)

Carcinoma site Patients number (%) MST (months)
M-ECWMPC S-ECWMPC

Head and neck 83 (31.0) 10.1 49 (32.0) 34 (29.6)
Lung 22 (8.2) 14.6 12 (7.9) 10 (8.7)
Esophagus 19(7.1) 13.9 11 (7.2) 8 (7.0)
Cardia 68 (25.4) 11.8 26 (17.0) 42 (36.5)
Stomach 21(7.8) 11.1 9(5.9) 12 (10.4)
Breast 9 (3.4) 26.2 8(5.2) 1(0.9)
Colon and rectum 19(7.1) 27.7 17 (11.1) 2(1.7)
Liver 8 (3.0) 5.6 4 (2.6) 4 (3.5)
Others 19 (7.1) 13.9 17 (11.1) 2(1.7)
Total 268 (100.0) 12.4 153 (100.0) 115 (100.0)

Others, including bladder carcinoma 4 cases, ovarian cancer 1 case, prostatic carcinoma 1 case, skin carcinoma 3 cases, lymphadenoma
3 cases, perineal sarcoma 1 case, leiomyosarcoma of the stomach 1 case, endometrial carcinoma 2 cases, cervical carcinoma 1 case,
carcinoma of vagina 1 case, and pancreas head carcinoma 1 case. Among 83 head and neck lesions, 43 were in digestive system (digestive
system in this study including oral cavity, pharynx, esophagus, cardia, stomach, small intestine, colon and rectum). MST, median survival
time. S-ECWMPC, synchronous esophageal cancer with multiple primary carcinoma; M-ECWMPC, metachronous esophageal cancer

with multiple primary carcinoma.
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Figure 1 Survival curves of single EC, total ECWMPC,
S-ECWMPC and M-ECWMPC patients. Single EC, single
esophageal cancer; ECWMPC, esophageal cancer with multiple
primary carcinoma; S-ECWMPC synchronous ECWMPC;
M-ECWMPC, metachronous ECWMPC.

Survival comparison in S-ECWMPC with different
treatments

In 115 cases of S-ECWMPC, 43 patients received surgery
(at least one primary carcinoma resected), and had a better

survival compared to those 52 patients who only received
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Figure 2 Survival curves comparison on S-ECWMPC with
different treatment. EC-Sur, single esophageal cancer (EC)
received surgery; EC-RT/C, single EC received no surgical
resection but had radiotherapy and/or chemotherapy (RoC); S-Sur,
S-ECWMPC received at least one surgical resection; S-RT/C,
S-ECWMPC received no surgical resection but had RoC; S-NT,
S-ECWMPC had no treatment; ECWMPC, esophageal cancer

with multiple primary carcinoma.

RoC (P=0.031) (Figure 2). These 52 patients who had
received RoC had a better survival than the remaining 20
patients who received no treatment (P=0.002) (Figure 2).
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Figure 3 Survival curves comparison of 3,633 operated esophageal
cancer (EC) patients and 153 M-ECWMPC patients. EC-Sur,
single EC received surgery; M-Sur, metachronous esophageal
cancer with multiple primary carcinoma (M-ECWMPC) received
at least one surgical resection; M-RT/C, M-ECWMPC received
no surgical resection but had radiotherapy and/or chemotherapy;
M-NT, M-ECWMPC had no treatment.
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Figure 4 The survival curves comparison of different surgical
location of 103 operated M-ECWMPC patients. EC-Sur, single
EC received surgery; M-Sur-Eso, M-ECWMPC received
esophageal surgery; M-RT/C, M-ECWMPC received no surgical
resection but had radiotherapy and/or chemotherapy; M-Sur-NE,
M-ECWMPC received surgery but not for the esophageal cancer.

These remaining patients had an MST and an OS at 1, 3,
and 5 years was of 4.1 months, 10.0%, 5.0%, and 0%,
respectively.

Compared to the 3,633 EC patients who had surgery,
those 43 patients who were operated on had a worse

survival (P=0.003) (Figure 2), with an MST and OS at 1, 3,
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and 5 years of 16.4 months, 64.8%, 33.3%, and 18.6%
respectively. This is similar to the survival time of the 4,625
EC patients who had received RoC (P=0.253) (Figure 2).
Finally, the 52 S-ECWMPC patients who had received
RoC had the worst survival time, with an MST and an OS
at 1, 3, and 5 years of 9.8 months, 44.2%, 8.7%, and 3.2%
respectively.

Survival comparison in M-ECWMPC with different
treatment and ITD

In the 153 cases of M-ECWMPC, the 103 patients who had
received surgery (at least one primary carcinoma resected)
had a better survival time, with an MST and OS at 1, 3,
and 5 years of 22.5 months, 66.0%, 31.8%, and 25.4%,
respectively, than the 38 patients who only received RoC,
with an MST and OS at 1, 3, and 5 years of 10.6 months,
44.7%, 16.9%, and 8.5% respectively (P=0.026) (Figure 3).
However, this was significantly worse than those 3,633
operated EC patients whose MST and OS survival time at
1, 3, and 5 years was 31 months, 76.1%, 47.1%, and 37.0%,
respectively (P=0.004) (Figure 3). Finally, the 38 patients
who had received RoC had better survival time than the
12 patients who had no treatment (P<0.001) (Figure 3).

Among the 103 M-ECWMPC patients who had
received surgery, 55 of them had an esophagus resection,
with an MST and OS at 1, 3, and 5 years of 30 months,
80.0%, 42.3%, and 37.7%, respectively. This was a similar
survival time to those 3,633 operated EC patients (P=0.905)
(Figure 4). Finally, the remaining 48 patients who had non-
esophageal surgery had an MST and OS at 1, 3, and 5 years
of 11.7 months, 50.0%, 19.7%, and 10.6%), respectively.
This was a similar survival time to those 38 patients who
had only received RoC (P=0.983) (Figure 4).

The median I'TD of the 153 M-ECWMPC patients
in this study was 2.9 (0.5-20.6) years. Using a cut-off of
3 years, 141 treated patients were stratified as group
A (71 cases) for those within a 3-year I'TD, and group
B (70 cases) for an I'TD of more than 3 years. Survival
analysis showed a significant difference between the
2 groups, with group B having a better prognosis (P=0.021)
(Figure 5). Group B MST and OS survival time at 1, 3,
and 5 years was 24.8 months, 67.1%, 36.4%, and 29.4%,
respectively. This was similar survival time to the 8,258
treated single EC patients (P=0.584) (Figure 5) that had
an MST and OS survival time at 1, 3, and 5 years of
18.0 months, 62.0%, 33.2%, and 25.4%, respectively.
Interestingly, there was no statistical difference (P=0.585)

Transl Cancer Res 2018;7(4):996-1005
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Figure 5 Survival curves comparison on treated EC, S-ECWMPC
and M-ECWMPC patients. EC-treated, treated single esophageal
cancer; group-A, less than 3 years interval time of diagnosis (ITD)
M-ECWMPC; group-B, more than 3 years ITD M-ECWMPC;
S-treated, treated S-ECWMPC.

between the survival curves of group A, with an MST and
OS at 1, 3, and 5 years of 13.2 months, 53.5%, 18.9%,
and 12.0%, respectively, and the 95 treated S-ECWMPC
patients, with an MST and OS at 1, 3, and 5 years of
12.7 months, 53.4%, 19.5%, and 10.1%, respectively (Figure 5).

Discussion

The average ages of single EC patients and MPCs patients
in this study are 59, which fit in with the demographic of
Chinese patients with esophageal cancers (5). There is also a
higher proportion of male patients with MPCs compared to
patients with single esophagus carcinomas as illustrated by
the higher gender ratio of 6:1 vs. 3.1:1. A higher prevalence
of male smokers and alcoholics in China can result in not
an increased risk to developing oesophageal cancers (6) but
also an increased risk to develop a second tumor. This study
showed that only alcohol drinking history is a significant
prognostic factor among all the life styles habits (P=0.041),
it is known that alcohol drinking was associated with overall
mortality, especially among smokers and esophageal cancer
patients (6,7).

Among the 268 MPC patients, only 7 of them have
a non-squamous cell carcinoma in the esophagus. It is
reported that around 90% of Chinese will have esophageal
squamous cell carcinoma (8). Thought the ratio of the
esophageal squamous cell is higher but it is not conclusive
to assume it is related to a higher tends to develop secondly
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tumor in a background that squamous cell is way more
common than others.

Preexisting knowledge in relation to cancer development
struggles to explain the occurrence of synchronous and
metachronous carcinomas in both the head and neck
region and in the esophagus (9). While recent research
shows that the overexpression of p53 may be a biological
marker in mediating MPCs (10,11), the real pathogenesis
of MPC:s is still under investigation. Multiple risk factors,
including race, living environment, lifestyle (for example,
alcohol, smoking, and pickles), genetic susceptibility, and
the immune status are believed to play a significant role
in the development of the disease. In this study, show the
most common site alongside esophageal cancer was head
and neck, the reason could be quite a high rate of smoking
history (69.8% 187/268), and Guangdong Province also
have a high incidence of nasopharyngeal carcinoma, that
could be another reason. Furthermore, head and neck
cancers have a better survival, might cause the patients have
the chance to develop the second malignancy. Interestingly,
in the subgroup analyze, M-ECWMPC group have more
gastric-esophageal junction (36.5% wvs. 17.0%) and stomach
(10.4% wvs. 5.9%) second malignance then the S-ECWMPC
group. Head and neck remains almost the same (29.6 vs.
32.0%), but less breast (0.9% vs. 5.2%) and colon-rectum
(1.7% wvs. 11.1%) in M-ECWMPC. The reason could be
more likely the secondly malignance share the same risk
factors which cause the esophagus in the M-ECWMPC
patients. Also the previous treatment, especially
radiotherapy may be a significant factor too (12) , the upper
digestive system might got radiated during the previous
treatment. Breast and colon-rectum malignance have
relatively independence cause, it is more likely accidental
discoveries rather than exposed to the same risk factor.

Between 1975 and 2001, a large study with about nine
million cancer patients in the USA was statistically analyzed,
revealing a 7.9% (13) incidence rate of MPC. The incidence
rate of ECWMPCs among ECs in other reports is between
9.5-24.1% (14,15), compared to 3.0% found in this study.
A probable reason for this may be a misdiagnosis. In the
follow-up setting, patients found to have a second tumor
could be easily regarded as a treatment failure or metastasis.
Many patients and their family may also lose confidence or
decline to receive additional medical care if another cancer
appears, especially in cases involving short time intervals
between the occurrences of two cancers.

MPCs were usually accompanied with a poor prognosis (16),
which was also true in this study. For example, the MST of
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268 patients was 12.4 months, compared to 16.1 months
of single EC patients, with P<0.001. As the gender ratio
was 6 to 1, males were prone to MPCs. A possible reason
for this might be because males had more likely to smoke,
drink alcohol and be associated with other risks. This study
also found median ages of the first and second carcinomas
as 59 and 62, which is consistent with other reports stating
MPCs is more prevalent in elderly patients (17,18). EC
accompanied with hepatocellular carcinoma was also
found to have a worse prognosis, with an MST of only
5.6 months, whereas EC alongside breast or colorectal
cancer had a better prognosis, with an MST of 26.2 and
27.7 months, respectively. However, survival analysis did
not show significant differences among ECs alongside other
cancers (P=0.368) (Table 2)

Given the particularity of MPCs, there was no
calculation of a unified standard survival time. Obviously,
MPC:s could only occur in patients who had been diagnosed
with a carcinoma already and had survived until a second
cancer developed. The longer the survival, the higher
incidences of MPCs the cancer patients would have. The 1-,
3-, and 5-year survival time of MPCs was usually very close
to those single carcinomas if survival time was calculated
from the first carcinoma and this seems inconsistent with
the facts. Therefore, the survival time of MPCs in this study
was calculated from the last carcinoma and was defined as
‘multiple primary carcinoma OS’.

The MST of M-ECWMPC and S-ECWMPC were 13.9
and 10.6 months, respectively, with P=0.001. This result is
supported by other reports in which metachronous multiple
cancers had a better prognosis (19). It is not difficult to
understand that synchronous multiple cancer patients
suffered from two or more carcinomas in a short period
of time, which may have produced larger volume tumors
because a synergistic effect may exist in these cancers. The
consequences of this condition would weaken the patients
and increase the difficulties and effects of treatments. For
example, the surgical resection rate (at least one lesion
removed) in S-ECWMPC patients in this study was only
35.7%, which is significantly lower when compared to the
rate of 70.8% in M-ECWMPC patients.

In 115 cases of S-ECWMPC, the 43 patients who had
received surgery (at least one primary carcinoma surgery
resection) had a better survival compared to those 52
patients who only received RoC (P=0.006). However, both
of these groups had poorer survival than the single EC
patients who were operated on. It is not hard to understand

that S-ECWMPC patients might have had a poorer general
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condition because more than one type of carcinoma may
have developed at the same time. Therefore, analyzing
patient survival times become more complicated and more
damage may be caused to the patient. However, the patients
who had surgery still show a better survival time; thus,
given these results, surgery may be a highly recommended
treatment.

In the 153 cases of M-ECWMPC, the 103 patients
who had received at least one primary carcinoma surgery
resection survived longer than the 38 patients who only
received RoC, though this is shorter than for the 3,633 EC
patients who were operated upon. To further investigate
the effect of surgery, the 103 patients were divided into
two groups based on whether they had received esophageal
surgery. The 55 patients who had received esophageal
surgery had a similar survival time as those 3,633 EC
patients who were operated on (P=0.905). In addition, the
remaining 48 patients who had received non-esophageal
surgery had a similar survival time as those 38 patients who
only received RoC. There are quite a few reasons that may
explain this result. Firstly, compared to the second primary
carcinoma, which is mostly a head and neck carcinoma, ECs
have a poorer prognosis. This might mean that survival
times are directly dependent on a treatment strategy of
the esophageal. Secondly, operable patients always have an
earlier stage of cancer and thus are in better general health.
Thirdly, patient treatments can date back to 1996, when
radiotherapy was the main treatment for the inoperable
esophageal patients and concurrent chemoradiotherapy
was rarely applied. JCOG 9906 research reported that
stage II-III esophageal squamous cell carcinoma treated
by concurrent chemoradiotherapy were found to have
3- and 5-year survival rates at 44.7% and 36.8% (20),
respectively. Therefore, this study proves that concurrent
chemoradiotherapy might have the same survival as surgery
in esophageal patients. However, further research is needed
in order to evaluate the extent to which these new treatment
techniques can benefit inoperable patients.

In relation to the M-ECWMPC setting, those treated
patients with a more than 3 years I'TD had a much better
survival than those with an I'TD of less than 3 years
(P=0.021). Interestingly, this was similar to that of the
treated single EC patients (P=0.584), whereas treated
M-ECWMPC patients with a less than 3 years I'TD had
a poorer survival time, which was similar to S-SECWMPC
patients (P=0.585).

A plausible reason for this might be a long I'TD allows
patients to recover more effectively, thus, these patients
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might be able to tolerate later aggressive treatment.
From this point of view, more active modalities should be
considered for M-ECWMPC patients with a longer I'TD,
which may turn out to produce better results. It was not
hard to decide that treatment strategies were different for
the two categories. For M-ECWMPC patients with a more
than 3 years I'TD, the focus was on a treatment strategy for
their last carcinoma. More specifically, the patient tolerance
for retreatment as the comprehensive treatment of the first
carcinoma often lead to the decline of immune function.
However, for M-ECWMPC patients with a less than 3 years
ITD, the first carcinoma affected OS and the side effects of
the first treatments could not be ignored; thus, treatment
options became more individualized and complex. Given
that the occurrence of the second carcinoma could not be
predicted, follow-up and regular re-examination should not
be excluded for cancer patients after treatments.

In this study, patients who had received at least one
type of treatment for their last cancer had a better survival
(P<0.001, Table 1) in comparison to the 32 patients who
either refused treatment at the very beginning in the
S-ECWMPC setting, or did not received treatment for
the last diagnosed cancer in the M-ECWMPC group.
Therefore, this result strongly demonstrated that treatments
would benefit patient survival time.

In other reports, the incidence rate of ECWMPCs
among ECs was 9.5-24.1%, and a routine re-examination
is necessary for those treated EC patients. It not only can
evaluate the treatment outcome of the original tumor, but
also can discover the secondary tumor as early as possible.
In other words, early detection means more chance
a patient can have surgery, which can lead to a better
survival time. National Comprehensive Cancer Network
(NCCN) guidelines recommend performing the following
examinations in the initial workup of esophageal cancer:
upper gastrointestinal endoscopy and biopsy, chest and
abdominal CT, PET evaluation, EUS, and bronchoscopy
(21,22) (if the tumor is at or above the carina).

There were some limitations of this study: firstly, clinical
and survival data were collected from Ist January 1996
to 31st December 2012, the change of medical treatment
and techniques, and increasing economic and social
development in these 17 years might have affected this
data. Secondly, the survival curves of surgery for the RoC
group may have been influenced by tumor stage or other
molecular target therapy, and thus could not be estimated
in this study. Finally, as this is a retrospective study, the
surgery treatment recommendations need to be confirmed
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by further prospective randomized clinical trials.

Conclusions

ECWMPC is not rare among ECs. The predilection sites
were found to be in the head and neck, followed by the
gastric-esophageal junction. Alcohol drinking history is
associated with overall mortality. There is more gastric-
esophageal junction and stomach second malignancy in
M-ECWMPC group, head and neck remain almost the
same but breast and colon-rectum are less compare to the
S-ECWMPC. Treatments have been shown to strongly
benefit survival times. In addition, the prognosis of
M-ECWMPC patients was found to be better than that
of S-ECWMPC patients. M-ECWMPC patients with a
greater than 3 years I'TD had a better prognosis than those
patients with a less than 3 years ITD. Moreover, patients
who had surgery have been shown to have a better survival
time than those patients who had RoC for S-ECWMPC
and M-ECWMPC. In M-ECWMPC patients, esophageal
surgery has been shown to acquire a better survival benefit
than other treatments. Therefore, given these results, this
study highly recommends esophageal surgery as a method
for treating ECWMPC.
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