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The incidence of multiple primary carcinomas (MPCs), which are defined as two or more
malignancies detected in an individual person, is gradually increasing around the
world. According to the timing of diagnosis for each constituent tumor, MPCs are
classified into 2 categories: synchronous MPCs if constituent tumors emerge
simultaneously or within 6 months or metachronous MPCs otherwise. In this report, we
describe our recent observation and treatment of a female patient with synchronous
primary esophagogastric junction adenocarcinoma, duodenal adenocarcinoma and
pancreatic ductal adenocarcinoma (PDAC). To the best of our knowledge, this
combination has not yet been reported in the literature. A crucial aspect is the decision
regarding which tumor to treat initially and how to schedule further treatments according
to individual tumor hazards. Our multidisciplinary team devised an individualized treatment
regimen for this patient. The patient ultimately achieved an overall survival time of 18
months, which was much longer than the median survival time (6~11 months) of patients
with locally advanced pancreatic cancer. Moreover, treating this rare combination raised a
series of diagnostic, etiological and therapeutic questions, motivating us to carry out a
critical review of the literature. In summary, an individualized treatment strategy with input
from a dedicated multidisciplinary team and consideration of all options at different points
along the disease trajectory is essential to optimize outcomes for patients with MPC.

Keywords: pancreas, multiple primary tumors, comprehensive treatment, literature review, prognostic analysis
INTRODUCTION

MPC, first reported by Billroth in 1879, refers to the simultaneous or subsequent occurrence of two or
more cancers unrelated to each other in one patient, which may occur in different parts of the same
organ or the same system or in different organs or systems (1). In recent research, MPC was defined by
Moertel as two or more malignant tumors occurring within 6 months (2). The burden of MPCs is rising
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as the aging population has increased over the last decades (2).
Several studies have retrospectively investigated the incidence of
MPCs. For example, the study of Alexia et al. showed that the
incidence of MPCs in a cancer population varies between 2.4% and
8% within 20 years of follow-up (3). Moreover, another study from
data of European cancer registries reported an overall incidence of
multiple primary cancers of 6.3% (range, 0.4–12.9%) (4).

With the advancement of medical technology and
improvements in comprehensive clinical diagnosis and treatment,
previously difficult-to-find tumor lesions can now be detected easily,
thereby increasing the chance of detecting multiple primary cancers.
Nevertheless, owing to its low prevalence, many clinicians are not
sufficiently aware of this disease and lack therapeutic experience. To
date, the pathogenesis of this rare disease remains to be elucidated.
MPC is clinically often confused with the recurrence ormetastasis of
malignant tumors which might greatly change the formula of
patients. In view of above situation, we decided to report our
recent observation and treatment of a female patient with
synchronous primary esophagogastric junction adenocarcinoma,
duodenal adenocarcinoma and PDAC. To the best of our
knowledge, this combination has not yet been reported in
the literature.
CASE REPORT

On January 23, 2019, a 77-year-old female patient was admitted to
the Cancer Hospital, Chinese Academy ofMedical Sciences, because
of mild abdominal pain and intermittent fever (with a maximum
temperature of 39°C) for more than 3 months, and a duodenal mass
was detected 2 weeks prior. Moreover, she presented with transient
jaundice and skin itching that lasted for approximately 5 days. She
did not complain of any other discomfort and did not report any
relevant family history, and she had not been treated at a nearby
clinic or hospital. Because of the noninvasive, radiation-free, and
Frontiers in Oncology | www.frontiersin.org 2
convenient characteristics of abdominal ultrasound, the patient had
a habit of regular medical examination with abdominal ultrasound
every year. The patient’s duodenal mass was diagnosed by
ultrasound during her annual physical examination two weeks
prior, then she came to our hospital for further tests and treatment.

Gastroscopy revealed superficial ulceration at the esophagogastric
junctionwith irregular protrusion and a polypoidal protuberantmass
in the duodenal papilla protruding into the lumen (Figure 1).
Pancreatic magnetic resonance cholangiopancreatography (MRCP)
reported soft tissue nodules at the end of the common bile duct
approximately 2.6x1.7 cm in size that were prone tomalignancy, with
low biliary tract obstruction (Figure 2A). Another pancreatic somatic
nodule was found in the body of the pancreas that was approximately
2.0x2.3 cm in size and poorly defined, so the possibility ofmalignancy
could not be excluded (Figure 2B). The pathological results of
endoscopic biopsy revealed adenocarcinoma in both lesions of the
esophagogastric junction and duodenal papilla (Figure 3A).
Hematologic examination revealed the following: ALT(88 U/L),
ALP(280 u/L), DBIL(5.7 µmol/L), CA199(551 U/ml), and CA242
(107.190 U/ml).

The patient was 159 cm tall and weighed 70.0 kg, and her
body mass index (BMI) was 27.7. She had a past history of
hypertension, type-2 diabetes mellitus, and osteoarthritis. More
than 20 years ago, she underwent thyroid surgery, and the
pathology was benign. After the operation, the patient was
treated with oral thyroid hormone drugs.
DIAGNOSTIC INVESTIGATION AND
TREATMENT

Although the definition and criteria for the diagnosis of MPC have
changed many times over the years, it is typically based on the
FIGURE 1 | Gastroscopy results. (A) Superficial ulceration at the esophagogastric junction with irregular protrusion. (Arrow: the location of the tumor) (B) A polypoidal
protuberant mass in the duodenal papilla protruding into the lumen. (Arrow: the location of the tumor).
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criteria described by Warren and Gates (5): (a) each tumor must
have a clear pathological diagnosis; (b) each tumor must have an
independent initial site of disease; and (c) the lesions must be
nonmetastatic tumors. We initially determined that this case
Frontiers in Oncology | www.frontiersin.org 3
fulfilled the diagnostic criteria for MPC by the above medical
examinations, and then the case was discussed by a
multidisciplinary team before treatment was initiated. Since the
patient’s family refused pancreatoduodenectomy due to the high
FIGURE 3 | Pathological results. (A) Duodenal adenocarcinoma. (B) Moderately differentiated adenocarcinoma (Lauren classification: intestinal type) at the
esophagogastric junction. (C) Pancreatic adenocarcinoma at the pancreatic body. Hematoxylin–eosin (H&E) staining of biopsy samples (40×) magnification.
FIGURE 2 | MRCP results. (A) A soft tissue nodule at the end of the common bile duct with low biliary tract obstruction. (Arrow: the location of the tumor). (B) A poorly
defined somatic nodule at the body of the pancreas. (Arrow: the location of the tumor).
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risk associated with the operation, our multidisciplinary team
recommended that the tumors of the gastroesophageal junction
be treated by endoscopic submucosal dissection because of the
relatively early disease stage. For the pancreatic lesions and
duodenal mass, the team recommended abdominal section
exploration combined with intraoperative puncture biopsy of the
pancreatic tumor, intraoperative radiotherapy, and gallbladder
jejunostomy and gastrojejunostomy due to the high risk of radical
surgery and to respect the wishes of the patient and her family.

The patient underwent two operations in our hospital. The first
operation was endoscopic submucosal dissection (ESD) performed
under general anesthesia on February 19, 2019. The final pathological
result showed moderately differentiated adenocarcinoma (Lauren
classification: intestinal type) (Figure 3B). It had invaded the
submucosa at a depth of 1550 microns (1650 microns) and was
staged as pT1b. Immunohistochemical results showed the following:
AFP (-), CD10 (intramucosal +, submucosal region +, glandular
surface +, partial intramucosal -), cdx-2 (2+), c-met (2+), EGFR(2+),
GPC3(-), HER2(2+), MLH1(+), MSH2(+), MSH6(+), MUC2
(surface 1+, deep -), MUC5AC(1+), MUC6(1+), P53(90%+,
missense mutated expression), SALL4(-), CD31, D2-40 (vascular
staining), and Desmin (muscularis mucosa staining). Special staining
results were observed for elastic fiber staining (showing veins).
Gene detection did not show mutations in KRAS gene exons 2, 3
and 4, NRAS gene exons 2, 3 and 4, PIK3CA gene exons 9 and 20,
or BRAF gene exons 11 and 15. On March 4, 2019, abdominal
exploration was performed under general anesthesia. Intraoperative
exploration revealed an unresectable tumor (the tumor was closely
adhered to the mesenteric vasculature, and their separation was
not possible) approximately 3x4 cm in size in the pancreatic body.
The intraoperative pancreatic biopsy result was suggestive
of adenocarcinoma (Figure 3C). Therefore, intraoperative
radiotherapy with a dosage of 1500 cGy was delivered
to the pancreatic mass. Gallbladder jejunostomy and
gastrojejunostomy were also performed to relieve the obstruction
of the biliary and gastrointestinal tracts. The final results of biopsy
immunohistochemistry showed the following: braf-v600e (-), c-met
(2+), HER2(1+), MLH1(+), MSH2(+), MSH6(+), PMS2(+), AE1/
AE3(3+), CK18(3+), ChrA(-), Syno(-), and Ki-67 (30%+). In
combination with the immunohistochemistry results, it
was suggested that there was little infiltration of poorly
differentiated adenocarcinoma into the fibrous adipose tissue with
mucous secretion.
Frontiers in Oncology | www.frontiersin.org 4
The patient recovered well, and she was discharged on the
14th postoperative day after the second operation. The first
month after surgery, the patient had resumed her preoperative
diet, her abdominal pain significantly improved, and no fever
was reported. From June 10 to October 21, 2019, the patient
underwent six cycles of chemotherapy (Abraxane combined
with S-1) at the internal medicine department of our hospital. S-
1, also known as Tegafur, Gimeracil and Oteracil Porassium
Capsules, is a fluorouracil derivative oral anticancer agent that
includes tegafur and the following two classes of modulators:
gimeracil and oteracil. This medicine is mainly used for the
treatment of unresectable locally advanced or metastatic gastric
cancer and pancreatic cancer, etc. (6). After six courses of
chemotherapy, her tumor markers were still not normalized
(CEA, 15.25 ng/ml; CA199, 580.6 U/ml; CA242, >200 U/ml).
However, no evidence of tumor progression or distant
metastasis was found on multiple follow-up chest and
abdominal CT and MRI scans during the entire period of
chemotherapy. Four months later, the patient’s level of CA199
increased to 20000 U/ml, and thoracic MRI revealed metastasis
in the thoracic spine. Then, she received for further treatment in
the form of proton radiation therapy at another hospital in
February 2020. Radiotherapy achieved some encouraging
treatment outcomes, and the patient’s CA199 level decreased
to 700 U/ml. Unfortunately, pulmonary metastasis was detected
in June 2020, and the patient’s level of CA199 had increased
again. The patient ultimately died of cancer cachexia on August
27, 2020 (Figure 4).
DISCUSSION AND LITERATURE REVIEW

Liu reported that MPC most commonly occurs in the respiratory
system and gastrointestinal tract, while intracranial origin is rare
(1). Utada stated that esophageal cancer and oral/pharyngeal
cancer are the most common types of MPC (5). Other studies
have reported that the incidence of multiple primary cancers in
the digestive system is 2% ~ 17%, and that of multiple primary
cancer patients with pancreatic cancer is 5.2% ~ 23% (7–12). To
gain further insights into the occurrence of pancreatic cancer
with multiple primary cancers, we carried out a critical review of
the literature. A summary of the previous studies describing
MPC is shown in Table 1.
FIGURE 4 | Timeline of MPC progression in our female patient.
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TABLE 1 | Summary of the previous studies describing multiple primary malignant neoplasms with pancreatic cancer.

Year Author 1st Tumor 2nd Tumor 3rd
Tumor

4th
Tumor

Synchronous
or

Metachronous
primary
cancers

Case report or
Retrospective
cohort study

Number
of

patients

Outcomes Genomic
findings

1965 M Sasaki Pancreatic
carcinoma

Hepatocellular
carcinoma

Synchronous Case report 1 – –

1966 P N
Bodnar

Lung carcinoma Pancreatic
carcinoma

Synchronous Case report 1 – –

1969 E Sasaki Pancreatic
carcinoma

Renal
carcinoma

Metachronous Case report 1 The patient died
of cachexia.

–

1972 P
Langeron

Cervical
carcinoma

Pancreatic
carcinoma

Synchronous Case report 1 – –

1983 Y
Kawaura

Pancreatic
carcinoma

Appendiceal
tumor

Synchronous Case report 1 The patient died
of cachexia.

–

1985 N Hori Bladder
carcinoma

Prostatic
carcinoma

Pancreatic
carcinoma

Synchronous Case report 4 – –

1986 M E
O'Brien

Pancreatic
carcinoma

Breast
carcinoma

Synchronous Case report 2 Patient 1 died of
cardiac arrest.
Patient 2 died of

cachexia.

–

1987 Y Niv Pancreatic
carcinoma

Duodenal
carcinoma

Synchronous Case report 1 The patient died
of liver failure.

–

1988 Niwa K Pancreatic
carcinoma

Ovarian
carcinoma

Synchronous Case report 1 – –

1989 Yoshii K Pancreatic
carcinoma

Biliary tract
carcinoma

Synchronous Case report 1 The patient died
of respiratory

failure.

–

1990 A G
Montag

Pancreatic
adenocarcinoma

Pancreatic
sarcoma

Synchronous Case report 2 Patient 1 died of
hypotensive

shock.
Patient 2 died of
metastatic tumor.

–

1990 L C
Childs

Biliary tract
carcinoma

Pancreatic
carcinoma

Synchronous Case report 1 The patient died
of cachexia.

–

1992 N Ueda Biliary tract
carcinoma

Pancreatic
carcinoma

Synchronous Case report 1 11 months
without evidence
of recurrence.

–

1994 Nishihara
K

Pancreatic
carcinoma

carcinoma of
the papilla of

Vater

Biliary
tract

carcinoma

Synchronous Case report 1 The patient was
still alive and well
4 years and 2
months after
surgery.

The
overexpression of
p53 in the three
tumors of the

present case was
found. / The DNA
of the tumors in
the present case
were all aneuploid.

1994 P K
Karak

Colonic
carcinoma

Pancreatic
carcinoma

Synchronous Case report 1 The patient died
of metastatic

tumor.

–

2000 Eriguchi
N

Pancreatic
carcinoma

Gastric
carcinoma

Synchronous Case report 3 The patient died
of cachexia.

–

Table 1. Continued
Year Author 1st Tumor 2nd Tumor 3rd

Tumor
4th

Tumor
Synchronous or
Metachronous
primary cancers

Case report or
Retrospective
cohort study

Number
of

patients

Outcomes Genomic findings

2000 Eriguchi
N

Gastric
carcinoma

Pancreatic
carcinoma

Synchronous Case report 2 The patient died
of cachexia.

–

2000 Eriguchi
N

Lung carcinoma Pancreatic
carcinoma

Synchronous Case report 2 The patient died
of cachexia.

–

2000 Eriguchi
N

Colonic
carcinoma

Pancreatic
carcinoma

Synchronous Case report 2 The patient died
of cachexia.

–

2001 Joo YE Pancreatic
carcinoma

Colonic
carcinoma

Synchronous Case report 1 – –

(Continued)
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TABLE 1 | Continued

Year Author 1st Tumor 2nd Tumor 3rd
Tumor

4th
Tumor

Synchronous
or

Metachronous
primary
cancers

Case report or
Retrospective
cohort study

Number
of

patients

Outcomes Genomic
findings

2003 Sato K Gallbladder
carcinoma

Biliary tract
carcinoma

Pancreatic
carcinoma

Synchronous Case report 1 The patient died
of cachexia.

The presence of
p53-positive
nuclei was

recognized in the
pancreatic cancer

specimen.
2004 Brinster

DR
Colonic

carcinoma
Pancreatic
carcinoma

Synchronous Case report 1 – A germline
mutation of the
STK11/LKB1

tumor suppressor
gene was
recognized.

2004 Olgyai G Renal
carcinoma

Pancreatic
carcinoma

Synchronous Case report 1 – –

2006 I M'sakni Pancreatic
carcinoma

Gastrointestinal
stromal tumor

Synchronous Case report 2 The patients died
of cachexia.

–

2008 Aurello P Pancreatic
adenocarcinoma

Pancreatic
sarcoma

Synchronous Case report 1 – –

2010 Muroni M Gastric
carcinoma

Pancreatic
carcinoma

Synchronous Case report 1 The patients died
of metastatic

tumor.

–

2008 Aurello P Pancreatic
adenocarcinoma

Pancreatic
sarcoma

Synchronous Case report 1 – –

2010 Ozsoy O Prostatic
carcinoma

Pancreatic
carcinoma

Synchronous Retrospective
cohort study

419 In patients with
prostate cancer,
abdominopelvic

CT staging
detects incidental
second primary
cancers with a

greater frequency
than that
expected.

–

2011 Kenichiro
Araki

Pancreatic
carcinoma

Renal
carcinoma

Synchronous Case report 1 52 months
without evidence
of recurrence after

the surgery.

–

2011 Maurea S Pancreatic
neuroendocrine

carcinoma

Biliary tract
carcinoma

Synchronous Case report 1 – –

2011 Power
DG

Pancreatic
adenocarcinoma

Pancreatic
neuroendocrine

carcinoma

Synchronous Case report 2 Patient 1 is
unknown. /Patient
2 succumbed to

progressive
disease 20

months after an
initial diagnosis.

–

2011 Dasanu
CA

Pancreatic
carcinoma

Gastrointestinal
stromal tumor

Synchronous Case report 1 14 months
without evidence
of recurrence after

the surgery.

–

2011 Gyorki
DE

Esophageal
adenocarcinom

Gastrointestinal
stromal tumor

Synchronous Case report 1 – –

2013 Kim JS Thyroid
Carcinoma

Breast
carcinoma

Pancreatic
carcinoma

Gastric
carcinoma

Metachronous Case report 1 The patients died
of cachexia.

–

(Continued)
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Pancreatic Carcinoma and Hepatocellular
Carcinoma
We retrieved two articles focusing on primary pancreatic
carcinoma combined with hepatocellular carcinoma, and all
cases were synchronous MPCs (13, 14) Sasaki and Zhang
performed both hepatectomy and pancreaticoduodenectomy
during the course of therapy. In the case report of Zhang, the
patient received chemotherapy with gemcitabine combined with
tegafur gimeracil oteracil potassium and anti-hepatitis C virus
(HCV) therapy after the operation. Zhang investigated the
possibility that HCV infection could increase the incidence of
pancreatic cancers, but the biological mechanism underlying
HCV-induced pancreatic cancers has not been fully elucidated.
Finally, he highlighted the critical role of PET-CT as a tumor-
related systemic examination method in the diagnosis and
treatment of MPC.

Pancreatic Carcinoma and Biliary
Carcinoma
Eight articles on synchronous pancreatic and biliary carcinomas
were retrieved (15–22). Nishihara performed total pancreatectomy
and extended cholecystectomy with regional lymph node
Frontiers in Oncology | www.frontiersin.org 7
dissection. The follow-up results showed that the patients
survived for 3 years, and the recurrence-free survival time was
11 months without any adjuvant therapy after surgery. Sato
adopted pancreaticoduodenectomy to treat MPC. Interestingly,
the overexpression of p53 in the tumors observed in the present
case was also reported by Nishihara, and he speculated that the
oncogenic mechanisms of multiple synchronous cancers were
caused by mutation of the p53 gene and abnormal DNA
reparative mechanisms.

Pancreatic Carcinoma and Gastric
Carcinoma
We retrieved seven articles on synchronous pancreatic and
gastric carcinomas (23–29). The FOLFIRINOX chemotherapy
regimen was adopted to treat synchronous pancreatic and
gastric cancers in the study by Kouria. He planned to re-
evaluate the surgical feasibility after two months of treatment.
Meanwhile, Kourie emphasized that multiple tumors
demonstrated loss of protein expression of mismatch repair
genes and were associated with microsatellite instability (MSI).
Therefore, MSI testing may be reasonable for patients with
synchronous pancreatic and gastric cancers. For patients with
TABLE 1 | Continued

Year Author 1st Tumor 2nd Tumor 3rd
Tumor

4th
Tumor

Synchronous
or

Metachronous
primary
cancers

Case report or
Retrospective
cohort study

Number
of

patients

Outcomes Genomic
findings

2013 Kourie
HR

Pancreatic
carcinoma

Gastric
carcinoma

Metachronous Case report 2 – The tumors of this
syndrome

demonstrate loss
of protein

expression of
mismatch repair
genes and are
associated with
microsatellite

instability (MSI).
2014 Li Destri

G
Colonic

carcinoma
Pancreatic
carcinoma

Synchronous Case report 1 The patients died
of metastatic

tumor.

–

2015 Ghothim
M

Pancreatic
carcinoma

Gastric
carcinoma

Synchronous Case report 1 The patient
survived for 12

months.

–

2015 Ghothim
M

Pancreatic
carcinoma

Renal
carcinoma

Synchronous Case report 1 The patient
survived for 19

months.

–

2016 Bansal A Pancreatic
carcinoma

Biliary tract
carcinoma

Synchronous Case report 1 – –

2018 Vijayaraj
P

Gallbladder
carcinoma

Pancreatic
carcinoma

Synchronous Case report 1 16 months
without evidence
of significant

metastasis-related
symptoms.

–

2019 Couch LL Colonic
carcinoma

Pancreatic
carcinoma

Synchronous Case report 1 – –

2020 Wang jun
Zhang

Hepatocellular
carcinoma

Pancreatic
carcinoma

Synchronous Case report 1 2 years without
evidence of

recurrence after
the surgery.

–
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synchronous pancreatic carcinoma and gastrointestinal stromal
tumor (GIST), pancreatectomy combined with postoperative
concurrent chemoradiotherapy was performed in the study by
Dasanu, and the patient was free of recurrence for 18 months
following comprehensive treatment. Moreover, Dasanu
suggested that screening for second cancers was warranted in
patients with gastrointestinal stromal tumor (GIST) and early
diagnosis of these cancerous lesions. A thorough search for
second cancers, along with a multidisciplinary treatment
approach, could further prolong patient survival and improve
quality of life.

Pancreatic Carcinoma and Breast
Carcinoma
Two articles on synchronous pancreatic and breast carcinomas
were retrieved (27, 30). Among the cases previously reported,
O’Brien performed modified radical mastectomy and palliative
bypass procedures to treat breast carcinoma and pancreatic
carcinoma, respectively. In his case report, he implied that
high dietary intake of unsaturated fats was a carcinogenic
factor for both carcinomas. If there is an association between
breast and pancreatic adenocarcinomas, it may provide further
evidence for the significance of dietary factors in the
carcinogenesis of these two neoplasms in humans.

Pancreatic Carcinoma and Colon
Carcinoma
A total of 6 articles on synchronous pancreatic and colon
carcinomas were retrieved (23, 31–35). Among these reports,
Karak administered a combined treatment of adjuvant
chemotherapy consisting of 5-FU and leucovorin following
colectomy combined with pancreaticoduodenectomy. Follow-
up showed that the patients had a relatively good prognosis.

The associations between pancreatic carcinoma and other
carcinomas of the lung, kidney, cervix, ovary, prostate, thyroid, etc.
are weak and have been less frequently reported. However, many
researchers have found that MPCs involve concurrent alterations in
multiple gene pathways where both hypermethylation of tumor
suppressor genes and hypomethylation of tumor-promoting genes
occur; the main treatment approach is combination therapy,
including surgery, radiotherapy and chemotherapy (30, 36–47).

Etiologies of MPCs
Some studies have speculated that the development of MPCs is
associated with an unhealthy lifestyle, genetic susceptibility,
side effects of chemotherapy and radiotherapy, weak immunity,
etc. Moreover, as a tumor suppressor gene, inactivation of the
TP53 gene plays a crucial role in the formation of tumors, and
mutations in this gene exist in many solid tumors. Gerdes (11)
reported that mutations of p16INK4a in the TP53 gene may be
related to the occurrence of pancreatic cancer with multiple
primary cancers. The patient in our case was overweight, with a
BMI of 27.7, and high BMI is a well-known risk factor for the
occurrence of malignant tumors, especially tumors of the
digestive system (12). In addition, this patient had previously
Frontiers in Oncology | www.frontiersin.org 8
undergone partial thyroidectomy. Hormonal dysregulation
may also be a risk factor for tumor development (12).
Besides, another factor that could not be neglected is the
weakened immunity associated with aging and increased
tumor susceptibility (12).

Therapeutic Options for MPCs
Most MPCs are found in the same pipeline system. In the
diagnosis and treatment of multiple primary cancers, surgical
exploration or biopsy should be used as soon as possible to make
a clear diagnosis. When primary cancer or metastatic cancer
cannot be distinguished, as long as the tumor is limited or
isolated and the patient’s body condition allows, surgical
resection should be performed to allow for the chance of cure.
However, pancreatic cancer is an aggressive tumor with high
mortality and poor prognosis. When pancreatic cancer patients
have multiple primary cancers, priority should be given to a
multidisciplinary combined treatment approach for pancreatic
cancer. In this case, ESD was performed first to excise the
esophagogastric junction lesions because this treatment was
relatively easy to provide. Although we did not treat the tumor
of the duodenal papilla or pancreatic tumor with surgery because
pancreaticoduodenectomy could not be performed,
intraoperative radiotherapy combined with postoperative
adjuvant chemotherapy was used in a timely manner.
Encouragingly, tumor progression or distant metastasis was
not observed during the period of six cycles of chemotherapy,
illustrating that intraoperative radiotherapy combined with
postoperative adjuvant chemotherapy can effectively suppress
advanced pancreatic cancer growth. Furthermore, this treatment
result exemplifies the significant advantages of using
multidisciplinary combined therapy for certain cancer patients.

The patient in our case received proton radiotherapy when
she developed distant metastasis, and the level of CA199
presented a significant decrease (from 20000 U/ml to 700 U/
ml). Proton radiotherapy is a type of external beam radiation
therapy modality for the treatment of local disease that uses a
proton beam to deliver a highly focused radiation dose to the
tumor. In 1979, the University of Tsukuba began using proton
cancer therapy with a booster accelerator for liver cancer,
esophageal cancer, lung cancer, and brain tumors and achieved
good curative effects (48). Proton radiotherapy has also gained
popularity for the treatment of pancreatic cancer in recent years.
Romaine, Michael and Dongha studied the efficacy of proton
radiotherapy for the treatment of pancreatic cancer and found
that patient survival was prolonged by this treatment (49–51).
Here, our patient also exhibited a good treatment response.
Although she ultimately passed away after an overall survival
time of 18 months, this is much longer than the median survival
time (6~11 months) of patients with locally advanced
pancreatic cancer (52). The above evidence suggests that
timely and effective multidisciplinary combined treatment for
pancreatic cancer should be favored when pancreatic cancer
patients are found to have multiple primary cancers. In a
retrospective study of 147 cases of pancreatic resection for
pancreatic cancer in Kumamoto University of Japan (53), it was
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found that when treating multiple primary cancers in patients
with pancreatic cancer, priority should be given to pancreatic
cancer treatment, and the postoperative outcomes and survival
conditions were similar to those of pure pancreatic cancer
patients. This also supports the validity of giving clinical
priority to pancreatic cancer treatment.

In conclusion, the treatment of malignant tumors needs to
adhere to the concept of multidisciplinary comprehensive
treatment, and individualized precision therapy is especially
valuable for patients with multiple primary cancers. Our
experience and further accumulation of these cases will provide
guidance and a reference for clinicians.
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