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Abstract: A 61-year-old male patient was admitted to our hospital with frequent urination, urgency, and increased 
nocturia for more than 3 months, and the symptoms were aggravated for 1 week. Prostate biopsy revealed prostatic 
adenocarcinoma. After 5 months, the patient developed dysphagia and gastroscopy showed a middle and lower 
esophageal cancer (squamous cell carcinoma). 12 months later, he returned to the hospital because of dysphagia. 
He was examined by gastroscopy which showed the cardia to have low-grade adenocarcinoma. The patient was 
given Casodex + Zoladex endocrine therapy, zoledronic acid inhibiting bone destruction, concurrent chemoradio-
therapy, capecitabinen tablets at a dose of 1000 mg bid, 3 cycles of intravenous paclitaxel at 180 mg/d1 plus 
cisplatin 60 mg/d1-2, 4 cycles of intravenous paclitaxel at 150 mg/d1 plus cisplatin at 60 mg/d1 as systemic che-
motherapy. The curative effect is was considerable after treatment, and the patient’s condition was stable. Since 
the onset of the disease in March 2018, the patient’s condition had not progressed significantly for 27 months. The 
diagnosis and treatment of this patient with ternary cancer in the hospital improved the clinician’s understanding 
of multiple primary cancers. Multidisciplinary treatment improved the patient’s prognosis and quality of life. We re-
viewed similar case reports and retrospective studies of multiple primary cancers and found that there is no specific 
treatment for multiple primary cancers, but a corresponding treatment program can be formulated for each tumor 
to control progression while screening for possible other primary tumors.

Keywords: Ternary cancer, multidisciplinary treatment, prostatic adenocarcinoma, esophageal cancer, cardiac 
cancer, quality of life

Introduction

Ternary cancer refers to 3 primary cancers. 
Multiple primary cancers are tumors that oc- 
cur simultaneously or sequentially in the same 
organ or different organs, independent of each 
other, are discontinuous, and are of different 
pathologic types. 

Ternary cancer is very rare; we describe the 
diagnosis and treatment of a male patient with 
ternary cancer. The patient was diagnosed with 
prostatic adenocarcinoma, esophageal squa-
mous cell carcinoma, and gastric cardiac low-
grade adenocarcinoma. The intervals between 
the three primary cancers were 5 months and 
12 months, respectively. He received endo-
crine therapy, concurrent chemoradiotherapy, 
and systemic chemotherapy. We hope that cli- 

nicians can be alert to the occurrence of multi-
ple primary cancers, to reduce the possibility of 
missing a diagnosis.

Because of the low incidence of multiple pri-
mary cancers and minimal research, this arti- 
cle not only describes the treatment process, 
but also reviews similar cases, and the results 
of retrospective studies related to multiple pri-
mary cancers. Their treatment is mainly bas- 
ed on the relevant surgery, chemotherapy, and 
biological treatment for each tumor. Lengthen- 
ing the tumor screening time should prevent 
the occurrence of multiple primary cancers. 

Case report

The patient, male, 61 years old, was treated in 
the urology department of our institute in Mar- 
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ch 2018 due to frequent urination, urgency, 
and increased nocturia for more than 3 mon- 
ths and these symptoms were aggravated for 1 
week. The ultrasound scan showed a rough-
ened bladder wall, residual urine 464 ml, gra- 
de 2 prostatic hyperplasia, left renal hydrone-
phrosis, and left ureteral dilatation. In March 
2018 a prostatic biopsy (sampling 12 cores 
including left 1-left 6 and right 1-right 6) sh- 
owed prostatic adenocarcinoma (Figure 1), 
Gleason grade 4 + 4 = 8 with perineural inva-
sion. An ECT scan showed multiple bone metas-
tases in the body. Besides, it was shown that 
prostate specific antigen (PSA) was > 100 ng/
ml and free PSA (FPSA) was 41.370 ng/ml. The 
patient received regular Casodex + Zoladex 
endocrine therapy and Zoledronic Acid inhibit-
ing bone destruction. After the treatment, the 
testosterone was less than 0.1 ng/ml, TPSA 
and FPSA were restored to normal, PPSA/TPSA 
and was in the low-normal range. In August 

2018, the patient developed dysphagia. Gas- 
troscopy showed an irregular bulge 25-32 cm 
from the incisors on the posterior wall, fragile 
and bleeding. There was esophageal stenosis, 
but the gastroscope could still pass. Diagnosis 
was middle and lower esophageal cancer. 
Biopsy demonstrated squamous cell carcino-
ma (Figure 2). CT of the chest and ab- 
domen showed distant metastases of the es- 
ophageal cancer to bilateral ribs, scapula, cer-
vical, thoracic and lumbar vertebrae, iliac cr- 
est, right humeral head, sternum multiple me- 
tastases, multiple mediastinal lymph nodes in 
the mediastinum, a filling defect area in the 
middle part of the esophagus, local luminal st- 
enosis, mucosal destruction, esophageal wall 
stiffness, and middle esophageal cancer. Sq- 
uamoid cell-associated antigen was 3.7 ng/ml, 
alkaline phosphatase 136 μ/L. Because of  
previous prostate cancer with multiple bone 
metastases, there were no surgical indicati- 
ons, so from November 2018 in our hospital 
radiotherapy department, the patient had 7 
rounds of concurrent radiotherapy and chemo-
therapy, target dose: 95% PTV = 5040.9cGy/ 
28fx, and concurrent capecitabinen tablets at 
the dose of 1000 mg bid. In August 2019, 
because of swallowing difficulties for one mon- 
th, the patient came to the oncology depart-
ment of our hospital, and gastroscopy showed 
cardiac cancer, esophageal cancer, and chr- 
onic atrophic gastritis. Biopsy showed cardia 
low-grade adenocarcinoma (Figure 3). In Se- 
ptember 2019, a CT showed multiple lymph 
nodes in the bilateral neck. A tumor in the mi- 
ddle and lower esophagus and multiple small 

Figure 1. Prostatic adenocarcinoma (10×10).

Figure 2. Esophageal squamous cell carcinoma 
(10×10).

Figure 3. Gastric cardiac low-grade adenocarcinoma 
(10×10).
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lymph nodes in the mediastinum were found. In 
September 2019, the patient received the re- 
gimen of intravenous paclitaxel 180 mg/d1 
plus cisplatin 60 mg/d1 as systemic chemo-
therapy. Neuron specific enolase was at 20.67 
ng/ml, with FPSA/TPSA of 0.11. After chemo-
therapy, the white blood cell count decreased 
(1.19 * 10^9/L), and neutrophil count decre- 
ased (0.26 * 10^9/L). These were improved 
after whitening and ceftazidime anti-infective 
treatment. In Oct. to Nov., the patient received 
2 cycles of intravenous paclitaxel at 180 mg/
d1 plus cisplatin at 60 mg d1-2. In Dec. 2019, 
Mar. 2020, Apr. 2020, and Jun. 2020, the 

onological order. Simultaneous multiple prima-
ry cancers refers to the occurrence of tumors 
within 6 months of each other. Metachronous 
multiple primary cancers refers to the occur-
rence of tumors at intervals of more than 6 
months. The proportion of multiple primary 
cancers in cancer patients is about 0.73% to 
11.7% [3]. In multiple primary cancers, 6.5% 
are binary cancers, 0.5% are ternary cancers, 
and 0.05% are quaternary or more primary can-
cers [4]. In a retrospective study in Turkey, the 
most common female primary tumors in 10 
years at the institution were found in the bre- 
ast (21%), gynecologic tract (9%), and gastroin-

Figure 4. Levels of TPSA and FPSA.

Figure 5. Levels of CA125, CA199, CEA, SCC-Ag.

patient received 4 cycles of 
intravenous paclitaxel for 150 
mg/d1 plus cisplatin 60 mg/
d1. This patient’s situation was 
stable according to CT. The lev-
els of TPSA, FPSA, CA125, CA- 
199, CEA, SCC-Ag were as fol-
lows (Figures 4, 5). Since the 
onset of the disease in March 
2018, the patient’s condition 
has not progressed significant-
ly, and it has been 27 months.

Discussion

With the development of me- 
dical diagnosis and treatment 
technology, the survival period 
of cancer patients has been 
prolonged, but the incidence of 
multiple primary cancers has 
been correspondingly increas- 
ed [1]. The criteria for multiple 
primary cancer diagnosis we- 
re proposed by Warran: (1) all 
tumors have malignant patho-
logic changes in histology and 
pathological features are not 
alike; (2) tumors are not con-
secutive and occur in different 
parts or organs; (3) possible 
recurrence or metastasis is ru- 
led out for the second or third 
tumors [2].

Multiple primary cancers can 
be divided into simultaneous 
multiple primary cancers and 
metachronous multiple prima-
ry cancers according to chr- 
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testinal tract (8%). Male primary tumors were 
most commonly in the head and neck (22%), 
the gastrointestinal tract (12%), and the geni- 
tourinary system (8%). The most common fe- 
male second primary tumors were gynecologic 
(15%), breast (11%), andgastrointestinal tract 
(8%). The common male second primary tu- 
mors were in the lung (20%), gastrointestinal 
tract (14%) and genitourinary system (7%) [5]. 
Some scholars selected multiple primary can-
cers cases related to non-small cell lung can- 
cer as research objects, suggesting that the 
older age and chronic obstructive pulmonary 
disease may be related to the incidence of mul-
tiple primary cancers accompanying non-small 
cell lung cancer. It was suggested that the fun- 
ctional status of other organs should be ch- 
ecked periodically five years after the treat-
ment of the first primary cancer [6]. There are 
also studies that selected tumors of digestive 
system as the first primary cancer, showing th- 
at if the first primary cancer was located in the 
digestive system, the second primary cancers 
were more common in the digestive system 
and respiratory system, and the 5-year follow-
up of patients is particularly important for pro- 
gnosis [7]. Patients with esophageal squam- 
ous cell carcinoma are at higher risk for multi-
ple primary cancers [8]. Relevant retrospective 
studies have shown that the occurrence of mul-
tiple primary cancers may be related to a his-
tory of alcohol and tobacco use [9]. Regarding 
heredity, about 100 gene mutations can lead  
to one or more types of cancer [10]. Therefo- 
re, environmental factors, genetic factors, and 
even nuclear radiation [11] may contribute to 
the occurrence and development of multiple 
primary cancers. Since the occurrence of mul-
tiple primary cancers cannot be predicted, 
early diagnosis and timely treatment are espe-
cially important to improve the cure rate and 
survival rate [12]. After the treatment of the 
first primary cancer, the screening time for a 
second primary cancer should be appropriate- 
ly extended [13]. 

Similarly, there are some case reports about 
multiple primary cancers. Pathologic types of 
multiple primary cancer were adenocarcinoma 
and signet-ring cell carcinoma (in cardia and 
gastric antrum respectively). The time span 
was 13 years, and the patient experienced the 
proximal gastrectomy and two rounds of en- 
doscopic submucosal dissection (ESD) surgery 

and other related auxiliary treatment (including 
three adjuvant chemotherapy (interrupted by 
the side effects seriously). Therapy for the first 
3 years after proximal gastrectomy included-
lymphokine-activated killer cells therapy (LAK) 
and cytokine-induced killer cells therapy (CIK), 
but after ESD, the patient was not treated with 
chemotherapy and biologic therapy. After treat-
ment, the situation of this patient was stable 
[14]. There were simultaneous ureteral/blad-
der/urethral transitional cell carcinomas and 
prostatic adenocarcinoma. The patient received 
right nephroureterectomy, cystoprostatectomy, 
and urethrectomy. The clinical symptoms of  
the patient were relieved after the surgery. The 
study suggested that effective cancer treat-
ments and aging populations have increased 
the incidence of multiple primary tumors, and 
that multiple male primary cancers may be 
related to the high frequency of prostate can- 
cer [15]. There are also patients with squam- 
ous cell carcinoma of the pharynx, esophageal 
squamous cell carcinoma, and esophageal ad- 
enocarcinoma. Esophageal squamous cell car-
cinoma as a new diagnosis would result in re- 
ceiving neoadjuvant chemotherapy for esopha-
geal squamous carcinoma, and esophagecto-
my, then dealing with the pharyngeal squam- 
ous cell carcinoma by endoscopic submucosal 
dissection. The above three kinds of cancers 
are associated with smoking. In ternary carci-
nomas with this etiology, DNA methylation is  
a common risk mechanism [16]. There was a 
patient with metachronous ternary urinary tract 
tumors, that were moderately differentiated 
adenocarcinomas of the prostate, non-muscle 
invasive bladder cancer, and clear cell renal  
cell carcinoma. The related surgical treatment 
and follow-up treatment were performed sepa-
rately [17]. Some scholars counted the relevant 
information of 2109 patients with gastric can-
cer and found that 99 of the 2109 patients wi- 
th gastric cancer had multiple primary cancers, 
among whom 77.8% had the second cancer 
about 5 years after the occurrence of gastric 
cancer and 34.3% had the second cancer with-
in 1 year after the diagnosis [18]. 

Nowadays, dual cancer are more common but 
there are relatively few reports of ternary can-
cer. This article mainly introduces a ternary 
cancer with concurrent and metachronous co- 
existence. In this case, the time interval bet- 
ween the first prostate cancer and the second 
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primary tumor (esophageal squamous cell car-
cinoma) was 5 months, and the time interval 
between the second primary tumor (esopha-
geal squamous cell carcinoma) and the third 
primary tumor (gastric cardia adenocarcinoma) 
was 12 months. The patient had been treated 
in our departments of urology, gastroenterolo-
gy, radiotherapy, and oncology, and had gotten 
prostatic endocrine therapy, synchronous che- 
moradiotherapy, and systemic chemotherapy. 
At present, some studies suggest that the pa- 
thogenesis of such patients is related to cell 
proliferation rate, anti-apoptotic stability, poor 
prognosis of receptor expression, lack of good 
prognostic markers, and genetic susceptibility 
[19]. There are also studies suggesting that 
survival rates were not significantly affected by 
having multiple primary cancers [20]. The au- 
thors believe that such patients may also be 
weakened due to having multiple tumors. Early 
detection, early diagnosis, and early treatment 
are important. The multiple primary cancers in 
early stages can be treated by surgery, and the 
treatment of advanced multiple primary can-
cers is mainly symptomatic treatment and che-
motherapy. In the future, improving the pati- 
ent’s immunity needs more attention in the 
endeavor to inhibit the occurrence of binary 
cancer and ternary cancers.
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