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Abstract. As a result of recent advances in diagnostic 
techniques and treatment modalities, the number of patients 
diagnosed with multiple primary malignancies has been 
increasing. We report the case of a 79‑year‑old male with 
multiple primary malignancies of three histological types 
in six different organs: Stomach, prostate, colon, urinary 
bladder, facial skin and pancreas, in chronological order. The 
first malignancy was upper gastric cancer diagnosed in 1998. 
The second and third malignancies were prostate cancer and 
ascending colon cancer, which were diagnosed in 2010. The 
fourth malignancy was bladder cancer diagnosed in 2011. The 
fifth and sixth malignancies were squamous cell skin cancer 
of the right cheek and intraductal papillary mucinous carci-
noma (IPMC), respectively, diagnosed in 2014. The gastric 
cancer, colon cancer, bladder cancer, skin cancer and IPMC 
were surgically resected. The prostate cancer was treated by 
anti‑androgen therapy. The patient died of local recurrence of 
IPMC in August 2016. Although multiple primary malignan-
cies are not uncommon, diagnosis of six primary malignancies 
in a single patient, as reported in the present study, is extremely 
rare. It is important to understand the characteristics of 
multiple primary malignancies in order to administer suitable 
treatment and determine relevant follow‑up plans for patients 
with cancer.

Introduction

Multiple primary malignancies (MPMs) are defined as more 
than two primary cancers detected in an individual patient. 
The classic criteria for the diagnosis of a second primary 
malignancy were proposed by Warren and Gates in 1932 and 
include (i) histologic confirmation of malignancy in both the 
index and secondary tumor; (ii) the two malignancies must 
be anatomically separated by normal mucosa; and (iii)  the 
possibility of the second primary malignancy being a metas-
tasis from the index tumor must be excluded. MPMs can be 
classified as either synchronous or metachronous based on 
their timing of diagnosis (1). According to the Surveillance, 
Epidemiology, and End Results Program Coding and Staging 
Manual 2004, synchronous tumors are defined as multiple 
tumors diagnosed within 2  months of the original/initial 
diagnosis, and metachronous tumors are multiple tumors or 
lesions that occur more than 2 months after the original/initial 
diagnosis (2).

Recent progress in diagnostic techniques and treatment 
modalities has improved the outcomes of each organ malig-
nancy and resulted in an increase in the number of patients 
diagnosed with multiple primary malignancies during 
long‑term follow‑up (3). Consequently, the risk of developing 
MPMs is a common problem for cancer survivors. We report 
a rare case involving a patient with malignancies of three 
histological types in six different organs, namely adeno-
carcinoma (AC) of the stomach, prostate, colon, pancreas; a 
urothelial carcinoma (UC) of the urinary bladder; and a squa-
mous cell carcinoma (SCC) of the facial skin.

Case report

A 79‑year‑old male was referred to our hospital for further 
evaluation of a pancreatic mass on January 2014. He drank 
a glass of shochu (20 grams of alcohol) a day for 50 years 
and smoked 20 cigarettes a day for 30 years until he stopped 
smoking in 2004. His father was diagnosed with lung cancer 
and his mother was diagnosed with pancreatic cancer.

In March 1998 he was diagnosed with upper gastric 
cancer and underwent a total gastrectomy and splenectomy 
with D2 lymph node dissection at a nearby hospital at the 
age of 63. The pathological diagnosis was moderately differ-
entiated AC, pT3N0M0 (stage IIA), according to the UICC 
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TNM classification, 7th  edition. Adjuvant chemotherapy 
was performed with mitomycin  C and oral uracil/tegafur 
for 18 months. In March 2010 he underwent prostate cancer 
screening and was diagnosed with adenocarcinoma of the 
prostate with Gleason score 5+5, according to the Gleason 
grading system. He was treated with maximum androgen 
blockade therapy. In November  2010, stenotic ascending 
colon cancer was detected by colonoscopy performed at the 
previous hospital. He underwent right hemicolectomy with 
D3  lymph node dissection. The pathological finding was 
well differentiated AC, pT3N0M0, stage IIA, according to 
the UICC TNM classification, 7th edition. As the tumor was 
large (40 mm) and stenotic, he was administered adjuvant 

chemotherapy with oral uracil/tegafur and oral leucovorin 
for 1 year. In July 2011, cystoscopy revealed a bladder tumor 
and the patient underwent transurethral resection of bladder 
tumor in August 2011. The pathological finding was UC of the 
urinary bladder, high‑grade, pTisN0M0 (stage 0), according 
to the UICC TNM classification, 7th edition. In January 2014 
he noticed a mass on his right cheek. Dermatologists resected 
that mass completely. The pathological finding was a squa-
mous cell skin cancer of right cheek, pT1N0M0 (stage  I), 
according to the UICC TNM classification, 7th edition. An 
abdominal CT scan in January 2014 for follow‑up after colon 
cancer treatment revealed dilatation of the tortuous pancreatic 
duct and a 10‑mm tumor at the pancreatic head. Although he 

Table I. List of malignancies in the present patient.

	 TNM Staging
	 --------------------------------
Month and year	 Organ	 Histology	 T	 N	 M	 UICC stage	 Treatment

March 1998	 Stomach	 Tubular adenocarcinoma	 3	 0	 0	 IIA	 Total gastrectomy
							       Adjuvant chemotherapy
March 2010	 Prostate	 Poorly differentiated	 1c	 0	 0	 I	 MAB
		  adenocarcinoma
November 2010	 Colon	 Tubular adenocarcinoma	 3	 0	 0	 IIA	 Right hemicolectomy
							       Adjuvant chemotherapy
July 2011	 Bladder	 UC	 Tis	 0	 0	 0	 TURBT
January 2014	 Skin	 SCC	 1	 0	 0	 I	 Resection
January 2014	 Pancreas	 IPMC	 1	 0	 0	 IA	 Pancreaticoduodenectomy

The TNM staging was based on UICC TNM classification (7th edition). UC, urothelial carcinoma; SCC, squamous cell carcinoma; 
IPMC, intraductal papillary mucinous carcinoma; MAB, maximum androgen blockade therapy; TURBT, transurethral resection of bladder 
tumor; TNM, Tumor, Node, Metastasis; UICC, Union for International Cancer Control. 

Table II. Previous studies of multiple primary malignancies occurring in five or six different organs.

Author, year	 Country	 Age	 Sex	 Organs, listed chronologically	 Family history	 Prognosis	 Refs.

Jones, 1976	 UK	 37	 M	 Duo, Sma, Kid, Col, Pan	 Unknown	 Unknown	 (4)
Uchida et al, 1987	 Japan	 62	 F	 Eso, Lym, Ute, Sto, Ora, Pha	 No	 Unknown	 -
Sommers et al, 1988	 USA	 57	 F	 Skin, Col, Kid, Ova, Ute	 Unknown	 Unknown	 (5)
Hashimoto et al, 1997	 Japan	 59	 M	 Rec, Bla, Sto, Col, Liv, Lung	 Unknown	 Unknown	 -
Martin-Granizo et al, 1997	 Spain	 61	 F	 Lar, Bla, Pro, Ora, Ton	 Unknown	 Alive	 (6)
Yakushiji et al, 1999	 Japan	 71	 M	 Rec, Bla, Sto, Col, Liv, Lung	 Yes	 Alive	 (7)
Moriyama et al, 2008	 Japan	 76	 F	 Sto, Kid, Bla, Rec, Col, Sma	 Yes	 Alive	 -
Watanabe et al, 2008	 Japan	 80	 F	 Col, Ute, Duo, Sto, Mam, Sma	 Yes	 Unknown	 -
Cercato et al, 2008	 Italy	 75	 F	 Ute, Thy, Rec, Col, Bro	 Unknown	 Alive	 (8)
Komiyama et al, 2012	 Japan	 46	 F	 Ova, Ute, Col, Rec, Lung	 Yes	 Alive	 (9)
Mukaiyama et al, 2014	 Japan	 58	 M	 Glo, Kid, Bla, Ora, Pro, Eso	 No	 Dead	 (10)
Murakami et al, 2014	 Japan	 73	 M	 Lar, Eso, Sto, Pro, Pha, Lung	 Unknown	 Alive	 -
Hashimoto et al, 2014	 Japan	 60	 M	 Eso, Sto, Glo, Sma, Col, Lung	 No	 Alive	 -
Present case, 2018	 Japan	 79	 M	 Sto, Pro, Col, Bla, Skin, Pan	 No	 Dead

-, Japanese article from the Japan Medical Abstracts Society Database; Duo, duodenum; Sma, small intestine; Kid, kidney; Col, colon; 
Pan, pancreas; Eso, esophagus; Lym, malignant lymphoma; Ute, uterus; Sto, stomach; Ora, oral cavity; Pha, pharynx; Ova, ovary; Rec, rectum; 
Bla, bladder; Liv, liver; Pro, prostate; Ton, tongue; Mam, mammary gland; Thy, thyroid; Bro, bronchus; Glo, glottis; M, male; F, female.
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had no symptoms, the tumor was suspected to be intraductal 
papillary mucinous neoplasm (IPMN). He was referred to our 
hospital for further investigation and treatment. Endoscopic 
retrograde cholangiopancreatography and cytology were 
performed and he was diagnosed with intraductal papillary 
mucinous carcinoma (IPMC). We performed pancreaticoduo-
denectomy with D1 lymph node dissection. The pathological 
finding was IPMC of the main pancreatic duct in pancreas 
head, well differentiated, pT1, N0, M0 (stage IA) , according 
to the UICC TNM classification , 7th edition. After the surgery 
follow‑up was conducted by an abdominal CT scan performed 
every 6 months and local recurrence of IPMC appeared in 
March 2016. After receiving best supportive care, he died of 
cancer in August 2016.

The six primary malignancies are listed in chronological 
order in Table I, and the schema of this patient time course is 
described on Fig. 1.

Discussion

The case presented here is exceedingly rare in view of the 
number of primary malignancies and their combination. We 
found only 13 papers that reported multiple malignancies of five 
or six different organs from a search of PubMed and the Japan 
Medical Abstracts Society databases (Table II) (4‑10). Besides, 
we could not find any reports of this particular combination of 
MPMs to date. Nine cases were reported from Japan and 4 cases 
were from other countries. There is no difference between 
Japanese and worldwide MPMs cases, e.g. age, sex, organs.

Demandante et al (11) reviewed 1,104,269 cancer patients 
in the literature and reported that the prevalence of multiple 
primary malignant neoplasms ranges between 0.734 and 11.7%. 
They stated that multiple primary malignant neoplasms might 
occur more frequently than expected by random chance. They 

also noted that the incidence of developing MPMs increased 
with increasing age (11). The precise risk of MPMs in Japan 
is unknown. Tabuchi et al reported that metachronous second 
primary cancers developed in 3.8% of cancer patients after a 
median follow‑up of 2.5 years and the 10‑year cumulative risk 
was estimated as 13.0% for those who first developed cancer 
at 60‑69 years of age (12).

It is difficult to estimate the risk of sextuple cancers. 
However, several investigators have reported patients with 
MPMs for each type of cancer. We previously reported that 
MPMs at extracolonic sites were identified in 117 of 1,111 
patients (10.5%) with colorectal cancer (CRC) and that gastric 
cancer had the highest incidence (44.4%, 52 of 117) among 
all MPMs. The rarest combination was that of CRC and skin 
cancer, which was found in only 1 of 117 patients with MPMs (3). 
For patients with gastric cancer, Takeuchi et al (13) reported 
that MPMs were observed in 109 patients (25.1%): 40 (9.2%) 
with synchronous and 76 (18.2%) with metachronous MPMs. 
The most common malignancy was colorectal cancer (22.8%). 
These data seem to suggest that CRC and gastric cancer share 
common risk factors. In a previous study, microsatellite insta-
bility (14), translocation of TP53 (15,16), and ageing (17,18) 
were identified as shared risk factors between CRC and gastric 
cancer. Cercato et al reported that most MPMs arise in the 
respiratory, gastrointestinal, and genitourinary systems and one 
of the most common malignancies is prostate cancer (33‑64% 
of all MPMs in a male patient series) (8). Regarding IPMN, it 
has been generally accepted that patients with IPMN have an 
increased risk for MPMs (19,20). We previously reported the 
relationship between IPMN and MPMs, showing that MPMs 
were more frequent in patients with malignant (50.0%) IPMNs 
than in those with benign disease (21.6%). We suggested that 
IPMNs, especially malignant IPMNs, have an increased risk 
for the development of neoplastic disease (21).

Figure 1. Time course of the patient with multiple primary malignancies and treatments for each cancer. IPMC, intraductal papillary mucinous carcinoma.
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Powell et al  (22) studied the prognosis of patients with 
synchronous MPMs and metachronous MPMs. The median 
survival time was 49  months in the synchronous group 
compared with 115  months in the metachronous group 
(adjusted hazard ratio 0.50, p<0.001). This is somewhat 
expected, as incidental malignancies found on imaging studies 
such as those used for staging are often in an earlier stage (22). 
In the present case, the patient unfortunately had a recurrence 
of IPMC despite metachronous malignancies.

Several factors affect the etiology of MPMs, including 
lifestyle (e.g., tobacco, alcohol, diet), environment (e.g., contam-
inants, occupation), and host factors (e.g., genetics, immune 
function, hormonal interactions)  (23). Tobacco smoking is 
one of the major causes of multiple primary malignancies, 
with strong well‑established associations with tumors of the 
lung, oral cavity, pharynx, nasal cavity, larynx, esophagus, 
stomach, pancreas, colorectum, liver, kidney, ureter, urinary 
bladder, uterine cervix, and ovary, and myeloid leukemia (24). 
Patients who continue to smoke after development of a first 
smoking‑related primary cancer have a substantially increased 
risk of developing smoking‑related secondary primary 
cancers (25). Alcohol intake has been implicated as one of 
the causes of upper aerodigestive tract cancers such as tumors 
of liver, breast, and colorectum (26). Moreover, synergistic 
effects of tobacco and alcohol exist for upper aerodigestive 
tract cancers (23,27). In the present case, smoking might be 
associated with the incidence of colon cancer, bladder cancer 
and IPMN. Similarly, alcohol consumption may have contrib-
uted to increase the risk of acquiring colon cancer.

We also should take into account genetic factors that 
contribute to diseases, such as Lynch syndrome. The inci-
dence of MPMs has been reported to be high in patients with 
Lynch syndrome. However, previous studies have suggested 
that the frequency of Lynch syndrome in Japan is low, ranging 
from 0.15 to 0.2% compared with up to 5% in Western coun-
tries (28). Among the cases of MPMs listed in Table II, four 
had family histories of cancer and three did not; family history 
was unknown for the remaining cases. In the present case, the 
patient did not meet the Amsterdam II Criteria or the Revised 
Bethesda Guidelines. Other major hereditary gastrointestinal 
cancer syndromes are familial adenomatous polyposis (FAP), 
Li‑Fraumeni syndrome, Hereditary diffuse gastric cancer (29). 
FAP is an autosomal dominant disease that is classically 
characterized by the development of hundreds to thousands of 
adenomas in the rectum and colon during the second decade 
of life (30). The patient did not have the typical FAP phenotype 
of polyposis. The diagnosis of FAP was unlikely. Li‑Fraumeni 
syndrome is a cancer predisposition syndrome caused by 
a germline mutation of the TP53 gene (31), and hereditary 
diffuse gastric cancer is characterized by an accumulation of 
diffuse type gastric cancer in the family pedigree (32). These 
syndromes were unlikely in the present case, since the patients 
was elder male and the combination of MPMs was not typical 
of these hereditary cancer syndromes. Although we could 
not exclude completely the possibility of hereditary cancer 
syndromes as we did not perform germline exome sequencing, 
the MPMs of the present patient might have been sporadic in 
nature, rather than hereditary.

In conclusion, patients with cancers typically undergo far 
more testing than the general population, accounting for the 

high detection rate of additional malignancies. As a result of 
increased detection of early cancers and development of new 
therapeutic strategies, the prognosis for cancer patients has 
steadily improved. This improvement in prognosis has led to 
an increased incidence of MPMs. In the near future, molecular 
biologic techniques might help to diagnose MPMs earlier. It 
is important to understand the characteristics of MPMs in 
order to administer suitable treatment and determine relevant 
follow‑up plans for cancer patients.
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