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Abstract

Multiple primary carcinoma (MPC) is defined as two
or more carcinomas without subordinate relationship
detected in the same or other organs of an individual
patient. The diagnosis of MPC must comply with the
following standards: each of the tumors must present
a definite picture of malignancy, each tumor must be
histologically distinct, and the probability of one being
a metastasis of the other must be excluded. MPC often
occurs in the digestive system, but its pathogenesis
remains unclear involving genetic susceptibility, tumor
immunity and iatrogenic factors, including radiotherapy
and chemotherapy. Most MPC patients are double pri-
mary malignancy; the occurrence of quadruple primary
malignancy is below 0.1%. Here we present a rare
case of quadruple primary malignancy involving the
small intestine, descending colon, renal pelvis and pan-
creas. Due to its rarity, the relevant literature is also
reviewed. In general, the incidence of MPC is rising, so
prevention, early diagnosis and treatment will become
necessary and important. Therefore, further research
should focus on the etiology and mechanism of MPC.
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INTRODUCTION

Multiple primary catcinoma (MPC) is an infrequently oc-
curring disease that is defined as two or more carcinomas
without subordinate relationship detected in the same
or other organs of an individual patient. It is also called
multiple primary malignant neoplasms or multiplicity can-
cer. The current criteria for the diagnosis of MPC were
first presented by Warren ez a/” in 1932: Each of the tu-
mors must present a definite picture of malignancy, each
tumor must be histologically distinct and the probability
of one being a metastasis of the other must be excluded.
MPC could be classified into two categories depending
on the diagnosis time of each malignancy. Synchronous
MPC refers to the malignancies occurring at the same
time or within an interval of six months, while metachro-
nous MPC refers to malignancies following in sequence
and more than six months apart”, MPC often occurs in
the digestive system. Of all the MPC patients, most are
double primary malignancy; the occurrence of quadruple
primary malignancy has been reported to be below 0.1%!".
Here we present a rare case of quadruple primary ma-
lignancy involving the small intestine, descending colon,
renal pelvis and pancreas. Considering its rarity, we also
reviewed relevant literature.

CASE REPORT

Our patient, a 64-year-old man from Shanghai, China, is
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Figure 1 Pathological findings. A: Mucinous adenocarcinoma in the de-
scending colon; B: High-grade invasive urothelial carcinoma of the pelvis; C:
Grade II-1I adenocarcinoma in the body and tail of the pancreas (hematoxylin
and eosin staining, x100).

still alive and healthy now. He has undergone five surger-
ies, four for primary malignancies, and one for chronic
cholecystitis and cholelithiasis. His mother died of hepat-
ic carcinoma at the age of 81 years, and other members
(his wife, daughter and younger brother) in the family
have no history of malignancy. He has been suffering
from hypertension for 30 years and diabetes for 20 years,
and being treated with telmisartan and insulin for each
disease, respectively. In addition, he is allergic to penicil-
lin and sulfa drugs. He smokes one pack of cigarettes per
day and drinks beer temperately. Other history of trauma
and surgery are denied. The following are the detailed re-
cords of his medical history.

The first primary malignancy was small intestine ad-
enocarcinoma, which was detected in 1992. According
to the description of the patient, the initial symptom was
mild pain in the upper abdomen. Considering his good
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physical condition, he did not pay much attention to it.
The pains worsened over time, and he eventually visited
Shanghai Wujing Hospital. Strangely, all of the related
examination results were negative, so an exploratory
laparotomy was performed immediately. Exposure of the
surgical site showed that the small intestine was infected
and its contents poured into the peritoneal cavity. A small
intestine resection surgery was necessary. The postopera-
tive pathology result revealed small intestine adenocar-
cinoma. Unfortunately, we no longer have access to the
surgery records or the record of the adenocarcinoma be-
cause too much time has passed. Owing to anemia caused
by long-term absorption disorder after the operation, the
patient underwent a blood transfusion that led to hepa-
titis C infection. Aside from the anemia and transfusion
complications, the postoperative recovery of the patient
was near perfect and he was scheduled for regular follow-
up appointments.

In March 2000, the patient was sent to the Shanghai
Liqun Hospital because of a six-month abdominal dull
pain and a two-week mucus bloody stool. Colonoscopy
performed in the outpatient department showed a tumor
in the descending colon. He then underwent a surgical
resection after hospitalization. The postoperative histo-
logical examination report showed an ulcerated mucinous
adenocarcinoma (Figure 1A). All the surgical margins
and peripheral lymph nodes were negative. The patient’s
postoperative recovery was excellent. He was treated with
ten cycles of adjuvant chemotherapy after the operation,
but the detailed regimen is not available now. All these
medical treatment procedure were uneventful and he was
scheduled for regular follow-up appointments.

In 2010, the patient was admitted to the department
of urology of Ruijing Hospital due to observing gross
hematuria symptoms for 20 d. No sign of urinary fre-
quency, urgency, or dysuria were observed, and all physi-
cal examinations were normal except the left lumbar. B
ultrasonic examination revealed the left renal pelvis was
occupied by a solid mass and the ureter was expanded
with hydronephrosis. In addition, an ensured abdominal
computed tomography (CT) scan revealed left renal cat-
cinoma with hydronephrosis and multiple cysts in both
kidneys. Taken together, he was diagnosed as renal pelvic
malignancies. Then a radical resection of the left kidney
was performed. The postoperative histological examina-
tion results revealed high-level invasive urothelial carcino-
ma of the pelvis (Figure 1B) and vascular tumor throm-
bus. All surgical margins, perirenal adipose tissue and the
left ureter were negative. After the operation, he under-
went urinary bladder irrigation, but the detailed regimen
is not available now. The patient was again scheduled for
regular follow-up appointments.

At the end of 2011, he again complained of upper
abdominal pain. A laboratory investigation showed that
his CA 19-9 level was 1175.7 IU/mL, much higher than
normal. Subsequently, an abdominal CT scan revealed
a 2.86 cm X 3.81 cm mass in the tail of pancreas. As a
result of comprehensive examinations above, he was di-
agnosed with pancreatic cancer. Subsequently, he was im-
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mediately transferred to Ruijin Hospital, where he under-
went distal pancreatectomy, splenectomy and enterolysis.
During the operation, a 4 cm cystic mass that infringed
the retroperitoneal space was found. The postoperative
histological examination reported grade II-I adenocar-
cinoma in the body and tail of the pancreas (Figure 1C),
and positive peripancreatic lymph nodes (1/1). No tumor
cells were found in the resection margins and the spleen.
The postoperative recovery was uneventful and the pa-
tient was given postoperative adjuvant chemotherapy by
using Xeloda. The patient is currently attending regular
follow-up appointments and periodically goes to the de-
partment of general surgery for his chemotherapy.

DISCUSSION

MPC was proposed in 1889 by Billroth ez 4" in the form
of case report. Though there have been an increasing

amount of reports on this subject since then, cases of
MPC were still considered to be medical cutiosities until
1932 when Warren e a/" gave an extremely detailed com-
pilation study of 1259 cases. More importantly, they es-
tablished the diagnostic criteria for MPC in their report,
which is still used today. Despite its low incidence, the as-
sociation of two malignancies in a single patient has been

7 while only a few cases

widely reported in the literature
of quadruple malignancies have been described®. Our
patient presents a case of quadruple primary malignancy
involving the small intestine, descending colon, pelvis and
pancreas. All the malignancies were confirmed by surgery
and postoperative pathology results, fulfilling the diag-
nostic criteria of MPC. Cases of quadruple primary ma-
lighancies are very rare, but what is even more astounding
is the fact that this patient is still alive today, 20 years after
his initial diagnosis. Further, his state of mind and physi-
cal condition are excellent, so much so that he catres for
himself. Therefore we do think that this is a useful case
worthy of our report.

MPC is still quite rare, but the occurrence is on the
rise and differs by region and time. Age, diagnostictech-
nique improvements, and longer life spans are all contrib-
uting factors. As is widely known and broadly accepted,
age is a risk factor for many diseases, and MPC is a no
exception. Spratt ¢f al” concluded that persons living to
an extreme age were expected to have MPC with greater
frequency. Another study showed that tumor sutrvivors
had a 14% higher risk of developing a new malignancy
than would have been expected in the general popu-
lation"”. Based on these findings, we speculate that
countries with aging populations will begin to see more
and more patients with MPC. Individual genetic suscep-
tibility and other factors, such as hormonal stimulation,
iatrogenic factors, environmental degradation and im-
munologic defects may be involved in the carcinogenesis
and progression of MPC. Howevet, neatly all the studies
on MPC are descriptive, and detailed studies exploring
the molecular mechanisms of MPC are urgently needed.
Many hypotheses have been proposed to explain the
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pathogenesis of MPC. lioka ez al'"" observed that pa-
tients with MPC had a high frequency of microsatellite
instability (MSI), arguing that MSI affected the patho-
genesis of some MPC cases. Field cancerization is an-
other possible mechanism, which suggests that when an
organ is exposed to carcinogens, other nearby organs are
also exposed to the carcinogens and carry a high risk of
cancer' . Lauchlan e a/” suggested that cancers devel-
oping in other sites originate from histologically similar
epithelium. Travis e/ /" discovered that radiotherapy, a
kind of iatrogenic factor, following the treatment of a
primary cancer lead to a second malignancy. The detailed
etiology and mechanism for MPC formation still need
further clarification.

Our research group has two hypotheses relating to
the prevalence of MPC. The first is genetic susceptibility.
All the members of a family shate the similar living envi-
ronment, why one does not get cancer, another may de-
velop single primary cancer (SPC), while others may have
multiple primary cancer? Maybe genetic susceptibility is
a very important factor. The second is tumor immunity.
The survival time of metachronous MPC patients is lon-
ger than synchronous MPC patients and metastatic SPC
patients on average. A most interesting phenomenon is
that the longer the interval between the malignancies,
the better the prognosis of the patients (our unpublished
data). Immunity abnormality is thought to exist in these
patients. We speculate that theimmunity of an organ-
ism is first impaired, but then is triggered and becomes
strengthened bycytokines and growth factors secreted by
tumor and other cells, and finally exhausted. This trig-
gered and strengthened immunity is likely to contribute
to the longer survival time of the metachronous MPC
patients. Although our group has been doing relevant
work and has yielded important information, both of
these hypotheses still need further study and verifica-
tion. In conclusion, MPC occurs rarely but is increasing
in prevalence. Prevention, eatly diagnosis, and treatment
are important factors in treating MPC. The etiology and
its mechanism remain controversial, and thus further
research should focus on this distinctive group - MPC
patients.
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