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Abstract

AIM: To examine the coexistence of metachronous and
synchronous cancer in branch duct intraductal papillary
mucinous neoplasms of the pancreas (IPMN).

METHODS: We reviewed the records of 145 patients
with branch duct IPMN between January 1991 and April
2008 and assessed the relationship between IPMN and
intra- or extra-pancreatic carcinoma and the outcome of
IPMN.

RESULTS: The mean observation period was 55.9 +
45.3 mo. Among the 145 patients, the frequency of
extra-pancreatic cancer was 29.0%. The frequency of
gastric cancer, colon cancer, breast cancer, and pan-
creatic cancer were 25.5%, 15.7%, 13.7%, and 9.8%,
respectively. Twenty (13.8%) of the patients died. The
cause of death was extra-pancreatic carcinoma in 40%,
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pancreatic cancer in 25%, IPMN per se in 20%, and
benign disease in 15% of the patients.

CONCLUSION: The prognosis for IPMN depends not
on the IPMN per se, but on the presence of intra- or
extra-pancreatic cancer.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

Intraductal papillary mucinous neoplasm of the pan-
creas (IPMN) shows a wide spectrum of histological
presentations, ranging from adenoma with mild atypia to
adenocarcinoma, and was first described by Ohashi ez al
in 1980. IPMN is divided into two types, the main duct
type and the branch duct type. In general, branch duct
IPMN develops slowly and has a comparatively good
prognosis. However, in several studies, it became evident
that IPMN is a disease that very frequently coexists
with cancer. Therefore, the prognosis of IPMN is more
closely related to the coexisting disease than to IPMN
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per s In the present study, the prognostic significance
of the coexistence of metachronous and synchronous
cancer in branch duct IPMN was investigated.

MATERIALS AND METHODS

The subjects were 145 patients with branch duct IPMN,
including 33 resected and 112 non-resected cases, be-
tween January 1991 and April 2008, who had been
periodically followed-up to date. The ratio of males to
females was 79:66, the mean age was 66.3 + 10.2 years
(range: 29-89 years), and the mean observation period
was 55.9 £ 45.3 mo (range: 1-217 mo). We classified
IPMN into the main duct type without multi-locular
dilatation of the branch duct, and the branch duct type.
The Institutional Review Board of Tokyo Medical Uni-
versity reviewed and approved the entire study.

Indication of surgery for branch type IPMN

In our department, we consider that surgery for the
branch type IPMN is indicated when the diameter of the
cyst is 30 mm or more, the diameter of the mural nodule
1s 10 mm or more, and cytology findings of the pure
pancreatic juice reveal suspected malignancy.

Strategy for branch type IPMN

For regular follow-up, we performed hematological tests,
including those for tumor markers (carbohydrate antigen
19-9, and carcinoembryonic antigen) and pancreatic en-
zymes (amylase, lipase, and elastase-1), and several types
of imaging (ultrasonography, endoscopic ultrasonogra-
phy, computed tomography, or magnetic resonance chol-
angiopancreatography) every 6 to 12 mo.

Clinicopathological assessment of branch type IPMN
We assessed the clinicopathological findings as outlined
below. (1) The relationship between IPMN and intra- or
extra-pancreatic cancer; and (2) Prognosis of IPMN.

Statistical analysis

Normally distributed data are presented as mean £ SD.
Significance was analyzed by the xz test or Fishet’s exact
probability test, and Aspin-Welch’s #test. Statistically sig-
nificant differences were denoted by P < 0.05. Statistical
analysis was performed using Stat Mate 1l (ATMS Co
Ltd, Tokyo, Japan).

RESULTS

The resected patients had significantly greater mean cyst
diameter, diameter of the main pancreatic duct, and height
of node protrusion compared to those of non-resected
patients (P < 0.05, P < 0.01, and P < 0.01, respectively,
Table 1).

The relationship between IPMN and intra or
extra-pancreatic cancer
There was no statistically significant difference regarding
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Figure 1 Details of intra- or extra-pancreatic cancers in patients with in-
traductal papillary mucinous neoplasms of the pancreas (IPMN).

Total Resection  Non-resection
(n = 145) (n = 33) (n =112)
Age (mean * SD) (yr) 66.3 £10.2 63.9£10.5 67.0+£10.1
NS
Male:female 79:66 20:13 59:58
NS
Median diameter of 20.1+13.0 23.8+11.5 19+13.3
cystic lesion (mm) P<0.05
Median diameter of 225 2.3 3.6+33 1.7+18
MPD (mm) P<0.01
Median diameter of 1.6+53 58+9.8 03+1.6
mural nodule (mm) P<0.01

P: P value (The presence of a statistically significant difference was
denoted by P < 0.05). IPMN: Intraductal papillary mucinous neoplasms
of the pancreas; SD: Standard deviation; MPD: Main pancreatic duct; NS:
Not significant.

the diameter of the cystic lesion, main pancreatic duct,
and mural nodule between the branch type IPMN in
patients with or without intra or extra-pancreatic cancer,
regardless of whether the IPMN had been resected or not
(Table 2).

Details of intra- or extra-pancreatic cancer in patients
with IPMN are shown in Figure 1. Four patients (one
man, three women) had metachronous double cancer.
Gastrointestinal cancer accounted for 41.2% (21/51).

Incidence of, and detection time for, intra- or extra-
pancreatic cancer in patients with IPMN are shown in
Table 3. Briefly, detection prior to IPMN was seen in
56.9% (29/51), simultaneous detection of cancer and
IPMN was seen in 27.5% (14/51), five of which were

April 21,2010 | Volume 16 | Issue 15 |



Ikeuchi N et a/. Cancer concomitant with IPMN

Table 2 Comparison of the branch type IPMN in patients with or without intra- or extra-pancreatic cancer

IPMN with intra- or extra-pancreatic cancer IPMN without intra- or extra-pancreatic cancer P value
(resection/non-resection) (resection/non-resection)
n 47 (16/31) 98 (19/79)
Age 68.4 (65.0/70.0) 65.4 (63.2/66.4) NS
Sex (male:female) 22:25 (7:9/15:16) 57:41 (13:6/44:35) NS
Median diameter of cystic lesion (mm) 20.8+11.8 (23.3+10.4/19.5 +12.4) 19.7£13.6 (23.0 +13.3/19.0 £+ 13.7) NS
Median diameter of MPD (mm) 22+24(35+3.6/1.6+1.2) 21+23(3.6+29/1.7+1.9) NS
Median diameter of mural nodule (mm) 21+5.7(53+8.7/0.5+1.9) 1.3+5.1(5.6+10.5/0.3 +1.5) NS
: o : A9 -
Table 3 Incidence of, and detection time, for intra- or extra- Female
pancreatic cancer in patients with IPMN (resected cases) 8 - B Male
Neoplasm Consciousness Simultaneous During Total S 6 L
detection  with detection follow- °
prior IPMN  of carcinoma up for g 5 -
and IPMN IPMN b= L
g 4
Gastric cancer 7 (1) 3(3) 3(0) 13(4) ué 3 -
Colon cancer 4(1) 4(0) 0 8 (1) é 5
Breast cancer 5(2) 0 2 (0) 7(2) 3 |
Pancreatic cancer 0 5(4) 0 5(4) 1 -
Lung cancer 3 1(1) 1(0) 5(3) 0 | |
Prostate cancer 2/(0) 0 LDy 3i(1) Extra-pancreatic  Pancreatic IPMN Benign
Skin cancer 2(1) 0 0 2(1) .
) cancer cancer per se disease
Liver cancer 1(0) 0 0 1(0)
Bile duct cancer 0 0 1(0) 1(0) 6
Pharyngeal cancer 1(0) 0 0 1(0) B [
Female
Laryngeal cancer 1(1) 0 0 1(1) m Mal
Thyroid cancer 1(0) 0 0 1(0) s ale
Renal cancer 0 1(1) 0 1(1) g
Bladder cancer 1(1) 0 0 1(1) s 4 -
Malignant lymphoma 1(0) 0 0 1(0) 2
Total 29 (9) 14 (9) 8(1) 51(19) g3
[=N
kS
g*
pancreatic cancet, and cancet was detected in 15.7% (8/51) 5 )
. =z r
during follow-up for IPMN.
0 1 1
Prognosis of IPMN, and clinicopathological findings in Extra-pancreatic ~ Pancreatic IPMN Benign
fatal cases of IPMN cancer cancer per se disease
Of the 145 patents with IPMN, 13.8% (20/145) died. As
shown in Figure 2, the cause of death was extra-pancreat- c Female
ic cancer in 40% (8/20), pancteatic cancer in 25% (5/20), 3 B Male
IPMN per se in 20% (4/20), and benign disease in 15% £
(3/20) of the patients. In particulat, the cause of death S |
of resected and non-resected cases is shown in Figure 2B 22 -
and C. g
The clinicopathological findings in four fatal cases of g
IPMN are shown in Table 4. The ratio of men to women o1
was 3:1, the mean age was 64.5 years, two patients under- '§
went surgery immediately after detection, and both had z T
invasive adenocarcinoma accompanying IPMN. In one 0 | |
of the resected patients, the cyst diameter was 35.0 mm Extra-pancreatic ~Pancreatic IPMN Benign
and the height of node protrusion was 19 mm. However, cancer cancer per se disease

lymph node metastasis was observed post-operatively and
the patient died of cancer 14 mo later. The other patient
was found to have a nodular lesion with a diameter of
26.6 mm and pancreatic cancer was diagnosed. The patient
underwent surgery, but hepatic metastasis occurred post-
operatively and she died of cancer eight mo later. Of the
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Figure 2 Number of patients of death. A: In patients with IPMN; B: In patients
with resected IPMN; C: In patients with non-resected IPMN.

patients that died of cancer due to IPMN, two refused sur-
gery and were therefore under observation only. They died
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Sex Age Region Change Change Change Resection Histopathological result Period from  Cause of death
(yr) of cystic of of mural diagnosis
lesion MPD nodule (operation) to
(mm)  (mm) (mm) death (mo)
Casel Male 89 Head 60—90 10—-20 10—30 ) Adenocarcinoma (ch+, du+) 37 Cancer of death
Case2 Male 58 Head 20—64 310 0—64 ) Adenocarcinoma (ch+, du+) 112 Cancer of death
Case3 Male 53 Tail 35 1 19 +) Invasive ductal carcinoma derived 15 (14)  Cancer of death
from IPMN (INFo, mpd+)
Case4 Female 58  Head 0 1 26.6 (+) Invasive ductal carcinoma derived 9(8) Cancer of death
from IPMN (INFB, V2, nel, du+, rp+)
was the same as in this study (Table 0).
On the other hand, other studies reported pancreatic
K R 6,11,12
cancer occurring in 3.8 to 9.2% of IPMN cases™"? In
Author (yr) Number  Extra- Age  Male: Follow-up our study it was 3.5% (5/145), which was slightly lower.
of  pancreatic (mean # female period In general, the etiology of second primary tumors is
IPMN cancers SD) (mo) . : . |
patients with IPMN cpmplex, involving mglnple factors such as: (1) shared
patients risk factors for the primary and secondary tumors, (2)
host susceptibility to the development of specific tu-
Zhong (1996) 21 5 NA NA NA p 24 ; P pe
Sugiyama (1999) 42 15 NA NA NA mors, (3) altered immunity as a result of the. primary tu-
Adsay (2002) 28 8 NA NA NA mor and/or treatment, and (4) treatment with cytotoxic
Osanai (2003) 148 35 709 314 NA agents (radiotherapy and chemotherapy)”. In the present
Wik (012 7 &/ AU A LS study, there was no clearly significant difference between
Eguchi (2006) % 32 NA NA NA cases complicated with other organ cancers and those
Choi (2006) 61 18 642484 135 658+85 ) p e L o1g -
Yoon (2008) 210 77 653+9.0 47:30 247 Wlthout Such Comphcatlons mn terms Of CySt dlameter,
Ishida (2008) 61 15" 670470 123 50.9 diameter of the main pancreatic duct, and presence or
Present study 145 42" 683+90 2026 498424 absence of mural nodules. This demonstrated that these
Total 864 284°

'In those 2 patients who had metachronous double extra-pancreatic
malignancies; “In those 4 patients who had metachronous double extra-
pancreatic malignancies; *In those 6 patients who had metachronous double
extra-pancreatic malignancies. NA: Not available.

at 37 and 112 mo, respectively, after detection. One non-
resected patient initially had a 60 mm cyst and a 10 mm
height mural nodule. When the patient died 37 mo later,
the diameter of the cyst was 90 mm and the height of the
mural nodule was 30 mm. The other non-resected patient
initially had a cyst 20 mm in diameter with no mural nod-
ule protrusion and when the patient died 112 mo later,
the cyst had become a nodular lesion with a diameter of
64 mm.

DISCUSSION

We set out in determine the prognostic factors affecting
cases of IPMN accompanied by cancer. In the present
study, it became evident that cases complicated with
metachronous and synchronous cancers in branch-type
IPMN are quite common. Other studies that closely
investigated such patients reported frequencies of extra-
pancreatic cancer of 23.6%-46.8% and of a total of 864
IPMN patients, 32.9% (284/864) had extra-pancreatic
cancer, which is almost the same as the subjects in the
present study, where the frequency was 29.0% (42/145)*""
(Table 5). In addition, the most frequently occurring
complications were gastric cancer and colon cancer, which
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data cannot be used as indices in the discovery of intra
or extra-pancreatic cancer. Thus, further investigations,
including follow-up studies, are necessary.

In the present study, most cases of IPMN were diag-
nosed after extra-pancreatic cancer was diagnosed. How-
ever, there are also reports stating that the time of IPMN
diagnosis is unrelated to the onset of extra-pancreatic
cancer™,

The follow-up period and imaging modality for
follow-up vary according to reports, and no consensus
has been obtained. In this study, no case of pancreatic
cancer occurred during follow-up. However, several reseat-
chers have reported pancreatic cancer after diagnosis of
IPMN“""" These findings demonstrate that periodic
follow-up is necessary, even after IPMN is diagnosed.

The 5-year survival of patients with IPMN that
undergo resection was reported to be for 36%-66%, even
among those with invasive cancer. Thus, longer survival
than that for pancreatic cancer can be expected[m’w].
According to our data, 25% of deaths were due to pan-
creatic cancer, while 40% were due to cancer of other
organs. On the other hand, the follow-up periods of two
patients who refused surgery and opted for conservative
treatment, but who then died due to IPMN, were 37 and
112 m, which was relatively long, Our data demonstrated
that to determine the prognosis for IPMN, intra- or extra-
pancreatic cancer is the key factor, rather than the IPMN
per se.

In conclusion, to decide on the prognosis for IPMN,
the presence of intra- or extra-pancreatic cancer is the
main prognostic factor, rather than IPMN per se. Therefore,
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Neoplasm Zhong  Sugiyama  Adsay Osanai Kamisawa  Egichi Choi Yoon Ishida Present Total
(1996) (1999) (2002) (2003) (2005) (2006) (2006) (2008) (2008) study
Gastric cancer 0 4 0 8 12 4 8 29 6 13 84
Colon cancer & 5] 0 11 7 8 4 16 4 8 66
Lung cancer 0 1 1 5 4 5 0 3 1 5 25
Bile duct cancer 0 1 0 4 1 NS 2 8 1 1 18
Prostate cancer 0 1 1 2 1 2 0 1 0 3 11
Renal cancer 0 1 1 2 0 2 0 8 1 1 11
Breast cancer 0 1 0 0 2 NS 0 0 0 7 10
Esophageal cancer 2 0 0 2 4 NS 0 0 1 0 9
Malignant lymphoma 0 0 0 0 1 NS 2 4 1 1 9
Bladder cancer 0 1 1 0 0 2 1 1 0 1 7
Liver cancer 0 0 0 1 2 NS 0 1 1 1 6
Thyroid cancer 0 0 0 0 0 NS 1 3 0 1 5
Ampullary cancer 0 0 1 0 0 NS 0 3 1 0 5
Skin cancer 0 0 1 0 0 NS 0 1 0 2 4
Uterine cancer 0 0 0 0 1 NS 0 2 0 0 ®
Laryngeal cancer 0 0 0 0 1 NS 0 0 0 1 2
Pharyngeal cancer 0 0 0 0 1 NS 0 0 0 1 2
Opvarian cancer 0 0 0 0 0 NS 0 1 0 0 1
Duodenal cancer 0 0 0 0 0 NS 0 1 0 0 1
Other cancer or unknown 0 0 2 0 0 9 0 0 0 0 11
Total 5 15 8 85) 37 32 18 77 17 46 290

there is no fixed algorithm regarding the follow-up petriod
or methodology, but in all cases, close follow-up, especially
for the development of cancer, is very important.
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