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INTRODUCTION AND IMPORTANCE: The prognosis of non-invasive intraductal papillary mucinous neo-
plasma (IPMN) is better than that of pancreatic cancer. However, if the first surgical finding revealed an
invasive IPMC, the risk of recurrence was found to be 7-21%.

CASE PRESENTATION: A 76-year-old Japanese man had undergone subtotal stomach-preserving pancre-
aticoduodenectomy for intraductal papillary mucinous carcinoma non-invasive type at our hospital. No
signs of adenocarcinoma at the resection margin were found by pathological examination of frozen sec-
tions. Five years later, a blood analysis showed increased serum CA19-9 level. A contrast-enhanced
computed tomography scan of the abdomen revealed a mass adjacent to the pancreaticogastrostomy
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anastomosis. The patient underwent a total pancreatectomy. The tumor was identified as a recurrent

neoplasm
Total pancreatectomy IPMC with subserosal invasion, but without nodal involvement. The resection margins were negative.
Resection The patient’s postoperative course was uneventful, and he was discharged after 12 days. He is being

followed up without adjuvant chemotherapy.

DISCUSSION: The prognosis of IPMN is better than that of pancreatic cancer. However the risk of recur-
rence in invasive IPMC was found to be 7-21%. Therefore, IPMC must be surveilled every three months
using tumor markers and imaging. Local recurrence in remnant pancreas is usually treated with systemic
therapy. The median long-term survival after total pancreatectomy (range 7-24 months) was shown to
be better than when chemotherapy alone was used (range 10-13 months).

CONCLUSION: We chose secondary surgery in term of survival time although there are quality of life
drawbacks that currently make total pancreatectomy more inappropriate in patients than chemotherapy.

© 2021 The Author(s). Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Intraductal papillary mucinous neoplasms (IPMNs) are mucin-
producing cystic pancreatic lesions, precursors to pancreatic ductal
adenocarcinoma (PDAC), and classified as low-grade dysplasia
(LGD), high-grade dysplasia (HGD), and invasive intraductal pap-
illary carcinoma (IPMC) [1]. There are three IPMN groups (without
carcinoma in situs (CIS) invasion, slight CIS invasion, and mas-
sive IPMN-derived invasive carcinoma) with four histological types
(hyperplasia, adenoma, adenocarcinoma, and invasive cancer).
After primary resection in patients with non-invasive lesions and
slightly invasive lesions, the survival rate was 73.2%-100%, whereas
it was 34%-62% in patients with invasive carcinoma [2]. Although
the prognosis is better for of non-invasive and slightly invasive
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IPMC than for ordinary-type pancreatic cancer, there is still a pos-
sibility of local recurrence with multi-centric occurrence in the
remnant pancreas. For non-invasive or slightly invasive IPMC, the
reported overall disease recurrence rate is 1.3%-9.3%, with a pan-
creatic remnant recurrence rate of 1.3%-6.3% [3,4]. The recurrence
time ranges from 6 months or less than 11 years after the pri-
mary resection. Herein, we report a case of total pancreatectomy for
remnant pancreatic carcinoma after subtotal stomach-preserving
pancreaticoduodenectomy (SSPPD) for IPMC five years prior. The
work is reported in line with the SCARE 2020 Guidelines [5].

2. Presentation of case

A 76-year-old Japanese man visited our department by referral
from nearby hospital for an upper abdominal discomfort examina-
tion. Contrast-enhanced computed tomography (CT) showed that
the main pancreatic duct was dilated by 10 mm, but there were
no nodules in the pancreas, and there was no indication of metas-
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tasis to the lymph nodes, liver, or lung. On admission, laboratory
testing did not indicate liver or kidney dysfunction, and the remain-
ing hematologic parameters were within normal ranges (including
serum carcinoembryonic antigen (CEA) [1.7 ng/dL] and carbohy-
drate antigen 19-9 (CA19-9) levels [9.0U/mL]). IPMC or main duct
IPMN was suspected, and the patient was scheduled for SSPPD with
lymph node dissection. The operation was performed by our team,
which consisted of surgeons performing 30 operations a year in
the hepatobiliary and pancreatic field. The total operating time was
530 min, and the intraoperative blood loss was 290 mL.

The specimen was 10.0 cm(1)x3.0 cm(w)x 1.8 cm(h),IPMC[ pTis,
INFa,ly0,v0,ne0, pNO(0/12),pPMO0.pDMO,pRMO,MO,pStage0], and
there was no exposure to the peeled surface. Pathological exam-
ination of the frozen sections showed no signs of adenocarcinoma
at the resection margins (Fig. 1). Hematoxylin and eosin stain-
ing showed that the main pancreatic duct was dilated by mucous
retention and that a papillary tumor grew inside the duct. Atypical
cells with chromatin and an irregular nuclear-to-cytoplasmic ratio
were observed in the pancreatic duct (Fig. 2a, b). Morphological and
immunohistochemical analyses showed that the cells were positive
for the genes CDX2, MUC2, MUC5AC, and MUC6, and negative for
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Fig. 1. Macroscopic findings. The specimen was 10.0cm x 3.0cm x 1.8 cm, intra-
ductal papillary mucinous carcinoma (IPMC; pTisNOMO, pStage0), and there was no
exposure to the peeled surface. No signs of adenocarcinoma at the resection margin
were found by pathological examination of frozen sections.

MUCI1. Furthermore, immunohistochemical analyses showed that
the cells were Ki-67 positive, and there was no p53 overexpression
(Fig. 2c-i). This specimen was diagnosed as IPMC non-invasive type
with anintestinal epithelial subtype based on the pathological find-
ings. The patients suffered delayed gastric emptying twice, whereas

MUC2 (x100)
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Fig. 2. Microscopic, morphological, and immunohistochemical findings.

p53 (x100)

(a) (b) In hematoxylin and eosin stain, these specimen were observed that the main pancreatic duct was dilated by mucous retention, and papillary tumor was increased in
duct. Atypical cells with chromatin and irregular nuclear-to-cytoplasmic ratio was observed in pancreatic duct.

(c)(d)(e)(f)(g)(h)(i) Immunohistochemical analyses showed that the cells were positive for CDX2, MUC2,MUC5AC and, MUC6 and negative for MUC. Besides, immunohisto-
chemical analyses showed that the cells were positive for Ki 67, and there was no overexpression for p53.
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Fig. 3. Abdominal contrast-enhanced computed tomography scan.

(a) (b) A follow-up Contrast-enhanced CT scan revealed a mass adjacent to pancreaticogastrostomy anastomosis (white arrows), no nodules were found in remnant pancreas,

and there was no indication of metastasis to the lymph nodes, liver, and lung.
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Fig. 4. Macroscopic findings. The tumor was identified as a recurrent IPMC with subserosal invasion, but without nodal involvement (pT3NOMO; pStagelll).The resection

margins were negative.

this condition was improved by the conservative therapy, and he
was discharged after 54 days. The patient continued routine follow-
up examinations (e.g.,ultrasonography and dynamic CT) every six
months without adjuvant chemotherapy as per the pathological
findings.

The patient was not oncologically suffered recurrence and
metastasis for five years after initial surgery. However, CEA and
CA19-9 levels (11.5ng/mL and 30.3U/mL, respectively) and glu-
cose tolerance worsened. A follow-up CT scan revealed a mass
adjacent to the pancreaticogastrostomy anastomosis, but there
were no nodules in the remnant pancreas, and there was no indi-
cation of metastasis to the lymph nodes, liver, or lung (Fig. 3).
Laboratory tests showed that there were no liver or kidney dys-
function, and the remaining hematologic parameters were almost
within normal ranges. As IPMC recurrence was suspected, and
the patient was scheduled for total pancreatectomy, subtotal gas-
trectomy and splenectomy. The total operating time was 328 min,
and the intraoperative blood loss was 600mL. The specimen
was 3.5cm(1)x3.8 cm(w), and IPMC invaded the serosa from the
muscularis propria (Fig. 4a, b.). IPMC was observed in the rem-
nant pancreas, extended into the stomach and was confirmed
by histological findings [Pbt, pTS3, cystic type, IPMC invasive,
pT3(stomach), int, INFa, ly0, v1,ne0, mpdx, pCHX, pDUX, pSO, pRPO,
pVo0, pAO, pOO1(stomach), pBCMX, pDPMO, pNO(0/13), RO]. How-
ever, there was no evidence that it spread to the lymph nodes,
and pathological examination of frozen sections didn‘t identify
adenocarcinoma at the resection margins (Fig. 5a-c). Morpho-
logical and immunohistochemical analyses showed that the cells
were positive for genes CDX2, MUC2, and MUC5AC, and nega-
tive for MUC1 and MUC 6. Immunohistochemical analyses showed
that the cells were Ki 67 positive with no p53 overexpression

(Fig. 5d-j). Based on the pathological finding, this specimen was
diagnosed with IPMC invasive recurrence with an intestinal epithe-
lial subtype because of the similarity to the original pathological
findings. The patient’s postoperative course was uneventful, and
he was discharged after 12 days. As a blood sugar control after
total pancreatectomy, we introduced rapid-acting insulin analogue
(Humalog® injection) 2 units after each meal and ultra-long acting
insulin analogue (LANTUS Solo Star® 2 units after noon. A glucose
value after total pancreatectomy is approximately 100-150 mg/dl,
whereas we exchanged rapid-acting insulin analogue (Humalog®
injection) 1 units after each meal and ultra-long acting insulin ana-
logue (LANTUS Solo Star® 1 units after noon at 5 months after
total pancreatectomy because the patient was sometimes suffered
hypoglycemia. The patient chose follow-up examinations without
adjuvant chemotherapy and is alive with no signs of cancer recur-
rence eight-months after surgery.

3. Discussion

IPMNs are classified further into four epithelial subtypes based
on mucin expression and morphology: gastric, intestinal, pancre-
atobiliary and oncocytic [6]. The gastric subtype usually exhibits
low- to intermediate-grade dysplasia but may rarely progress to
an aggressive tubular-type adenocarcinoma. Although progression
from gastric-subtype IPMN to cancer is relatively rare, one study
found that 74% of IPMN -associated cancers were of the gastric
subtype and had significantly worse survival rates compared to
other IPMN derived cancers [7]. The other subtypes are associated
with higher grades of dysplasia and malignant transformation. The
intestinal subtype is the most common form of main duct IPMN
and correlates with progression to colloid carcinoma. The pancre-
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Fig. 5. Microscopic, morphological, and immunohistochemical findings.
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(a) (b) (c) IPMC was observed in the remnant pancreas, and it extended into the stomach; however there was no evidence that it had spread to the lymph nodes, and no signs
of adenocarcinoma at the resection margin were found by pathological examination of frozen sections.

(d)(e)(f)(g)(h)(i)(j) Immunohistochemical analyses showed that the cells were positive for CDX2, MUC2, and MUC5AC and negative for MUC1 and MUC6. Besides, immuno-
histochemical analyses showed that the cells were positive for Ki 67, and there was no overexpression for p53.

atobiliary subtype carries the highest prognostic because of its high
progression rate to invasive tubular adenocarcinoma.

Recurrence risk factors are also attributed to IPMN histological
subtypes, whichrecur at different rates (non-invasive IPMN: gastric
3.4%, intestinal 9.8%, pancreatobiliary 11.1%, oncocytic 0%) [8]. Pre-
operative identification of pancreatobiliary or intestinal subtypes
would be benefical for risk stratification and resection planning.

Intrapancreatic recurrence of IPMN or pancreatic cancer could
be explained by a close margin at the time of the original resec-
tion or by the finding HGD (PanIN-3) at the margins. The results are
inconclusive regarding the influence of the margin on recurrence,
partly because there is no consensus on the definition for margin
positivity following IPMN resection [9]. White et al. defined a pos-
itive margin as any IPMN grade present at the margin, excluding
PanIN-1 and -2, and reported recurrence in 17% of positive margins

versus 2% of negative margins (p=0.02) [10]. A meta-analysis com-
prising 12 studies with a total of 701 non-invasive IPMNs defined a
positive margin as any dysplasia grade, excluding PanIN-1A and 1B,
which yielded a 9.6% recurrence rate in positive margin resections
compared to 3.7% in negative margin (p=0.01) [11]. Most authors
speculate that positive margins do not represent a local oncological
resection failure since the resulting recurrence rarely occurs at the
margin itself [11,12].

Recently, several cases of IPMC relapse following radical surgery
for IPMN or IPMC were reported. The disease recurrence rate in
the pancreatic remnants following the surgical removal of IPMC
was 7-26% after a median follow-up period of 46 months and had
an average excision ratio of 36% [3,13,14]. A Japanese multicen-
ter study of 1074 IPMN patients also reported that the five-year
and ten-year cumulative high-risk lesions incidences; malignant
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IPMN progression and new PDAC development, in the remnant
pancreas after IPMN surgical resection were 6.2% and 12.6%, respec-
tively [15]. Several reports stated that the mean interval between
resection and recurrence diagnosis was 18 + 3 months; recurrence
occurred 70% of cases within two years and 91% within three years
of resection [3]. Others reported that the median postoperative
disease-free interval was 38 months.

Alternatively, IPMNs may result from a pancreatic field defect
comprised of diffusely unstable ductal epithelium prone to
malignant degeneration [2,3,16]. From an oncologic perspective,
multifocal disease and the likelihood of a widespread field defect
argue in favor of the radical resection of all pancreatic tissue
via total pancreatectomy. However, the magnitude of the post-
operative morbidity related to the pancreatic state is generally
considered too severe, except for those cases with the great-
est recurrence risk. Therefore, current management guidelines
recommend a limited segmental resection followed by ongoing,
postoperative surveillance of the pancreatic remnant for most
lesions meeting resection criteria [1].

After the initial surgery, the remnant pancreatic recurrence
prognosis was reported to be between 16 and 27.2 months, the
overall survival was two months, and the median survival time was
between 10.7 and 13.5 months (equivalent to unresectable cases),
between 16 and 26 months for PDAC, and between 7 and 24 months
for IPMC after total pancreatectomy [17].

Our patient’s recurrence may have been due to multifocal dis-
ease that developed a new cyst over time, rather than the resection
margins. We considered the overall survival and median survival
times and chose secondary surgery over chemotherapy despite the
quality of life drawbacks that may make remnant or total pancrea-
tectomy inappropriate for some patients (e.g. worsening of diabetes
mellitus and exocrine dyfunction).

4. Conclusion

We completely cured a recurrent IPMC that arose in the rem-
nant pancreas following pancreaticoduodenectomy for IPMC after
follow-up period of 8months. Earlier detection through annual
check-ups, periodical tumor markers, and imaging analyses is
important. Moreover, remnant pancreatectomy is the preferred
approach for treating remnant pancreatic carcinoma due to better
median long-term survival outcome.
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