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Case report

A Case of Early Gastric Cancer
with Intraductal Papillary Mucinous Carcinoma
(IPMC) Recurrence Developing at the Site
of Pancreaticogastrostomy (PG)
After Pancreaticoduodenectomy (PD)
for IPMC of the Pancreatic Head

Momoko Sakaki *!, Hiroki Taniguchi' and Takeshi Yamano?

"Department of Surgery, Kyoto Second Red Cross Hospital, Kyoto, Japan
*Department of Pathology, Kyoto Second Red Cross Hospital, Kyoto, Japan

Abstract: A 60-year-old man underwent PD with PG for IPMC of the pancreatic head.
Seven years later, gastroscopy detected a poorly differentiated adenocarcinoma at the site
of the PG. Partial gastrectomy, total residual pancreatectomy, and splenectomy were
performed. The histologic diagnosis was both early gastric cancer and IPMC recurrence,
which were distinguished immunohistologically. This is the first case report of early
gastric cancer clearly developed from PG anastomosis, and also the first report of gastric
cancer with IPMC recurrence after PD with PG.

The mortality rate of PD is decreasing, which leads to the problem of a second cancer.
Including the present case, eight cases of gastric cancer developing after PD with PG have
been reported. To detect any second disease on both the remnant stomach and pancreas
in the early stage and treat minimally invasively, post-operative observation is important.

PG enables endoscopic and histological examinations of the remnant pancreas, whereas
endoscopy reaches the anastomosis of pancreaticojejunostomy (P]) with difficulty. Our
case suggests PG is superior to PJ for observation of the remnant pancreas, and the
remnant stomach has to be observed for a longer time after PD with PG.

Key Words: Pancreaticogastrostomy, Gastric cancer, IPMC.

Case report

In 2004, a 60-year-old man undergoing treatment for diabetes for five years exhibited a markedly
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increased the blood glucose level, and slightly increased AST/ALT levels. Abdominal ultrasound and
computed tomography revealed both common bile duct dilation and main pancreatic duct (MPD)
dilation. Gastroscopy showed a swollen papilla of Vater, which was histologically diagnosed as a well-
differentiated adenocarcinoma by the biopsy. Endoscopic retrograde cholangiopancreatography (ERCP)
revealed a dilation of both the biliary tree and main pancreatic duct for almost their entire length, and
there were neither malignant cells in bile cytology nor in pancreatic juice. Celiac angiography and
portogram showed no vascular invasion.

He underwent PD with PG on suspicion of adenocarcinoma of the papilla Vater, and the histologic
diagnosis was IPMC with no metastasis in any lymph node. There were no malignant cells, but there
was intraductal papillary mucinous adenoma (IPMA) at the surgical margin of the fixed specimens.

In 2011, seven years after the operation, he requested an examination of the remnant stomach
without any symptoms. Gastroscopy showed redness and erosion at the site of the PG (Fig. A), which
was histologically diagnosed as a poorly differentiated adenocarcinoma. No discharge from the PG
detected. Endoscopic ultrasonography on the tumor showed an unseparated submucosal layer, so the
tumor was thought to be intramucosal cancer.

Fluoroscopy of the stomach (Fig. B) and ERP from the stomach (Fig. C) showed MPD dilation and
no features consistent with IPMC in the histology of the remnant pancreatic duct opening, or cytology of
the pancreatic juice. He underwent partial gastrectomy, total residual pancreatectomy and splenectomy.

Macroscopically, an ill-defined lesion with a flat surface and brownish discoloration, 0.4 cm in
maximum diameter, was found in the gastric mucosa near the main pancreatic duct opening of the
pancreaticogastrostomy junction (Fig. D). On cut sections of the remnant pancreas, the main pancreatic
duct was dilated from the anastomotic site to the pancreatic tail (Fig. E).

Histologically, the gastric lesion was a poorly differentiated adenocarcinoma with trabecular and
tubular structures, and infiltrated into the submucosa (Fig. F-A). The dilated main pancreatic duct was
lined by a tall mucous columnar epithelium with papillary proliferation into the duct lumen. The

A. Gastroscopy shows irregular membranes with
redness around the MPD opening (circle).
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papillary structures lacked fibrovascular stalks and showed loss of nuclear polarity (Fig. F-B). Stromal
invasion was not obvious, so we regarded the lesion as non-invasive type of IPMC. Although the
primary resected tumor had been mainly growing in the main pancreatic duct of the pancreatic head, the
first tumor was a non-invasive adenocarcinoma, which was histologically similar to the remnant
pancreatic cancer (Fig.G). Intraductal spread of the IPMA in the first tumor had reached the end
margin of the pancreatic cut (Fig. H). From these findings, we diagnosed the remnant pancreatic cancer
as recurrent IPMC, non-invasive type. The gastric adenocarcinoma histologically differed from the
pancreatic IPMC, and there was no transition between the two carcinomas. Immunohistochemically,
gastric adenocarcinoma was Cytokeratin7 —/Cytokeratin20+, whereas IPMC was Cytokeratin7 +
/Cytokeratin20 + (Figs. F-A, F-B). From these findings, we diagnosed the gastric cancer as a primary,
poorly differentiated adenocarcinoma, which arose near the site of the pancreaticogastrostomy. There

B. The remnant MPD (arrows) is drawn through a
pool with a converging fold (PG: arrow head) by
fluoroscopy of the stomach.

C. MPD is expansive and winding in ERCP.
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D. Resected specimen at the second operation. A brownish
discolored lesion with flat surface (circle) was seen in the
gastric mucosa near the main pancreatic duct opening of the
anastomotic site (arrow).

E. Sagittally sectioned remnant pancreas. The main pancreatic
duct (arrows) was dilated from the anastomotic site to the tail of
the pancreas.

were no lymph node metastases in either carcinoma. The clinical stage of the gastric cancer was stage
IA (pT1b,pNO,pMO).
The patient was discharged 17 days after the operation, and his blood sugar level was controlled

with insulin. Though neither of the two cancers recurred, he died of pneumonia two years after the
second operation.
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E  The anastomotic site. A: gastric tumor, B: pancreatic tumor, MPD: main pancreatic duct
F-A. The gastric tumor. A poorly differentiated adenocarcinoma with trabecular and tubular
structures showed submucosal invasion. Its immunohistochemical staining of cytokeratin 7
was negative and of cytokeratin 20 was positive.
F-B. The main pancreatic duct of the remnant pancreas. The ductal epithelium showed
occasional papillary proliferation with a lack of fibrovascular stalks and loss of nuclear polarity.
Its immunohistochemical staining of both cytokeratin 7 and cytokeratin 20 was positive.
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G. The primary resected tumor. The primary tumor was a non-
invasive adenocarcinoma, which was histologically similar to
the remnant pancreatic cancer.

H. The pancreatic cut end margin at first resection. Intraductal
spread of IPMA was found.

Discussion

At the first operation, PD was performed for IPMC of the pancreatic head. At that time, IPMN had
not yet been defined and the histologic diagnosis was papillary adenocarcinoma of the papilla of Vater.
However, histological reexamination immediately before the second operation led to a diagnosis of
IPMC of the pancreatic head. In addition, IPMA at the surgical margin was demonstrated, but this did
not mean that the pancreas was resected insufficiently. It is generally believed that IPMA on surgical
margins does not warrant further resection, because IPMA is a common incidental finding in the general
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population'?.

PG was performed as a method of reconstruction following PD. PG is a reasonable alternative
procedure, which was first reported in 1934, with expectations of less tension on and better blood supply
to the anastomosis. Thereafter, many retrospective comparative studies of PG and PJ have been
reported. Some studies supported using PG over PJ, showing higher mortality, greater body weight
loss, a larger number of bile leaks, and a larger number of infections requiring new CT-guided drainage
in the PJ group, compared to the PG group®®. However, the latest clinical analyses of randomized
controlled trials concluded that there is no universal agreement as to which reconstruction method is

superior”™”.

A meta-analysis showed the pancreatic fistulae, mortality, reoperation, and length of
hospital stay were not statistically different between the PG and PJ groups, and that binding PJ
significantly reduced the pancreatic fistula and postoperative complications compared with conventional
PJ”. Further studies are necessary to define the optimal technique of pancreatic reconstruction after
PD in high-volume centers by high-volume surgeons considering new approaches, such as bindng PJ
and modified PG (Fig.I-A, I-B). Although no consensus has been reached on the superiority of PG,
we support using PG over PJ, based on postoperative observations. PG enables endoscopic and
histological examinations of the remnant pancreas, whereas reaching the anastomosis of PJ by
endoscopy is difficult. As peroral pancreatoscopy enables more detailed examination'?"?, if it had been
performed in our case, the IPMC could have been diagnosed before the second operation. This is
especially important for patients with non-invasive IPMNs who have a significant risk of recurrence and
need careful evaluation of the remnant pancreas. Therefore, following PD, PG is performed at our
institution. Although in patients who underwent PD with PG, exocrine insufficiency was a concern
because pancreatic juice is deactivated by gastric acid after PG, several published studies have reported
that exocrine pancreatic function after PD depends on the degree of fibrosis in the pancreatic remnant,
and that there is no significant difference in pancreatic exocrine insufficiency between PJ and PG'**.

Even in a study which concluded that PG was more frequently associated with severe steatorrhea than
PJ in cases of nonhistologic obstructive pancreatitis, there was no significant difference in post-
operative weight loss between PJ and PG*®. Our patient, who stood 164 cm tall, had lost very little

I-A. The reconstruction of binding PJ.1¥
I-B. The reconstruction of modified PG."
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weight in the seven years after PD, from 53 kg to 52 kg. Anastomosis occlusion is easy to detect in PG.
Of course, it doesnt mean that PG produces anastomosis occlusion more frequently than PJ. In PJ,
anastomosis occlusion is often overlooked because endoscopic examination is impossible, though CT
showed changes of pancreatic duct diameter after PD as frequent as in PG*.

Seven years after PD, a second disease was detected at the site of the PG as a poorly differentiated
adenocarcinoma. Early gastric cancer and IPMC recurrence were possible because of IPMA at the
surgical margin of the first operation. A second operation was thought to be sufficient for both cancers,
and partial gastrectomy, total residual pancreatectomy, and splenectomy were performed. If non-
invasive IPMC is limited, partial pancreatectomy may be considered to preserve a part of the tail of the
pancreas and the spleen. In our case, as the main pancreatic duct was dilated and IPMC for almost the
entire length was suspected, we carried out total residual pancreatectomy and splenectomy. On the
other hand, if gastric cancer had developed, poorly differentiated intramucosal cancer would have been
suspected. The standard treatment for that cancer is distal gastrectomy and D1+ lymph-node
dissection'”. However, undifferentiated-type intramucosal early gastric cancer 20 mm or less in size
without lymphatic-vascular capillary involvement or ulcerative findings was reported to present a
negligible risk of lymph node metastasis'®, so endoscopic resection of these lesions is permitted for
clinical study, although indications for endoscopic resection for undifferentiated-type early gastric
cancer have not yet been established”. The lesion on the PG was less than 20 mm and without ulcers.
Although capillary involvement cannot be estimated before resection, if involvement is positive, partial
gastrectomy is thought to be sufficient. Of course, endoscopic resection of the PG is also technically
difficult.

The histologic diagnosis proved both IPMC reccurence and poorly differentiated intrasubmucosal
(SM1) early gastric cancer without lymphatic-vascular capillary involvement, and these were
distinguished immunohistologically. The gastric cancer cells were negative, while the IPMC cells were
positive for CK7. There was no lymph node metastasis. This meant that the sphere resected in the
second operation was adequate.

The IPMC of the remnant pancreas was a non-invasive carcinoma, and this supports the general
impression that cancers developing from IPMNs show slow progression, although it is not clear when
the IPMC developed from the IPMA at the surgical margin over the seven years between the first and
second operations.

As the mortality rate of PD is decreasing, post-operative patients have good long-term survival
rates and this leads to the problem of a second gastric cancer in the preserved stomach. Seven cases
of gastric cancer developing after PD with PG have been reported (Table 1), and all of them were in
Japan®®. In two cases, gastric cancer involved PG anastomosis'®®”. However it was not proven that the
cancers had developed originally from the anastomosis because both cancers were detected in the
advanced stage. In our case, an early gastric cancer of 4 mm was on the anastomosis, so this is the first
report of a gastric cancer clearly developed from PG anastomosis. Including the present case, the eight
cases are not so high a number, considering the frequency of gastric cancer in Japan. Even so, if similar
cases increase in the future, PG should be suspected of leading to gastric cancer. The condition in the
gastric cavity certainly changes with PG. Though the influence of pancreatic juice excretion on the
development of gastric cancer has not been clarified, in rats, it is indicated that pancreaticoduodenal

26)27)

secretions are associated with gastric carcinoma®*”. Incidentally, the influence of gastric juice reflux on
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Table 1.
Year | Patient | First Diagnosis Second Diagnosis: | Period(mo) | Prognosis
Reference | age Surgical procedure (after
(yr)- second
gender operation)
1995 | 68 M Pancreatic Early gastric | 49 Alive (1 yr)
23 mucinous carcinoma:
cyst adenoma mucosal resection
1996 | 65 F Chronic Early gastric | 21 Alive (1 yr 4
22) pancreatitis carcinoma: mo)
wedge resection
2001 | Not Not stated Early gastric | Not stated | Not stated
21 stated carcinoma:
not stated
2001 | 55 F Carcinoma of the | Advanced gastric | 70 Dead (1 yr 10
18) papilla of Vater carcinoma: mo)
distal gastrectomy due to
recurrence
2002 | 72 M Pancreatic Early gastric | 50 Alive (3 yr 3
20) carcinoma carcinoma: mo)
distal gastrectomy
2004 | 59 F Carcinoma of the | Advanced gastric | 48 Dead (10 mo)
17 common bile duct | carcinoma:  total due to
gastrectomy, recurrence
residual
pancreatectomy,
and
splenectomy
2006 | 76 M Carcinoma of the | Early gastric | 62 Alive (10 mo)
19) intrapancreatic carcinoma:
bile duct distal gastrectomy
2011 | 67M IPMC of the | Early gastric | 84 Dead (2 yr)
(present pancreatic head | carcinoma: due to
case) partial pneumonia

gastrectomy, total
residual
pancreatectomy

and splenectomy.
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the occurrence of IPMC has not been reported.

In the eventuality that PG has any relationship with the development of gastric cancer, it is
remarkable that the latter developed comparatively long after PD in the eight cases. It developed with
a median time of 50.0 months (range: 21-84 months), and in three of the eight patients, after more than
5 years. At that point in time, patients are not under regular observation , even if the original diseases
were malignant.

When gastric cancer develops after PD with PG without cancer of the pancreas, the residual
pancreas can be preserved. If gastric cancer is revealed in the early stage and separate from the PG,

d¥?%%  Even when the

the PG anastomosis and the whole remnant pancreas can be retaine
anastomosis is occupied by advanced gastric cancer, a part of the distal pancreas can be left by
reconstructive pancreaticojejunostomy®.

We reported the first case of early gastric cancer with IPMC recurrence, both developing at the site
of the PG, which suggests that we should follow up carefully both the remnant stomach and the pancreas
after PD. This is especially important in patients with IPMNs because of the high prevalence of
malignant neoplasms, and care should be taken regarding the possible occurrence of malignant
neoplasms in other organs”. Finally, PG is thought to be superior to PJ in terms of observation of the

remnant pancreas and to ask for longer observation of the remnant stomach.

The authors indicated no potential conflict of interest.
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