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Introduction

Brain metastasis represent the most common tumor affecting the central nervous system (CNS) and are
a relatively frequent event during the course of disease for several high-incidence cancer types. Their
incidence is reported to be 9%-17%, although the real frequency is thought to be higher. [1]

Despite advances in diagnostic tools and the improvement in imaging technology, a primitive tumor is
not identified in up to 15% of cases of brain metastasis. [2]. Metastatic adenocarcinoma is the most
common histopathology finding of cancers of unknown primary site (80%) [3, 4]. The lung is the most
frequent primary site, in CNS metastases initially diagnosed as CUP however, surprisingly, a pancreatic
tumor is identified in a significant number of cases (8%) while the remainder of gastrointestinal cancers
represent 19%. [5].

Intraductal papillary mucinous neoplasm (IPMN), is a pathological entity first identified by Ohhashi et
al. characterized by the presence of intraductal mucin-producing neoplastic epithelial cells and cystic
dilation of pancreatic ducts. [6]

The malignant potential of IPMNs is low. Although IPMN is believed to progress slowly and have a
better prognosis after resection compared to invasive pancreatic ductal adenocarcinoma (PDAC)[7,8],
an associated invasive PDAC is found in 40%-60% of extensively sampled resected IPMNs and these
cases showed a poorer prognosis compared to pure IPMN [9-11].

Here we report a patient diagnosed with IPMN that despite the stability of the pancreatic lesion
developed inguinal lymph nodal and double brain metastasis. The clinical and pathological findings are
discussed. Moreover, we also review all the cases of brain metastasis from pancreatic carcinoma

reported in the medical literature looking for possible common features.

Materials and methods

We performed a MEDLINE and PUBMED review of the medical literature using as keywords
“pancreatic neoplasms”, “pancreatic tumor” and “brain metastasis”. Only articles in English were
considered and reports of post mortem discovered lesions were excluded.

The results are summarized in Table 1.



Case report

In July 2014, a 66 years old man presented with an incidental finding of a cystic lesion of the head of
the pancreas after a US abdomen scan.

A CT scan showed multiple ipodense lesions of the head of the pancreas, associated with right inguinal
lymphadenopathy. The pancreatic lesion was suspicious for an IPMN.

The patient underwent endoscopic biliopancreatic fine needle aspiration (FNA) of the lesion and the
cytological examination showed rare papillary cellular aggregates with very bland atypia in a mucinous,
Alcian blue-positive material; these findings were consistent with a possible IPMN.

Blood tests were negative for pancreatic tumor biomarkers. Esophagogastroduodenoscopy showed a
normal appearing upper gastrointestinal tract. The colonoscopy detected a severe sigma diverticulosis
and colorectal polyposis (histological examination showed: 2 tubular adenomas with low grade
dysplasia and one tubular adenoma with high grade dysplasia).

A right lymphadenectomy was performed. The histological examination identified lymph node
metastases of a mucinous papillary adenocarcinoma with bland cytological atypia (figure 2A). These
findings were similar to what observed in the pancreatic FNA.

The case was discussed in a multidisciplinary panel and, since no evidence was found of other primary
neoplasms, the metastases were thought to originate from a component of invasive adenocarcinoma
associated to the pancreatic IPMN. Chemotherapy with the FOLFOX regimen was started, but after
five cycles, a CT scan showed new abdominal lymphadenopathies, while the residual right inguinal
lymphadenopathy and the pancreatic lesion were stable. A second-line chemotherapy protocol with
carboplatin and taxol was then started, but only a cycle was administered because of neurologic toxicity.
Therefore, the patient underwent 6 cycles of chemotherapy with gemcitabine. A follow up CT scan
performed at this time-point showed stability of the pancreatic lesion, but progression of the abdominal
lymphadenopathy.

In May 2017 the patient complained of bilateral worsening of visual acuity, with a severe decline of
acuity for distant objects. The rest of the neuro-ophthalmologic evaluation was unremarkable. Brain
MRI was performed and demonstrated two occipital bilateral cystic lesions, with no contrast

enhancement, causing mass effect. (figure 1)



Patient underwent surgical removal of the brain lesions. After the craniotomy, under the dura mater it
was possible to see a translucent mass. The tumor capsule was too adherent to the surrounding brain
parenchyma, so it was decided to drain them first and then to dissect and remove the capsule. The
content of the cysts was mucinous and transparent.

The post op was uneventful, a brain scan ruled out any acute complication and confirmed the successful
removal of the lesions. Since the very first post-operative days the patient reported an improvement in
visual acuity for distant objects. The patient was discharged in post-operative day 4 and died a week
after for respiratory problems.

Histologic examination found a mucinous and papillary neoplasm with very mild cytological and
nuclear atypia (figure 2B). Immunohistochemistry staining for cytokeratin (CK) 7 resulted strongly and
diffusely positive (figure 2C), while CDX2 staining showed only a focal and faint nuclear positivity
(figure 2D). Cytokeratin 20 and TTF1 were negative. These findings overlapped with the previous
cytological and histological examinations, and they were deemed consistent with a pancreatic origin.

[12]

Discussion

Pancreatic cancer is an aggressive neoplasm and, despite the many advances in diagnostic techniques,
the majority of these tumors are identified in an already advanced, metastatic stage. Nevertheless,
patients with pancreatic cancer have only very rarely been reported to develop metastatic lesions to the
CNS. [13-19]

Park et al. reported only seven cases of CNS metastasis (4 cerebral-3 spinal) in a cohort of 1229 patient
affected by pancreatic cancer.[15]

IPMN is a pathological entity recognized by the World Health Organization (WHQ) classification of
digestive system tumors in 1996 and, it is characterized by the presence of mucin-producing epithelial
cells and cystic dilation in the pancreatic ducts. [6]

IPMNSs represent more than one-third of all cystic neoplasms of the pancreas, but less than 1% of all
pancreatic tumors [20,21]. The malignancy potential of IPMNs is low; they are categorized

histologically based on the degree of dysplasia (low-grade, moderate-grade and high-grade). As
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foretold, an invasive adenocarcinoma can be associated, usually of the ductal type.

Despite its more benign nature, compared to invasive adenocarcinoma, few cases of brain metastasis
from IPMN are reported.

From our search we found 12 cases of brain metastasis from pancreatic tumor. The first one was
reported in 1990.

In the majority of cases brain lesions were metachronous to the pancreatic cancer. Only two reports of
brain metastasis secondary to IPMN-derived invasive pancreatic carcinoma.

The case presented by Chiang et all showed an immunohistochemistry pattern that was
similar to our case. The only difference is that in our patient, tumor cells were focally positive
for CDX 2. [19] Similarly, in the case of brain metastasis of pancreatic adenocarcinoma by EI Kamar
et al, the immunohistochemical stain for CK-7 was positive, while those for CK-20 and TTF-1 were
negative. [16]

Only 5 out of 12 patients underwent surgical removal of the metastasis. Among them, only in one case
the brain tumor was the first manifestation of the disease. In this group, the metastasis was located in
the posterior cranial fossa in 3 cases. All the 5 patients received adjuvant chemotherapy. In 3/12 cases
a biopsy was performed and 2/12 were treated with radiation only (whole brain radiotherapy). In 2 cases
best supportive care was offered: one of them was a patient with multiple brain metastasis involving
also the basal ganglia, while the other was a patient with multiple metastases at different sites at
diagnosis. Only in 2 out 12 cases there were no other metastasis.

In our case, we proposed surgical resection to the patient because of the significant mass effect of the
lesions and the presence of specific symptoms (visual disturbances). Moreover, even if located in an

eloquent area, the metastasis were superficial and quite easy to address.

Conclusion
In our report we describe a patient that despite a pancreatic lesion, suggestive of IPMN, developed
lymph nodal and brain metastasis. The pathological findings of both metastases were consistent with a

pancreatic origin, despite radiological stability of the primary lesion. Therefore, despite its rarity,



pancreatic carcinoma should be included in the differential diagnosis of cerebral cystic metastasis along

with lung, prostate, breast, and ovary cancers.

REFERENCES

1. Nayak L, Lee EQ, Wen PY. Epidemiology of brain metastases. Curr Oncol Rep. 2012

Feb;14(1):48-54.

2. Han HJ, Chang WS, Jung HH, Park YG, Kim HY, Chang JH. Optimal Treatment Decision for
Brain Metastases of Unknown Primary Origin: The Role and Timing of Radiosurgery. Brain Tumor

Res Treat. 2016 Oct;4(2):107-110.

3. Pavlidis N, Pentheroudakis G. Cancer of unknown primary site Lancet 2012; 379: 1428-35

4. Milovic M, Popov |, Jelic S. Tumor markers in metastatic disease from cancer of unknown primary

origin. Med Sci Monit 2002;8:MT25-30

5. Polyzoidis KS, Miliaras, Pavlidis GN Brain metastasis of unknown primary: A diagnostic and

therapeutic dilemma. Cancer Treat Rev. 2005 Jun;31(4):247-55.

6. Ohhashi K, Murakami Y, Maruyama M, Takekoshi T, Ohta H, Ohhashi I: Four cases of mucous

secreting pancreatic cancer. Prog Dig Endosc 1982, 20:348-351.

7. Obara T, Maguchi H, Saitoh Y, Itoh A, Arisato S, Ashida T, Nishino N, Ura H, Namiki M: Mucin-
producing tumor of the pancreas: natural history and serial pancreatogram changes. AmJ

Gastroenterol 1993, 88:564-569.



8. Levy P, Jouannaud V, O'Toole D, Couvelard A, Vullierme MP, Palazzo L, Aubert A, Ponsot P,
Sauvanet A, Maire F, Hentic O, Hammel P, Ruszniewski P: Natural history of intraductal papillary
mucinous tumors of the pancreas: actuarial risk of malignancy. Clin Gastroenterol Hepatol 2006,
4:460-468.

9. Sohn TA, Yeo CJ, Cameron JL, Hruban RH, Fukushima N, Campbell KA, Lillemoe KD:
Intraductal papillary mucinous neoplasms of the pancreas: an updated experience. Ann Surg 2004,

239:788-797. discussion 797-789.

10. Raut CP, Cleary KR, Staerkel GA, Abbruzzese JL, Wolff RA, Lee JH, Vauthey JN, Lee JE,
Pisters PW, Evans DB: Intraductal papillary mucinous neoplasms of the pancreas: effect of invasion

and pancreatic margin status on recurrence and survival. Ann Surg Oncol 2006, 13:582-594. d

11. Hruban RH, Pitman MB, Klimstra DS: Tumors of the Pancreas. Atlas of Tumor Pathology, 4th

series, fascicle 6. Washington: Proceedings of the American Registry of Pathology; 2007.

12. Bayrak R, Haltas H, Yenidunya S (2012) The value of CDX2 and cytokeratins 7 and 20
expression in differentiating colorectal adenocarcinomas from extraintestinal gastrointestinal
adenocarcinomas: cytokeratin 7-/20+ phenotype is more specific than CDX2 antibody Diagn. Pathol.

2012 7:9.

13. Kuratsu J, Murakami M, Uemura S, Ushio Y. Brain and skull metastases of hepatic or pancreatic

cancer--report of six cases. Neurol Med Chir (Tokyo). 1990 Jul;30(7):476-82.

14. Yamada K, Miura M, Miyayama H, Sakashita N, Kochi M, Ushio Y. Brain metastases from
asymptomatic adenocarcinoma of the pancreas: an autopsy case report. Surg Neurol. 2002

Nov;58(5):332-6; discussion 336-7.



15. Park, K.S.; Kim, M.; Park, S.H.; Lee, K.W. Nervous system involvement by pancreatic cancer. J.

Neurooncol. 2003, 63, 313-316.

16. El Kamar FG, Jindal K, Grossbard ML, Mizrachi HH, Kozuch PS. Pancreatic carcinoma with
brain metastases: case report and literature review. Dig Liver Dis. 2004 May;36(5):355-60.
17. Caricato M, Borzomati D, Ausania F, Garberini A, Rabitti C, Tonini G, Coppola R. Cerebellar

metastasis from pancreatic adenocarcinoma. A case report. Pancreatology. 2006;6(4):306-8.

18. Lemke J, Barth TF, Juchems M, Kapapa T, Henne-Bruns D, Kornmann M.Long-term survival
following resection of brain metastases from pancreatic cancer.

Anticancer Res. 2011 Dec;31(12):4599-603.

19. Chiang KC, Yu CC, Chen JR, Huang YT, Huang CC, Yeh CN, Tsai CS, Chen LW, Chen HC,
Hsu JT, Wang CH, Chen HY. Oncocytic-type intraductal papillary mucinous neoplasm (IPMN)-
derived invasive oncocytic pancreatic carcinoma with brain metastasis - a case report. World J Surg

Oncol. 2012 Jul 9;10:138.

20. Brugge WR, Lauwers GY, Sahani D, Fernandez-del Castillo C, Warshaw AL.: Cystic neoplasms

of the pancreas. N Engl J Med 2004, 351:1218-1226.

21. Belyaev O, Seelig MH, Muller CA, Tannapfel A, Schmidt WE, Uhl W: Intraductal papillary

mucinous neoplasms of the pancreas. J Clin Gastroenterol 2008, 42:284-294.



Captions

Fig. 1
A-B: Pre-operative T1 with gadolinium (A) and T2 (B) MR images showing two occipital cystic
lesions without significative contrast enhancement. C: Intraoperative appearence of the lesions. D:

post operative CT scan showing complete removal of the lesions.

Fig. 2

A: Hematoxylin and eosin (H&E) image showing a mucinous and papillary neoplasm with mild
cytological and nuclear atypia adjacent to residual lymphoreticular parenchyma; B: H&E image of the
brain metastasis sample showing a mucinous and papillary neoplasm, similar to the lymph node
metastasis of Figure 1A, mixed with brain parenchyma; C: Cytokeratin 7 immunohistochemistry
showing a strong and diffuse cytoplasmic positivity; D: Immunohistochemistry for CDX2 showing

focal and faint nuclear positivity.



