J Case Rep Images Oncology 2016;2:42–46.
www.edoriumjournals.com/case-reports/jcro/index.php

CASE REPORT

Dillon et al.

42

ACCESS
PEER REVIEWEDOPEN
| OPEN
ACCESS

Pancreatic adenocarcinoma with atypical metastases to the
brainstem
Patrick Dillon, Ibrahim Fanous

ABSTRACT
Introduction:
Pancreatic
adenocarcinoma
is the most common exocrine pancreatic
cancer and has a five-year survival rate of
5–7%. Adenocarcinomas of the pancreas most
commonly spread to the liver, followed by
lung and bone metastases. Central nervous
system involvement is exceedingly rare and
has been reported to be less than 1%. Case
Report: We report the first case of pancreatic
adenocarcinoma metastatic to the brainstem
and review predisposing factors and treatment
options. The patient we describe was a
63-year-old found to have stage IIb pancreatic
cancer. He underwent an uncomplicated
pancreaticoduodenectomy
followed
by
standard chemoradiation then adjuvant 5FU
and gemcitabine chemotherapy along with a
vaccine therapy. After two years, the patient had
isolated recurrences in lung and adrenal gland
with excellent responses to ablative therapies.
He ultimately developed brain stem metastases
after five years and these were treated with
Gamma Knife therapy and bevacizumab.
Conclusion: Brain metastases from pancreatic
cancer have a very poor prognosis. Surgery,
radiosurgery, and whole brain radiation are
standard treatments. Anti-VEGF therapy may
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have some activity as well. It is postulated that
increasingly longer survival times in pancreatic
cancer patients may uncover rare sites of disease
such as the brainstem. Immunotherapy in this
case may have contributed to prolonged survival
and may or may not have a role in control of
disease in sanctuary sites such as the brain.
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INTRODUCTION
Pancreatic cancer is the seventh most common cause of
cancer death worldwide. Cancer of the pancreas resulted
in more than 330,000 deaths worldwide in 2012. It is the
fourth most common cause of death from cancer in the
United States [1]. Up to 70% of the new cases occur in the
developed countries. Purported risk factors for pancreatic
cancer include male sex, high meat consumption,
smoking, alcohol, obesity and diabetes [2]. Genetic links
to mutations in BRCA1, BRCA2, PALB2, CDKN2A, Lynch
syndrome and FAP are also well described.
There are two main types of pancreatic cancer, exocrine
pancreatic cancer and neuroendocrine cancer. The most
common exocrine cancer is adenocarcinoma. Pancreatic
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adenocarcinoma has a relatively poor prognosis, with
a one-year survival rate of 25% and a five-year survival
rate of only 5% [3]. Neuroendocrine cancers encompass
several histologies and are significantly less frequent than
adenocarcinoma, but portend a better five-year survival
rate of around 65%, with variation depending upon the
specific subtype and grade.
Advanced pancreatic adenocarcinoma often spreads
locally with invasion into arteries such as the celiac and
the superior mesenteric arteries. It can also invade veins
such as the portal vein and the superior mesenteric vein.
Pancreatic adenocarcinoma commonly metastasizes to
liver, peritoneum and lungs [4]. Brain metastases are
rare with a reported rate of 1% [5]. To the best of our
knowledge, there are no reported cases of metastases to
the brain stem.

CASE REPORT
A 63-year-old male presented to the emergency
department with three weeks of postprandial epigastric
discomfort and weight loss. The patient had a history
of occasional alcohol use and remote tobacco use. On
examination he was found to have jaundice. Biliary
obstruction was suspected and the patient was admitted
for evaluation.
Laboratory work-up was notable for a total bilirubin
of 4.1 and a conjugated bilirubin of 3.4 (ALT 75, and
alkaline phosphatase 203). A right upper quadrant
ultrasound showed absence of gallstones. A CT scan
revealed the double duct sign. An ERCP showed the
presence of a stricture in the distal part of the common
bile duct and a biliary stent was placed. The cytology from
the ERCP showed atypical cells. A follow-up endoscopic
ultrasound showed a 1.6-cm pancreatic head mass. A
fine needle aspiration confirmed adenocarcinoma. The
patient chose to proceed with a curative intention surgical
resection. Preoperative CT scan was negative for distant
metastases.

Management and Outcome
A Whipple procedure (pancreaticoduodenectomy)
was performed a month after the initial presentation. A
three centimeter mass was found at the head of pancreas
and with involvement of one of 21 lymph nodes. The final
pathology was stage IIB adenocarcinoma (T3N1cM0)
with lymphovascular and perineural invasion and widely
clear margins.
The
patient
received
standard
adjuvant
chemoradiotherapy with gemcitabine and concurrent
radiation to 50.4 Gy in 28 fractions. He concurrently
participated in a trial of an experimental vaccine. He
received algenpantucel-L vaccinations on clinical trial
NCT01072981 [6]. The adjuvant treatment consisted of
six cycles of gemcitabine plus 5 FU chemotherapy along
with intradermal injection of 300 MU algenpantucel-L

Dillon et al.

43

immunotherapy every two weeks during chemo (12
doses) followed-by six monthly booster doses. He
received an additional 6 monthly booster immunizations.
His only complication was a mild to moderate degree of
colitis which was managed without systemic steroids. He
remained recurrence free for two years. In May 2013, a
routine CT of the lung found two lung masses (6 mm in
size). These were resected and were histologically similar
to the prior pancreatic adenocarcinoma. These were CA
19-9 positive, TTF1 negative, napsin negative and CDX2
negative [7, 8]. The patient declined chemotherapy at
that time.
One and a half year later, the CA 19-9 tumor
marker rose suddenly and a right adrenal metastasis
was discovered. A partial cryoablation was performed
percutaneously. It was complicated by a post-procedure
liver abscess and also a reactivation of pruritus and
erythema at the prior vaccine injection site in the right
thigh. One month after ablation, the patient’s tumor
marker fell by 50%. Despite this hint of immune reactivation, no systemic immunotherapy options were
available to the patient at the time.
Five months later, an additional lung mass was
discovered, and the patient received chemotherapy
with FOLFIRI (Leucovorin calcium, fluorouracil and
irinotecan hydrochloride) for four cycles. After four
cycles, the lung tumor became radiographically occult. At
the time of the lung tumor treatment, a blood sample was
sent for multi-gene sequencing of circulating tumor DNA.
A loss of function mutation in TP53 (M237I) was found
along with an activating mutation in PDGFRA (L1000V).
Unfortunately, targeted clinical trials were unavailable
within the patient’s travel area at that time, so he pursued
observation only. Five months later, the patient started
complaining of left ear and face paresthesia. A brain
MRI in November 2015 revealed ring enhancing lesions
in the medulla, right frontal lobe, right cerebellum (two
lesions) and a lesion involving the pons and midbrain.
The brainstem lesion was the largest lesion measuring
22x22x19 mm (Figure 1).
Due to symptoms, the patient was treated with
steroids and Gamma Knife radiosurgery. The patient
then was given palliative bevacizumab in January 2016
for two months. Ultimately, he was offered hospice care
and he deceased of complications of the Central nervous
system (CNS) tumors. Representative histology is shown
in Figure 2.

DISCUSSION
Pancreatic cancer rarely metastasizes to the brain [5].
The rate of pancreatic cancer metastasizing to the brain
is reported to be less than 1% and is likely low due to the
aggressive nature of the tumor and with few patients
surviving long enough to experience brain metastases
[5]. The case we describe is notable as an example
of prolonged survival and the eventual development
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of atypical metastatic patterns. It is noteworthy that
prolonged survival in this case followed immunotherapy
for pancreatic cancer. Furthermore, this patient exhibited

Figure 1: Magnetic resonance images of metastatic lesions in
the brainstem and cerebellum. Image (A) is a sagittal T1 post
gadolinium sequence demonstrating a 2.3 cm rim enhancing
lesion in the pons and mid-brain. Image (B) is an axial T1 post
gadolinium sequence showing a 1.3 cm rim enhancing lesion
of the cerebellum. Image (C) is an sagittal T1 post gadolinium
sequence of an additional cerebellar lesion and a portion of the
mid-brain lesion.

Figure 2: The microphotograph showing the ductal pancreatic
adenocarcinoma, composed of malignant epithelial cells in
a glandular configuration, haphazardly infiltrating through
abundant desmoplastic stroma. Intraepithelial lymphocytes
are occasionally encountered (inset, green arrows) in the tumor
stroma and adjacent to neoplastic epithelial structures (H&E
stain, original magnification x40, inset x400).
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clinical signs suggestive of immunologic memory in
terms of vaccine site reactivation. Formal confirmation of
T cell memory and specificity was not performed at the
time of reactivation. Nevertheless, we hypothesize that
immune surveillance may have contributed to prolonged
survival in this patient. This case is the first reported
pancreatic metastasis to the brainstem. The atypical CNS
involvement in this case raises the question of whether
immune surveillance in the CNS is effective.
It is notable that brain metastases from any primary
tumor affect 10% of adult cancer patient in the United
States. There are multiple treatment options for brain
metastases, including surgery, whole brain radiation,
stereotactic radiosurgery and chemotherapy. For
localized disease, surgery and stereotactic radiosurgery
have shown to increase survival rates [9]. When other
treatment options fail, chemotherapy is often the fallback
option [10]. Thus, the treatment of brain metastases is
a huge unmet need in oncology. In a recent study, the
median survival in patients with brain metastases treated
with steroids only was 1.6 months. The survival rate was
3.6 months in patients treated with radiotherapy only.
For surgical resection and radiotherapy, the survival rate
increased to 8.9 months [11], thus highlighting the both
the value of early detection of brain metastases and also
the potential role for early surgical intervention where
possible.
To summarize literature on gastrointestinal metastasis
to the brain, it is notable that Kumamoto University has
published three cases [12]. Johns Hopkins published
a study of 800 patients with pancreatic cancer from
2004 to 2012. They found eight patients with pancreatic
cancer and metastases to the brain. The reported
brain metastases were in the parieto-occipital regions,
cerebellum, pituitary stalk, the frontal and the temporal
lobes [13].
A study of 1229 patients with pancreatic
adenocarcinoma in Seoul, South Korea found seven
patients with central nervous system metastasis. CT
scans and MRIs showed ring enhancing lesions in half
of these patients. Interestingly, three patients had spinal
cord involvement at the thoracic level [14].
In terms of treatment of brain metastases, a study at
Louisiana State University Health Sciences Center of 61
patients with 103 metastatic brain tumors concluded that
Gamma Knife is an effective and safe treatment of brain
metastases. They showed that Gamma Knife increased
survival rates and improved quality of life. The study also
concluded that there was no difference in survival rates
between the group of patients receiving radiosurgery
alone and the group receiving radiosurgery and adjuvant
external beam radiotherapy, after a median follow-up
period of 11 months [15].
Our case describes a patient who was diagnosed
with pancreatic adenocarcinoma and had neurological
manifestations that were explained by discovery of brain
metastases predominantly in the brain stem. He was
previously enrolled in a clinical trial for algenpantucel-L
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and had an impressive five year survival which may have
been positively influenced by immunotherapy. The patient
did experience some colitis following immunotherapy
which might suggest for a degree of off-target immune
activation and his latter re-activation of injection sites
in the thigh was suggestive, though not confirmatory, of
immune activation and recognition of his cancer.
There are many clinical trials currently underway
for the use of immunotherapy to treat residual disease
after pancreatic resection and for metastatic disease.
Combinations of chemotherapy with immunotherapy are
now published demonstrating clinical benefits. There are
different types of vaccines including; whole cell vaccine
such as algenpantucel-L and a granulocyte-macrophage
colony stimulating factor vaccine. Additional peptide and
DNA vaccines including modified antigens such as Ras,
telomerase peptide vaccine, carcinoembryonic antigen
and mucin 1 and survivin along with heat-shock protein
vaccines are ongoing or have been reported. So far, the
reported toxicities to immunotherapy have been fairly
mild [16].

CONCLUSION
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