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Abstract

Background

Pancreatic adenocarcinoma rarely metastasize® tor#tin, and the clinical features of brain metisten

such cases remain elusive. To the best of our ledyd, only 21 cases of brain metastasis from paticre

adenocarcinoma have been previously reported i&tiggish-language literature.

Case Description

One year 4 months before the current admissionl-geér-old woman was diagnosed with pancreatic

adenocarcinoma and began chemotherapy. Three é&yslihe current admission, she developed acute

dysarthria. She was referred to a cancer centegrevheuroradiological examination revealed multiple

metastatic brain tumors, including a 30-mm-diameétenor in the right cerebellar region. She was

transferred to our institute. Three days after adian, she developed sudden-onset disturbance of

consciousness and left hemiparesis. Head compaoieography and magnetic resonance imaging showed

that the multiple metastatic lesions had increasesize with the development of intratumoral herhage

and obstructive hydrocephalus. She underwent urgembval of the tumor in the cerebellum. The

obstructive hydrocephalus was relieved and heraoansness improved immediately after the surgery.

She was transferred to the palliative care unithefcancer center and died under hospice care Bswee

after the surgery.

Conclusions

This case demonstrates that brain metastases faoiergatic adenocarcinoma can enlarge suddenly and
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simultaneously by intratumoral hemorrhage even autlcoagulation disorders, resulting in neurologica
deterioration in a short time. Surgical resectibmetastatic brain lesions from pancreatic adergicama
has an extremely limited role, but such treatmant @move the neurological symptoms and temporarily

improve the patient’'s quality of life in selecteakes.



Matsuo 4

Introduction
Pancreatic adenocarcinoma is a relentlessly pregeesand fatal disease with an overall 5-year satvi
rate of <5%- Because of the absence of early signs or chaistatesymptoms, most patients with
pancreatic adenocarcinoma present with metasts@aske involving the lymph nodes, liver, peritongeum
lungs, or bone at the time of diagnosisPancreatic adenocarcinoma can metastasize to etfieak
nervous system, but this is quite rafeDue to recent advancements in the treatment afrpatic cancer,
the incidence of brain metastasis in such patieatg be increasing.

We herein describe a case of multiple brain masast from pancreatic adenocarcinoma that
progressively enlarged by intratumoral hemorrhaug veere treated surgically. To our knowledge, this
the first report of a patient with multiple hemagic brain metastases that progressively and

simultaneously enlarged within a short time.

Casereport

One year 4 months before the present admissiof;\ed&r-old woman was found to have a tumor in the
tail of the pancreas with ascites. Cytological gsial of the ascites led to a diagnosis of panareati

adenocarcinoma. She underwent multi-agent systetmmotherapy regimens involving gemcitabine,

nab-paclitaxel, and S-1 (tegafur, gimeracil, andrantil potassium). Three months before the present
admission, she developed difficulty breathing, amest computed tomography (CT) showed that the

pleural effusion was due to carcinomatous pleuAdter the patient underwent a modified FOLFIRINOX
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regimen, her pleural effusion resolved and her dgapwas relieved. Three days before the current

admission, she presented to an emergency departwigntacute onset of dysarthria. Head CT and

magnetic resonance imaging (MRI) showed multipdoles, including a 3-cm cerebellar lesifig. 1). A

prognosis of at least a few months was predictegpitie the presence of carcinomatous peritonitis and

pleurisy and liver and brain metastases. Palliatiiele-brain radiation was planned; however, thieepa

and her family expressed their desire to purswarirent as long as she could tolerate it. On adomskier

mental status was alert and she exhibited mildrttysa. Laboratory data revealed no thrombocytopeni

or blood coagulation disorders (platelet count, B03/L; activated partial thromboplastin time,2%2;

prothrombin time—international normalized ratiol1). Suboccipital craniotomy with resection of the

tumors in the cerebellum was planned to avoid abstre hydrocephalus and brain stem compression

induced by the enlargement of the lesions. Thrge déier admission, she developed a sudden distoeba

of consciousness (Glasgow coma scale score of E®YaMd left hemiparesis. CT and MRI showed that

the multiple metastatic lesions in the initial inmay studies had increased in size with intratumor

hemorrhage and obstructive hydrocephdkig. 2). After a lengthy discussion regarding the extdrtier

disease and the prognosis, the patient’s familyesged their desire to pursue treatment as lorghas

could tolerate it. She underwent removal of thedtsin the cerebellum through a suboccipital cramiy,

and the obstructive hydrocephalus was impraiféd. 3). Histopathological analysis revealed moderately

to highly differentiated tubular adenocarcinomajohwas consistent with metastasis from the paticrea

adenocarcinoméFig. 4). Her disturbance of consciousness recovered inatediafter the surgery, and
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she could communicate with her family. Although ol of the supratentorial lesions was planned, the
patient declined the additional surgery and wassfered to hospice care. Her clinical condition

deteriorated, and she died under hospice care Bsvedeer the surgery.

Discussion
Brain metastasis, which occurs in 10% to 35% ofitgoiatients with cancer® is frequently diagnosed in
patients with lung cancer (48%), breast cancer {1%8sticular cancer (10%), and malignant melanoma
(6%—10%); however, brain metastasis rarely arisem fgastrointestinal tract cancers (<4%rain
metastasis from pancreatic adenocarcinoma is egtyerare (0.33%,and its clinical features remain
elusive. To the best of our knowledge, only 22 sasfebrain metastasis from pancreatic adenocar@nom
including the present case, have been reportede(TAB " Most of the patients (86.4%, 19/22) showed
other remote metastases in the liver, lungs, lympties, or bon& The median time from diagnosis of
pancreatic adenocarcinoma to brain metastasis Wa® rhonths (range, 0—65 months). The brain
metastasis occurred late in the clinical courseéjtbwas the first clinical manifestation in 22.1%/22) of
the patients. More than half of the patients shoaegingle lesion rather than multiple lesions (%8.1
13/22). Seven of the 22 patients showed cysticbratastases, and 10 patients showed solid medastas
Only one patient in addition to the herein-desdipatient developed intratumoral hemorrhage
of brain metastasis from pancreatic adenocarcirforiewever, intratumoral hemorrhage is common in

brain metastasis from melanoma, breast, thyroid,ranal cell carcinom&Kamar et af. reported a case
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of multiple brain metastases from pancreatic adamiotoma accompanied by small frontoparietal
hemorrhage, and repeated MRI showed tumor enlamgewith intratumoral hemorrhage in a short time.
The authors did not conclude that the cause ointingtumoral hemorrhage was thrombocytopenia. in ou
case, the patient’s blood pressure was stable githie hospital stay, and no coagulation disorderseew
evident. The exact cause remains elusive; howexene systemic factors may result in simultaneous
intratumoral hemorrhage. Aside from the etiologytleé multiple tumor enlargement observed in the
present case, we should be aware that multiplen braitastatic lesions from pancreatic adenocarcinoma
can enlarge suddenly and simultaneously.

Until recently, pancreatic adenocarcinoma has la@eaggressive malignancy with an extremely
poor prognosis, and surgical resection of brainastesis has had a very limited role. However,
advancements in imaging techniques for early diagnand therapeutic agents have improved the
prognosis of pancreatic adenocarcinoma over the fpasdecade$. Among 13 patients with a single
metastatic lesion, 9 (69.2%) patients underwergisal resection and 6 (46.2%) survived for >12 rhent
after surgeryTable 1). Unless a single metastasis is located in a hglharea or the patient has a poor
performance status, surgical resection appearave & significant benefit for single metastati¢des. In
patients with multiple metastases (n = 9), the posis is extremely poor, and only two patients uwweat
surgical resectio(iTable 1). Kumar et al® described a patient who underwent three craniasfallowed
by whole-brain irradiation during the disease ceuksowever, the postoperative course was not destri

In the present case, the patient died 3 weeks tifeecraniotomy because of worsening of the primary
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lesion, and resection of the tumors might not haveroved the prognosis. However, her disturbance of

consciousness improved immediately after the syrged she was able to spend the remainder offker |

meaningfully. In this regard, surgical resectiorgimibe of benefit to selected patients, even thafe

multiple brain metastases.

Conclusion

Brain metastases from pancreatic adenocarcinoma esdarge suddenly and simultaneously by

intratumoral hemorrhage even without coagulati@oitiers and cause neurological deterioration wihin

short time. Surgical resection of brain metastases pancreatic adenocarcinoma has an extremely

limited role, but it can improve the neurologicgirgptoms even in patients with multiple brain medass.
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Figurelegends

Figure 1. Head CT and MRI on admission. (a, b) Axial CT &add) fluid-attenuated inversion recovery

MRI showed multiple mass lesions scattered througltioe parenchyma, including a 3-cm cerebellar

lesion.

Figure 2. Head CT and MRI on Day 3. (a—c) Axial CT imagesveld an increase in the size of the lesions

with intratumoral hemorrhage. (b) Mild enlargemehthe ventricle was apparent.

Figure 3. Postoperative head CT images. (a) Axial CT shoe@dplete removal of the tumors in the

cerebellum. (b) Enlargement of the ventricle imgaafter the operation.

Figure 4. Histological examination of the resected braindurit x200, the tumor displayed cribriform,

acinar, and papillary architectural patterns irdiihg the brain parenchyma.
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Table 1. Summary of reported cases of brain metastasis from pancreatic adenocarcinoma

Authors Age (y)/sex Cyst or solid Intratumonalherapy for brain metastasis = Other metastatichss|ointerval* | Survival after
hemorrhage (mo) BM diagnosis
Single metastatic lesion
Kuratsu et al. 56/M Cyst - Biopsy, Ommaya reservoitN 15 9 mo
placement, radiation
58/M Solid - Resection Liver 5 2w
Park et af 51/M Cyst - BSC Lung, liver, bone 0 29+£10m
52/M Solid - Radiation Liver 5 29+1.0mo
Caricato et al. 67/M Solid - Resection LN 24 12 mo
Marepaily et af’ 36/F NA - Resection Liver 11 BSC, NA
Lemke et al* 48/F NA - Resection, radiation Liver 65 139 mo
66/M Solid - Resection, radiation LN 12 72 mo
Chiang et at? 54/M Cyst - Resection, radiation - 0 20 mo
Rajappa et af* 67/M Cyst - Resection, radiation Liver 48 36 mo
Kumar et af® 61.5 (49-70)/NA | Solid ¢ Resection - 13 108 mo
61.5 (49-70)/NA Solid - Radiation Lung 43 NA
Matsumoto and Yoshida | 68/M Cyst . Resection LN 0 3mo
Multiple metastatic lesions
Park et af 48/M Solid - Radiation Lung 4 29+1.0mag
62/M Cyst - BSC Lung 0 29+x1.0mo
Kamar et af 56/M Solid + Biopsy Liver, LN 4d
Rao et al® 57/M Solid - Radiation Lung, liver, bone, 0 BITA
Kumar et af® 61.5 (49-70)/NA | NA - Resection, radiation - 22 NA




61.5 (49-70)/NA NA - Radiation Liver, bone 2 NA

61.5 (49-70)/NA NA - NA Liver, bone 2 NA
61.5 (49-70)/NA Cyst - NA LN, lung 57 NA
Present case 61/F Solid + Resection, BSC Lung,r, liperitoneal| 16 3w

dissemination

*Interval between diagnosis of pancreatic adenasansa and diagnosis of the metastatic brain tuBbt, brain metastasis; BSC, best supportive careagls; F, female;

LN, lymph node; M, male; mo, months; NA, not avaiig w, weeks
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