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Case Report
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Brain metastases arise in 10%–40% of all cancer patients. Up to one third of the patients do not have previous cancer history. We
report a case of a 67-years-old male patient who presented with confusion, tremor, and apraxia. A brain MRI revealed an isolated
right temporal lobe lesion. A thorax-abdomen-pelvis CT scan showed no primary lesion. The patient underwent a craniotomy with
gross-total resection. Histopathology revealed an intestinal-type adenocarcinoma. A colonoscopy found no primary lesion, but a
PET-CT scan showed elevated FDG uptake in the appendiceal nodule. A right hemicolectomy was performed, and the specimen
showed a moderately differentiated mucinous appendiceal adenocarcinoma. Whole brain radiotherapy was administrated. A
subsequent thorax-abdomen CT scan revealed multiple lung and hepatic metastasis. Seven months later, the patient died of disease
progression. In cases of undiagnosed primary lesions, patients present in better general condition, but overall survival does not
change. Eventual identification of the primary tumor does not affect survival. PET/CT might be a helpful tool in detecting lesions
of the appendiceal region. To the best of our knowledge, such a case was never reported in the literature, and an appendiceal
malignancy should be suspected in patients with brain metastasis from an undiagnosed primary tumor.

1. Introduction

Brain metastases arise in 10%–40% of all cancer patients
and are the commonest intracranial tumor [1, 2]. According
to different series in the literature, up to one third of these
patients do not have previous cancer history [2–4]. This latter
group of patients includes those in whom primary tumor is
detected during the initial diagnostic workup and also cases
where the source of the metastasis, at least initially, remains
undetected after systemic investigation.

Primary appendiceal neoplasms are a rare group of
malignancy that constitutes less than 0.5% of all tumors of
gastrointestinal origin [5]. We report an extremely rare case,
to the best of our knowledge never described in the literature,
of a patient who presented with a right temporal lobe metas-
tasis from a previously unknown appendiceal carcinoma.

2. Case Presentation

A 67-years-old male patient presented to our attention
complaining of confusion, tremor and apraxia. His past
medical history was unremarkable. On admission, neuro-
logical examination was normal. CT scan of the head and
subsequent MRI of the brain revealed an isolated right
temporal lobe lesion of 4 cm in its major axis, with inhomo-
geneous contrast enhancement and extensive surrounding
edema (Figure 1(a)) both compatible with a brain metastasis
or a high-grade glioma. A thorax-abdomen-pelvis CT scan
showed no primary neoplastic lesion. Few days later, the
patient underwent a right temporal craniotomy with gross-
total resection of the lesion, as documented by postop-
erative head CT scan (Figure 1(b)). Postoperative course
was uneventful. Histopathological examination revealed an
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Figure 1: (a) Preoperative T1 axial contrast MR images showing a right temporal lesion with surrounded edema. (b) Postoperative head CT
scan showing gross-total resection of the lesion.

(a) (b)

Figure 2: (a) Brain tissue infiltrated by an adenocarcinoma, original magnification ×40. (b) Immunohistochemical cytoplasmic stain for
CK 20, a low-grade cytokeratin typical for colonic origin, original magnification ×100.

adenocarcinoma of intestinal type with an immunohisto-
chemical pattern compatible with a gastrointestinal origin
(positive reaction to Cd-X2 and Ck-20 antigens and negative
reaction to Napsin A and TTF19 antigens) (Figures 2(a) and
2(b)). A colonoscopy showed no evident primary lesion. A
PET-CT scan showed elevated FDG uptake in the appen-
diceal nodule (Figure 3), and therefore an ileocecal resection
with right hemicolectomy was performed. Histopathological
specimen showed a moderately differentiated mucinous
appendiceal adenocarcinoma with regional lymph nodes
and peritoneal invasion (pT4a N1 M1 G2 R0 V0 L1).
Whole brain radiotherapy (WBRT) using a conventional
fractionation with a daily dose of 2 Gy and a total dose
of 30 Gy was administered. A subsequent thorax-abdomen
CT scan revealed multiple lung and hepatic metastasis, but
the patient and his relatives refused any form of further
oncological treatment. Seven months later, the patient died
of disease progression.

3. Discussion

Brain metastases arise in 10%–40% of all cancer patients and
are a significant source of morbidity and mortality, with a
median survival ranging from 7 to 12 months [1, 6]. Most
common primary sites are lung (52.3%), followed by breast
(8.9%), renal (5.4%), rectum (5.2%), gastric (5.2%), and
colon (4.1%) [6]. According to different series, at initial
presentation, up to 63% of the patients have multiple tumors,
while 37%–50% present with a single brain metastasis [7, 8].
Brain metastases usually occur at the grey-white junction
and in the watershed areas of brain at the same sites as
cerebral emboli. The usual distribution is about 80% cerebral
hemisphere, 15% cerebellum, and 3% brainstem, similar to
blood flow [8].

To date, there are no standard guidelines regarding the
various treatment options (WBRT, stereotactic radiosurgery
and surgery differently combined) or data concerning overall
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Figure 3: F-18 FDG PET/CT showing enhancement and intense abnormal tracer uptake focus in the appendiceal nodule in front of the right
psoas major.

survival and clinical outcome [1, 9, 10], especially for single
brain metastatic lesions.

We described an extremely rare case (to the best of
our knowledge never reported in the literature) of brain
metastasis from a previously unknown appendiceal adeno-
carcinoma.

Presentation with a brain metastasis from a previously
undiagnosed primary tumor is not a rare event [4]. This
definition includes both patients in whom brain metastasis
is the first lesion clinically symptomatic (as in our case) in
association with a primary neoplasm previously unknown
and patients whose primary tumor remained undetected
even after a detailed systemic investigation. In the latter
group, patients are usually in better general condition and
the most common site of primary tumor is the lung, while
gastrointestinal tract (GI) was involved in about 3%–10% of
the cases [2–4]. In up to 14% of the patients primary tumor
will remain undiagnosed [4], sometimes even at autopsy
(3%) [3]. Some common types of primary metastatic tumor,
such as breast carcinoma and melanoma, were significantly
rare in this group of patients [3, 4]. Overall median survival
ranged from 6 to 10 months. Eventual identification of
the primary tumor does not affect survival, and delaying
treatment intervention in pursuit of a primary diagnosis may
not be appropriate [2–4, 11, 12].

Although brain metastases from all tumors of GI origin,
generally a late event in the cancer history (only 11.1%
had brain involvement as their initial presentation), occur
in less than 4% of all cases, their incidence is increasing
probably because of more effective systemic treatments and
prolonged survival. Median survival ranges from 3.8 to
5.4 months. Young age (<65 years old), good Karnofsky
performance status, presence of a solitary cerebral lesion,
absence of systemic disease at presentation, and type of
treatment (steroid, WBRT, and stereotactic radiosurgery and
chemiotherapy) seemed as factors associated with prolonged
survival [13, 14].

Primary adenocarcinoma of the appendix is a rare malig-
nancy that constitutes less than 0.5% of all GI neoplasms
and is generally difficult to diagnose preoperatively [5, 15,
16]. Appendiceal abnormalities are infrequently seen on
colonoscopy and rarely yield a diagnostic biopsy in patients
with appendiceal carcinoma [17]. F-18 FDG PET/CT might
be a helpful tool [18], as in our case. Being somewhat
of a different entity, some authors proposed a division
into 2 groups corresponding to 4 histological subtypes:
carcinoids and noncarcinoids appendiceal neoplasm (adeno-
carcinoma, mucinous adenocarcinoma, and adenosquamous
carcinoma) [5]. Local spread to the peritoneum is a common
event, whereas lymphatic or hematogenous metastases are
only seen in 2% of appendiceal tumors [16]. Carcinoid
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tumors have little metastatic potential and very rarely
present with metastasis. Noncarcinoid neoplasms have a
more aggressive behavior. Overall 5-year survival was 83.1%
for carcinoids versus 49.2% for noncarcinoid tumors. Beside
histology and extent of the disease, tumor size was another
prognostic factor [5, 15]. Mucinous adenocarcinoma (as in
our case) has an incidence of 23%, is locally advanced in 90%
of the cases, and is more likely to develop metastatic disease
(usually peritoneal and ovarian) but has the highest survival
rate among noncarcinoids group (51% 5 year survival)
[5]. No standard treatment guideline has been established
for primary appendiceal carcinoma due to its rarity and
the heterogeneity of the disease right hemicolectomy seems
superior compared to appendectomy in clinical outcomes
but has no influence on patient survival, whereas only limited
data are available on systemic chemotherapy for treating
metastatic appendiceal carcinomas [5, 15, 19].

Our case report documents that appendiceal malignancy,
even if very rare, should be suspected in those cases of
cerebral metastasis with a previous unknown primary tumor.
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[3] R. Rudà, M. Borgognone, F. Benech, E. Vasario, and R.
Soffietti, “Brain metastases from unknown primary tumour:
a prospective study,” Journal of Neurology, vol. 248, no. 5, pp.
394–398, 2001.

[4] S. Agazzi, S. Pampallona, A. Pica et al., “The origin of brain
metastases in patients with an undiagnosed primary tumour,”
Acta Neurochirurgica, vol. 146, no. 2, pp. 153–157, 2004.

[5] F. Benedix, A. Reimer, I. Gastinger, P. Mroczkowski, H.
Lippert, and R. Kube, “Primary appendiceal carcinoma—
epidemiology, surgery and survival: results of a German multi-
center study,” European Journal of Surgical Oncology, vol. 36,
no. 8, pp. 763–771, 2010.

[6] Y. Narita and S. Shibui, “Strategy of surgery and radiation
therapy for brain metastases,” International Journal of Clinical
Oncology, vol. 14, no. 4, pp. 275–280, 2009.

[7] M. E. Linskey, D. W. Andrews, A. L. Asher et al., “The role of
stereotactic radiosurgery in the management of patients with
newly diagnosed brain metastases: a systematic review and
evidence-based clinical practice guideline,” Journal of Neuro-
Oncology, vol. 96, no. 1, pp. 45–68, 2010.

[8] I. T. Gavrilovic and J. B. Posner, “Brain metastases: epidemiol-
ogy and pathophysiology,” Journal of Neuro-Oncology, vol. 75,
no. 1, pp. 5–14, 2005.

[9] C. Nieder, A. Pawinski, and M. Molls, “Prediction of short
survival in patients with brain metastases based on three

different scores: a role for “Triple-negative” Status?” Clinical
Oncology, vol. 22, no. 1, pp. 65–69, 2010.

[10] T. L. Siu, R. L. Jeffree, and J. W. Fuller, “Current strategies in
the surgical management of cerebral metastases: an evidence-
based review,” Journal of Clinical Neuroscience, vol. 18, pp.
1429–1434, 2011.

[11] M. P. Merchut, “Brain metastases from undiagnosed systemic
neoplasms,” Archives of Internal Medicine, vol. 149, no. 5, pp.
1076–1080, 1989.

[12] M. dan de Pol, V. C. van Aalst, J. T. Wilmink, and A. Twijnstra,
“Brain metastases from an unknown primary tumour: which
diagnostic procedures are indicated?” Journal of Neurology
Neurosurgery and Psychiatry, vol. 61, no. 3, pp. 321–323, 1996.

[13] P. H. Go, Z. Klaassen, M. C. Meadows et al., “Gastrointestinal
cancer and brain metastasis: a rare and ominous sign,” Cancer,
vol. 117, pp. 3630–3640, 2011.

[14] M. Jung, J. B. Ahn, J. H. Chang et al., “Brain metastases
from colorectal carcinoma: prognostic factors and outcome,”
Journal of Neuro-Oncology, vol. 101, no. 1, pp. 49–55, 2011.

[15] Y. H. Ko, S. H. Park, C.-K. Jung et al., “Clinical characteristics
and prognostic factors for primary appendiceal carcinoma,”
Asia-Pacific Journal of Clinical Oncology, vol. 6, no. 1, pp. 19–
27, 2010.

[16] S. Gupta, V. Parsa, V. Adsay et al., “Clinicopathological
analysis of primary epithelial appendiceal neoplasms,” Medical
Oncology, vol. 27, no. 4, pp. 1073–1078, 2010.

[17] A. N. Trivedi, E. A. Levine, and G. Mishra, “Adenocarcinoma
of the appendix is rarely detected by colonoscopy,” Journal of
Gastrointestinal Surgery, vol. 13, no. 4, pp. 668–675, 2009.

[18] C.-J Dang, Y.-J Li, and W. Li, “PET/CT appearance of
appendiceal adenocarcinoma,” Clinical Nuclear Medicine, vol.
36, pp. 484–486, 2011.

[19] M. E. McCusker, T. R. Coté, L. X. Clegg, and L. H. Sobin,
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