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Abstract

Brain metastasis from colorectal cancer is infrequent and carries a poor prognosis. Herein, we
present a patient alive 10 years after the identification of a first brain metastasis from sig-
moid colon cancer. A 39-year-old woman underwent sigmoidectomy for sigmoid colon can-
cer during an emergency operation for pelvic peritonitis. The pathological finding was mod-
erately differentiated adenocarcinoma. Eleven months after the sigmoidectomy, a metastatic
lesion was identified in the left ovary. Despite local radiotherapy followed by chemotherapy,
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the left ovarian lesion grew, so resection of the uterus and bilateral ovaries was performed.
Adjuvant chemotherapy with tegafur-uracil (UFT)/calcium folinate (leucovorin, LV) was initi-
ated. Seven months after resection of the ovarian lesion, brain metastases appeared in the
bilateral frontal lobes and were treated with stereotactic Gamma Knife radiosurgery. Cervical
and mediastinal lymph node metastases were also diagnosed, and irradiation of these lesions
was performed. After radiotherapy, 10 courses of oxaliplatin and infused fluorouracil plus
leucovorin (FOLFOX) were administered. During FOLFOX administration, recurrent left frontal
lobe brain metastasis was diagnosed and treated with stereotactic Gamma Knife radiosur-
gery. In this case, the brain metastases were well treated with stereotactic Gamma Knife ra-
diosurgery, and the systemic disease arising from sigmoid colon cancer has been kept under
control with chemotherapies, surgical resection, and radiotherapy.

© 2016 The Author(s)
Published by S. Karger AG, Basel

Introduction

In general, patients with brain metastasis from colorectal cancer show a poor prognosis,
with an overall median survival of 2.8-5.4 months [1-4]. Several reports have mentioned
that neurosurgical resection has a favorable impact on prognosis. In previous reports from
Japan, only 5 patients with solitary brain metastasis survived more than 5 years [5, 6]. Of
these 5 patients, 4 had undergone surgery with chemo- and/or radiotherapy. Whereas sur-
gical resection seemed to be a favorable prognostic factor, it was not statistically significant
[7]- So control of systemic disease from colorectal cancer is also important for long-term
survival in patients with brain metastasis.

In this report, we present a case of multiple brain metastases, lymph node metastasis,
and ovarian metastasis from sigmoid colon cancer treated with chemotherapies, surgical
resection, and radiotherapy. The first brain metastatic lesions were treated with stereotactic
Gamma Knife radiosurgery (GKS). Because of the less invasive nature of GKS, recurrent brain
metastatic lesions could repeatedly be treated with GKS and systemic chemotherapy could
be administered. At the time of writing, in March 2016, the patient is alive, with neither neu-
rological nor systemic symptoms. The multidisciplinary therapy, including GKS, resulted in
the patient’s survival for 10 years after the identification of the first brain metastases and
survival for 13 years and 7 months after the sigmoidectomy.

Case Report

A 39-year-old woman underwent an emergency drainage operation for pelvic peritoni-
tis in August 2002. The left ovary was swollen, and paraovarian inflammation was apparent.
A stenotic lesion existed at the sigmoid colon, and intraoperative colonoscopy revealed the
stenosis to be due to sigmoid colon cancer. Sigmoidectomy with D1 lymph node dissection
and stoma construction was therefore performed on the sigmoid colon. The pathological
finding was moderately differentiated adenocarcinoma (fig. 1a), and the UICC TNM classifi-
cation was T2, Nx, M0. Adjuvant chemotherapy was provided using carmofur.

In July 2003, left ovarian metastasis and para-aortic lymph node metastasis were diag-
nosed and treated using fluorouracil and folinic acid (leucovorin) (5-FU/LV). After 4 months,
the para-aortic lymph node metastasis was considered to have shown complete response,
but the ovarian metastasis was classified as stable disease. Although chemotherapy was
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changed to irinotecan for 5 months and tegafur/gimeracil/oteracil potassium (TS-1) for 12
months, the ovarian metastasis grew. We applied radiotherapy to the left ovarian lesion. All
these therapies proved ineffective in controlling the ovarian metastasis, so resection of the
uterus and bilateral ovaries was performed in July 2005. The pathological finding was ade-
nocarcinoma, similar to the sigmoid colon cancer (fig. 1b). Both the sigmoid colon cancer and
the left ovarian tumor were stained immunohistochemically with cytokeratin (CK) 7 and
CK20. The sigmoid colon cancer showed negative staining for CK7 and positive staining for
CK20, as is usually seen in the majority of colorectal cancers (fig. 1c, e). The left ovarian tu-
mor also showed negative staining for CK7 and positive staining for CK20, compatible with
its colon cancer origin (fig. 1d, f).

Adjuvant chemotherapy with tegafur-uracil (UFT)/calcium folinate (leucovorin, LV) was
initiated. In November 2005, the right cervical subcutaneous lymph nodes became palpable.
Computed tomography revealed swelling of the right cervical and mediastinal lymph nodes,
so these lesions were diagnosed as lymph node metastases. In March 2006, convulsions of
the left arm and leg were noted, followed by weakness of the left leg as well as gait distur-
bance. Magnetic resonance imaging (MRI) showed metastases in the bilateral frontal lobes
(fig. 2a). We selected GKS for the treatment of brain metastases. After GKS, the patient was
able to walk and the tumors were reduced in size (fig. 2b). In April 2006, radiotherapy for
cervical and mediastinal lymph nodes was performed. In June 2006, administration of oxali-
platin and infused fluorouracil plus leucovorin (FOLFOX) was started as adjuvant chemo-
therapy. During the administration of FOLFOX, recurrence of a brain metastasis in the left
frontal lobe was noted (fig. 3a). In November 2006, GKS for the recurrent brain metasta-
sis was performed and was effective in controlling the lesion (fig. 3b). After 10 courses of
FOLFOX, chemotherapy was not administered. At the time of writing, in March 2016, 10
years after the identification of the first brain metastasis, the patient has neither neurologi-
cal nor systemic symptoms.

Discussion

Brain metastasis is infrequent in colorectal cancer. Patients with brain metastasis from
colorectal cancer show a poor prognosis, with an overall median survival of 2.8-5.4 months
[1-4]. As stated in case reports from Japan of colorectal cancer patients with solitary brain
metastasis, only 5 patients survived more than 5 years [5, 6]. Reports of long-term survival
with multiple brain metastases from colorectal cancer are not found in the literature.

In a retrospective review of patients treated for brain metastases from colorectal cancer,
Suzuki et al. [4] reported that absence of extracranial metastatic lesions, 1 or 2 brain meta-
static lesions, and treatment with neurosurgical resection represent favorable prognostic
factors. In addition, several reports have mentioned that patients treated with surgery sur-
vived longer than those who did not undergo surgery [1-3]. Whereas resection of brain me-
tastasis seemed to be a favorable prognostic factor, it was not identified as statistically sig-
nificant in the multivariate analysis by Bartelt et al. [7]. In a study by Mongan et al. [8], the
survival curve according to treatments suggests longer survival with sterotactic ra-
diosurgery group than resection plus external beam radiation therapy, WBXRT (whole-brain
external-beam radiation therapy), or WBXRT plus chemotherapy group. All of these reports
involved retrospective studies, so selection biases may not have been excluded. In the analy-
sis of 12 cases of brain metastasis from colorectal cancer reported by Tajima et al. [9], 9 pa-
tients showed multiple lesions. The longest survivor was a patient who had multiple lesions
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and survived 505 days (median overall survival: 107 days). This patient was treated with
chemotherapy and radiotherapy without surgery.

In patients with a solitary brain metastasis from colorectal cancer who underwent sur-
gery with or without postoperative radiotherapy, death occurred in 82% of cases, according
to the evolution of the systemic disease [10]. Thus, control of the systemic disease is im-
portant for long-term survival in patients with brain metastasis. Complete resection of brain
metastases does not seem necessary for the long-term survival of patients with brain metas-
tasis from colorectal cancer.

Petrovich et al. [11] demonstrated the efficacy and safety of GKS in selected patients
with brain metastasis from melanoma, lung cancer, breast cancer, renal cell carcinoma, colon
cancer, and others. In their study, depending on the intracranial tumor volume, disease con-
trol rates of 80-90% were obtained. Rades et al. [12] compared whole-brain radiotherapy
(WBRT) plus stereotactic radiosurgery (SRS) to surgical resection (OP) plus WBRT for 1-3
brain metastases from breast cancer, lung cancer, and other tumors. They concluded that
WBRT plus SRS appeared to be at least as effective as OP plus WBRT in terms of treatment
outcomes.

In the present case, the primary sigmoid colon cancer was resected. The ovarian metas-
tasis was treated with chemotherapy and radiotherapy and finally resected. The lymph node
metastases were controlled with radiotherapy and chemotherapy. The brain metastases
were well treated twice with GKS. This multidisciplinary therapy enabled the long-term sur-
vival of this patient. The clinical course of this case suggests the effectiveness of GKS for
treatment of brain metastasis from colon cancer.

Recently, the median survival of patients with metastatic colorectal cancer has been pro-
longed by the sequential use of combination regimens. Controlling brain metastasis with
GKS and using the combination regimens for systemic disease from colorectal cancer can be
effective treatment options for certain patients with brain metastasis from colorectal cancer.
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All procedures followed were in accordance with the Helsinki Declaration of 1964 and
later revision. Informed consent was obtained from the present patient for being included in
this study.
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Fig. 1. Pathological findings of primary sigmoid colon cancer and metastatic ovarian tumor. The primary
sigmoid colon cancer (a) represents a moderately differentiated adenocarcinoma, and the metastatic ovar-
ian tumor (b) is also identified as an adenocarcinoma. Both the sigmoid colon cancer and ovarian tumor
show negative staining for CK7 (c: sigmoid colon cancer; d: ovarian tumor) and positive results for CK20

(e: sigmoid colon cancer; f: ovarian tumor).
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Fig. 2. MRI in March 2006 showed multiple metastatic tumors approximately 18 mm in diameter as well as
surrounding brain edema in the bilateral frontal lobes (a). After GKS, the tumors had reduced in size by

May 2006 (b).
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Fig. 3. MRI in November 2006 showed recurrent brain metastasis approximately 20 mm in diameter in the
left frontal lobe (a). MRI in February 2007 showed that GKS was effective in controlling the lesion (b).
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