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INTRODUCTION
Brain is one of the most common metastatic site in majority of 
advanced stage cancer. New onset neurological symptoms in a known 
cancer patient, specially whose primary tumors is not eradicated 
completely, should always prompt the diagnosis of brain metastasis. 
However, brain metastasis in primary epithelial ovarian carcinoma is 
relatively rare and only an innitesimal number of cases have been 
reported. Here, we described two cases of brain metastasis in primary 
epithelial ovarian carcinoma treated by combined modalities of 
treatment.

Case A
A 46-year-old female, gravida 5, para 5, presented to our OPD with 
right sided hemiparesis and slurring of speech for last 3-month 
duration. She was a known case of stage IC papillary adenocarcinoma 
ovary diagnosed 3-years ago and treated by radical surgery (total 
abdominal hysterectomy and bilateral salpingo-oopherectomy) 
followed by 6-cycles of adjuvant chemotherapy with 3-weekly 
paclitaxel and carboplatin regimen. The patient did not follow-up as 
directed with her treating oncologist as she was asymptomatic for 21-
months post primary treatment.

On examination, patient had decreased power (4/5) in right upper and 
lower limb. Contrast enhanced magnetic resonance imaging (CEMRI) 
of brain revealed well dened lobulated thick-walled lesion (3.2 × 3.0 
× 3.3 cm) in left frontal region with marked surrounding edema 
extending into left temporal and thalamo-ganglionic region. Patient 
was referred to Neurosurgery Department where left fronto-parietal 
craniotomy with gross tumor excision was done. Histopathology of 
surgical specimen revealed metastatic deposits from papillary 
adenocarcinoma of ovary; with immunohistochemistry (IHC) 
positivity of cytokeratin, EMA and CA-125; and negative for glial 
brillary acidic protein (GFAP) [Figure 1 (A, B & C)]. 

Figure 1: Photomicrograph (A): IHC stain, magnification ×20, 
neoplastic cells with widespread positivity for CA-125; (B) IHC 
stain, magnification ×20, neoplastic cells with positivity for EMA; 
and (C): IHC stain, magnification ×20, neoplastic cells negative for 
GFAP

Patient further received palliative whole brain radiation therapy 
(WBRT) 30 Gy in 10 fractions by Cobalt-60 teletherapy machine. Post 
RT, patient's general condition improved.

On further follow up, CECT of abdomen and pelvis revealed ill-
dened cystic lesion measuring 4.6 × 2.8 × 4.5 cm in left adnexa likely 
metastatic deposits [Figure 2 (A & B)] ; CA-125 was also found to be 
raised with a value of 100.8 U per milliliter. In view of recurrence, 
patient was re-challenged with 6-courses of chemotherapy with 3-
weekly Paclitaxel and Carboplatin. Post chemotherapy, CECT of 
abdomen and pelvis revealed residual disease with CA-125 levels of 
56.6 U/ML. Patient received second line chemotherapy with 4-weekly 
intravenous liposomal doxorubicin for 6-cycles. CECT of abdomen 
and pelvis, post 2nd line chemotherapy, demonstrated persistence of 
residual disease along left adnexa. She was given further 6-cycles 
chemotherapy with intravenous gemcitabine 1.4 gm (day 1,8 & 15 of a 
28-day cycle).

Figure 2: CECT Abdomen and pelvis (transverse section) showing 
Ill-defined lobulated lesion in left adnexa (A) along the left iliac 
vessels and (B) abutting the sigmoid colon and ilio-psoas muscle 
likely residual metastatic deposits.

Patient was disease-free post 3rd line chemotherapy with CA-125 
levels having also within normal range (26.2 U/ML on last follow up). 
The patient is currently followed up in our outpatient clinic every 3 
months; at the 14-month follow-up she remained asymptomatic.

Case B
Another 40-year-aged female, gravida 3, para 3, visited our OPD with 
complaining of painful, progressive distension of abdomen. CEMRI 
abdomen and pelvis revealed large (15.2 × 12.9 × 17.1 cm), solid cystic 
adnexal mass inseparable from both ovaries. Adnexal mass along with 
raised CA-125 level (832.9 U/ml) prompted the likely diagnosis of 
ovarian malignancy, and ne needle aspiration cytology conrmed as 
metastatic ovarian adenocarcinoma. As patient was inoperable, 6-
cycles of neoadjuvant chemotherapy with 3-weekly paclitaxel and 
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carboplatin was given. Post chemotherapy CEMRI showed poor 
response in growth reduction and further 6-cycles of 2nd line 
chemotherapy with 4-weekly injection liposomal doxorubicin was 
given. Then patient underwent radical surgery (exploratory 
laparotomy with total abdominal hysterectomy and bilateral salpingo-
oopherectomy and total omentectomy); histopathology of surgical 
specimen revealed low grade serous cystadenocarcinoma with 
omental & peritoneal deposits. Patient was advised for further 6-
courses of adjuvant chemotherapy but patient denied and opted for 
'drug-holiday'. 

6-month after radical surgery, patient presented with complaining of 
headache, recurrent vomiting and dizziness. CECT brain revealed 
peripherally enhancing hypodense lesion (3.3 × 4.2 × 2.6 cm) in left 
cerebellum with perilesional edema indicating of brain metastasis. 
Neurosurgery opinion for metastatectomy was taken, but was not 
possible due to poor performance status. Patient was given palliative 
whole brain radiation 20 Gy in 5 fractions by Cobalt-60 teletherapy 
machine. Patient symptoms and general condition started to improved 
post radiation. Whole body PET CT scan [Figure 3 (A & B)] revealed 
disease both in brain (right cerebellum, 1.5. × 1.5 cm, SUVmax 8.1) 
and in primary site (left ovarian bed, 1.5 × 1.5 cm, SUVmax 3.2). 
Patient was given 6-courses of salvage chemotherapy with intravenous 
gemcitabine 1.4 gm day 1,8 & 15 of a 28-day cycle. Post chemotherapy 
follow-up scan revealed residual disease both in primary and 
metastatic sites. In view of good general condition, patient was offered 
further courses of chemotherapy, but unfortunately, she defaulted our 
follow-up. 

Figure 2: Whole body 18-FDG PET CT scan showing mass both in 
ovary and in brain for case (A) and (B)

DISCUSSION
Ovarian cancer is one of the leading causes of cancer related deaths in 
women. The majority of women with ovarian carcinoma have 
nonspecic abdominal and pelvic symptoms. Major half of ovarian 
carcinoma presented with metastatic disease, but it rarely extends 
outside the peritoneal cavity.[1] Central nervous system involvement 
or more precisely brain metastasis in ovarian carcinoma is very 
exceptional with an incidence of nearly 1%. [2] Brain metastases (BM) 
in ovarian carcinoma can present as initial symptoms, but mostly arise 
later in course of treatment. In a large retrospective review, only 5-
cases of parenchymal brain metastasis were identied in 567-biopsy 
proven ovarian adenocarcinoma, accounting for an incidence of 
0.9%.[3]
 
Among the differential diagnosis of brain metastases, one should keep 
in mind of  second primary tumor in brain, abscess, cerebral infarction 
and hemorrhage; and obviously adverse effects of chemotherapy given 
for primary lesion.[4] Imaging can differentiate among these to some 
extent, biopsy is always conrmative.

Treatment for brain metastasis in these patients depends on several 
factors including primary treatment protocol, time of occurrence of 
brain metastasis, performance status of patient, modalities available 
and obviously patient's desire. Conservative management in terms of 
steroids, mannitol and anti-convulsants, if needed, should be started 
promptly without any hesitation.[5,6] Resectable metastatic lesion 
should be operated for curative as well as diagnostic benet. However, 
in majority of cases surgery is not possible due to multiple lesions, poor 
general condition and involvement of critical structures. The next 
modality of treatment in such patients is radiation therapy (RT). Now-
a-days, RT is must in brain metastasis patients irrespective of surgical 
status. Surgery combined with radiotherapy resulted in better 

outcomes compared with surgery or radiotherapy alone.[5,6,] 
Radiation therapy to brain can be given by different technique in 
different dose schedules. Although, application of SRS and SBRT are 
in increasing trends at present, still conventional whole brain radiation 
therapy (WBRT) is preferred in majority of centres.[7,8] Among 
different dose fractionation 30 Gy in 10 fractions, 37.5 Gy in 15 
fractions and 20 Gy in 5 fractions are the well-practiced 
schedules.[9,10,11] WBRT in combination with surgery showed a 
more favourable median survival (23 months) than WBRT (5.33 
months) or surgery (6.9 months) alone in brain metastasis patients.[12]
Chemotherapy in such patients decided based on other sites of 
metastasis, burden of primary tumor, response to previous 
chemotherapy and available options. Anti-neoplastic drugs are chosen 
which have activity both in primary site (for ovarian adenocarcinoma) 
as well as in brain lesions. Platinum compounds (cisplatin and 
carboplatin) along with taxanes (paclitaxel), pegylated liposomal 
doxorubicin (PLD), topotecan, gemcitabine are the preferred drugs as 
they have good efcacy in ovarian adenocarcinoma and also cross 
blood-brain barrier (BBB) easily.[13]

Despite all modalities of treatment, brain metastasis patients have 
overall poor survival. Factors associated with bad prognosis are poor 
performance status, uncontrolled primary tumor, 4 or more brain 
metastases; and leptomeningeal disease, other sites of metastasis and 
response to primary chemotherapy.[14] Median survival of ovarian 
adenocarcinoma patients after developing brain metastasis was 8.2 
months.[15] 

In our cases, the rst patient was in recursive partitioning analysis 
(RPA) class I, while the second patient was initially in RPA class III. 
According to literature, RPA class III has a poor median survival (2.3 
months) compared to class I (7.1 months).[16] However, post WBRT, 
the general condition and symptoms both dramatically improved in the 
2nd patient and thus also the chance of survival. This show the weight 
of WBRT to increase survival in brain metastasis patients. Our reports 
also demonstrate the importance of surgical excision of metastatic 
brain lesion as done in rst patient. Removal of brain metastasis by 
surgery followed by adjuvant WBRT along with systemic 
chemotherapy to control primary disease helped to eradicated the 
disease burden completely in rst patient. In the second case, despite 
installation of similar regimen systemic chemotherapy and near-same 
cumulative dose WBRT as in rst case, inoperability of brain lesions 
does not suppress the disease burden both from metastatic and primary 
site.

CONCLUSION
A few survived patients of brain metastasis undergoing WBRT 
experienced radiation-induced dementia. Still the standard of care is 
WBRT in patients with numerous brain metastasis irrespective of 
primary site, whereas surgery and SRS are reserved for particular 
cases. Brain metastasis in ovarian carcinoma in comparatively rare and 
obviously worsen the prognosis in patients. Radiation therapy 
combined with systemic chemotherapy is the preferred approach 
described in literature. Selecting suitable therapy based on patient's 
condition & disease status is of utmost important and appropriate 
treatment can prolong survival in selective patients.
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