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Objective: The reported incidence of brain metastasis from epithelial ovarian cancer (EOC),
endometrial cancer (EC), and cervical cancer (CC) is exceedingly rare. As the long-term
survival for patients with gynecologic cancer increases, there has been a corresponding in-
crease in the number of diagnosed intracranial metastases. We seek to report our experience
with managing brain metastatic disease (BMD) in patients with gynecologic cancer.
Methods: A retrospective review of all patients with EOC, EC, and CC at our institution
revealed 47 patients with concurrent BMD between 2000 and 2013. Demographic data, risk
factors, treatment modalities, progression-free data, and overall survival data were collected.
Results: Median survival time in patients with brain metastasis from EOC, EC, and CCwas
9.0, 4.5, and 3.0 months, respectively. Two-year overall survival rates were 31.6%, 13.6%,
and 0%, respectively. Patients received surgery, radiation therapy alone, palliative care, or
radiation plus surgery. Radiation combined with surgical resection resulted in a significant
hazards ratio of 0.36 (95% confidence interval, 0.15Y0.86), compared with radiation alone.
Conclusions: Our report provides a large single-institution experience of brain metastases
from gynecologic cancer. Patients with BMD have poor prognoses; however, treatment with
multimodal therapy including surgical resection and radiation may prolong overall survival.
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B rain metastases from gynecologic malignancies are very
rare occurrences. However, as long-term survival from

gynecologic cancer improves with better chemotherapy and
therapeutic modalities, there has been a corresponding increase
in the incidence of diagnosed brain metastases from these

diseases.1,2 The observed increase can be attributed better
treatment regimens, improvement in survival, and better im-
aging modalities.3Y6

Once the diagnosis of brain metastatic disease (BMD) is
made, the reported prognosis of these patients is poor. Without
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treatment, survival has been described to be 0.5 to 2 months.7Y9

Multimodal approach with whole-brain radiation therapy
(WBRT), chemotherapy, and surgical resection is associated
with improved survival, particularly in the setting of solitary
lesions and controlled extracranial disease.7Y9 Stereotactic ra-
diosurgery includingF-knife radiosurgery (GKRS) has emerged
as a promising treatment option. However, data regarding op-
timal treatment strategy for BMD was limited. In addition, the
influence of prognostic factors such as age, grade, histology, and
the period of latency between detection of the primary cancer
and brain metastases on optimal treatment plan and its outcome
remains unclear. The present study was undertaken to evaluate
prognostic factors and treatment strategies that will improve
overall survival of patients with BMD from pelvic cancer.

MATERIALS AND METHODS
Patients enrolled in our study were diagnosed with brain

metastases from gynecologic malignancy at Yale New Haven
Hospital between January 2000 and December 2013. A ret-
rospective review of the Yale Tumor Registry was performed
to identify appropriate patients. To identify appropriate pa-
tients, International Classification of Diseases, Ninth Revi-
sion codes for endometrial, cervical, and ovarian cancer were
cross-matched with the International Classification of Dis-
eases, Ninth Revision code for brain metastasis. Inclusion
criteria included tissue-confirmed diagnosis of epithelial
ovarian cancer (EOC), endometrial cancer (EC), or cervical
cancer (CC) with concomitant evidence of brain metastases as
diagnosed by computed tomography, magnetic resonance
imaging, or positron emission tomography-computed to-
mography. Exclusion criteria included presence of peritoneal,
vulvar or vaginal cancer, and dual primary or uncertain pri-
mary cancer. The medical records of these patients were
reviewed under approval from the Yale University institutional
review board.

A retrospective chart review was performed to obtain
significant deidentified patient data including age at initial
diagnosis, patient race, cancer stage, tumor histology, number
of brain lesions, latency of diagnosis of brain metastases from
initial cancer diagnosis, symptoms present at diagnosis,
presence or absence of extracranial disease, and treatment
modality. Treatment was categorized as surgery only, radia-
tion only, surgery combined with postoperative radiation, or
palliative care alone (no treatment). Survival was calculated
from time of initial diagnosis of BMD until date of death or
last contact.

Statistical analysis was performed using SAS 9.3 (SAS
Institute, Cary, NC). Descriptive data are presented as median
(SD), and median survival times are presented for cancer type
and treatment. Kaplan-Meier survival curves were generated
to evaluate survival functions and corresponding log-rank and
Wilcoxon tests for homogeneity over data strata for treatment,
type of cancer, and prognostic variables of interest. Cox
proportional hazards modeling was performed to generate
both unadjusted and adjusted hazards ratios (HRs) for treat-
ment and corresponding 95% confidence intervals (CIs). P
values less than 0.05 were considered to indicate statistical
significance.

RESULTS
Forty-seven patients met the aforementioned criteria

and were included in the analysis. Most patients had EC
(46.8%) followed by EOC (40.4%) and CC (12.8%). The
mean age at diagnosis for EC was 56.6 (8.5) years, for EOC
was 61.2 (10.0) years, and for CC was 52.2 (15.4) years. Most
patients were white (Table 1).

More than half of patients presentedwith stage IV cancer,
regardless of primary tumor location (Table 1). The predomi-
nant histology for EOC was serous adenocarcinoma (78.9%),
for ECwas endometrioid adenocarcinoma (59.0%), and for CC
was squamous cell carcinoma (50.0%; Table 1). Patients with
CC presented with BMD later than patients with EOC or EC.
Time from initial cancer diagnosis to brain metastases was 22.7
(20.7) months for the EOC group, 9.5 (14.6) months for the EC
group, and 42.5 (44.4) months for the CC group. Most patients
had multiple brain lesions at diagnosis; however, survival was
not significantly greater with patients who had single lesions
compared with multiple lesions (Table 2).

Eighty-nine percent of patients in all groups presented
with symptoms. The most common presenting symptomswere
headaches, slurred speech, ataxia,weakness, and seizures.Most
patients presented with significant extracranial disease rather
than isolated brain metastases (68.4%, 77.2%, and 100% for

TABLE 1. Demographics, stage of disease, and tumor
histology of patients with BMD classified by primary
tumor location

EOC EC CC

Total no. patients, n (%) 19 (40.4) 22 (46.8) 6 (12.8)
Race, n (%)

White 17 (89.5) 14 (63.6) 6 (100)
Asian 0 4 (18.2) 0
Hispanic 1 (5.3) 2 (9.1) 0
Black 1 (5.3) 2 (9.1) 0

Stage, n (%)
I 1 (5.3) 1 (4.5) 1 (16.7)
II 2 (10.5) 2 (9.1) 1 (16.7)
III 6 (31.6) 6 (27.3) 0
IV 10 (52.6) 12 (54.5) 3 (50)
Not described 0 1 (4.5) 1 (16.7)

Tumor histology
Serous adenocarcinoma 15 (78.9) 4 (18.2)
Clear cell adenocarcinoma 2 (10.5)
Endometrioid
adenocarcinoma

13 (59.0)

Endocervical
adenocarcinoma

1 (16.7)

Squamous cell carcinoma 1 (4.5) 3 (50)
Adenosquamous carcinoma 1 (4.5) 2 (33.3)
Leiomyosarcoma 1 (4.5)
Carcinosarcoma 2 (9.1)
Not described 2 (10.5)
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EOC,EC, andCC, respectively).Most patients in all groups had
pulmonary metastases (53.1%) followed by metastases to the
liver (25.5%), bone (12.8%), and head and neck (8.5%). There
was no statistically significant difference in survival in patients
with isolated intracranial metastases compared with those with
advanced extracranial disease.

The median survival time from diagnosis of brain me-
tastasis was 9 months for the EOC group, 4 months for the EC
group, and 3 months for the CC group. Kaplan-Meier survival
curves for type of cancer and survival months are presented
in Figure 1; log-rank test for cancer group and survival was not
significant (P = 0.124). Two-year overall survival was low for
all groups (31.6%, 13.6%, and 0% for EOC, EC, and CC,
respectively). Combined 2-year overall survival was 21.3% for
all groups. With respect to treatment, 3 patients received sur-
gery alone, 25 patients received radiation therapy alone, 12
patients underwent surgery in addition to radiation, and 7 pa-
tients received palliative care alone (no treatment; Table 3). The
median survival time for treatment was 30.0 months for pa-
tients receiving surgery alone, 4.0months for radiation therapy
alone, 10.5 months for surgery + postoperative radiation, and
1.0 months for palliative care alone. Given only 3 patients
received surgery alone, these data were censored and not in-
cluded in the analysis, thus providing 44 observations for
proportional hazards modeling. Kaplan-Meier analysis dem-
onstrates a significant log-rank test between treatment and
survival from brain metastases (P = 0.002; Fig. 2). After ex-
amination of all covariates and prognostic factors, only history
of prior treatment with chemotherapy resulted in statistically
significant effect on survival (P = 0.0003).

Proportional hazards modeling unadjusted for poten-
tial confounding variables and risk factors demonstrated a

significant reduction in mortality for radiation combined with
surgical resection compared with radiation therapy alone (HR,
0.32; 95% CI, 0.14Y0.76), whereas palliative care demonstrate
an increased, albeit nonsignificant, risk of mortality compared
with radiation alone (HR, 1.62; 95% CI, 0.70Y3.82). After
controlling for prior treatment with chemotherapy, Cox pro-
portional hazards model for radiation combined with surgical
resection resulted in a 64% reduced rate of mortality when
compared with radiation therapy alone (HR, 0.36; 95% CI,
0.15Y0.86). Palliative care resulted in a 66% increase in mor-
tality compared with radiation therapy alone (HR, 1.66; 95%
CI, 0.70Y3.92; Fig. 2).Historyof chemotherapywas also shown

FIGURE 1. Survival curve of ovarian, uterine, and CC
analyzed by Kaplan-Meier method.

TABLE 2. Clinical characteristics of patients with brain metastases

EOC EC CC

Age at diagnosis, mean (SD), range, y 61.2 (10.0), 43Y78 56.6 (8.5), 43Y72 52.2 (15.4 (47Y77)
Latency from initial diagnosis to BMD, mean (SD), range, mo 22.7 (20.7), 0Y80 9.5 (14.6), 0Y80 42.5 (44.4), 1Y116
Symptoms present at diagnosis, n (%) 18 (94.7) 19 (86.4) 5 (83.3)
Multiple lesions, n (%) 11 (57.8) 14 (63.6) 5 (83.3)
Single lesions, n (%) 8 (42.1) 8 (36.3) 1 (16.6)
Extracranial disease, n (%) 13 (68.4) 17 (77.2) 6 (100)
Isolated brain metastases, n (%) 6 (31.6) 5 (22.8) 0
Site of extracranial disease, n (%)

Lung 11 (84.6) 11 (64.7) 4 (66.7)
Bone 1 (7.7) 6 (35.3) 2 (33.3)
Liver 6 (46.2) 3 (17.6) 3 (50.0)
Head and neck 0 3 (17.6) 1 (16.7)

Survival from diagnosis of BMD (range), mo 9 (0Y83) 4.0 (0Y123) 3 (1Y22)
Survival time with single lesion (range), mo 9.5 (1Y81) 4.0 (0Y45) 4.0 (4Y4)
Survival time with multiple lesions (range), mo 6.0 (0Y83) 5.0 (0Y10) 2.0 (2Y22)
Survival time with advanced disease (range), mo 9.0 (1Y81) 6.0 (0Y123) 3 (1Y22)
Survival with isolated BMD (range), mo 9.0 (0Y83) 3.0 (1Y30) N/A

N/A, not applicable.
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to be an independent significant predictor of survival (HR, 0.27;
95% CI, 0.10Y0.73).

DISCUSSION
Brain metastases are overall much more common than

primary brain lesions and constitute the most common in-
tracranial neoplasm in adults. Brain metastatic disease most
commonly originates from the lung (50%Y60%) followed by
breast cancer (15%Y20%) and melanoma (5%Y10%).10 Con-
versely, brain metastases from gynecologic cancer (other than
choriocarcinoma) are exceedingly rarewith incidences of 0.3%
to2.2%, 0.4% to1.2%, and 0.3% to0.9%forEOC,EC, andCC,
respectively.3

Data from the present study corroborate findings pre-
sented by other studies. Ovarian cancer is known to be more
likely to metastasize to the brain, followed by EC and CC.11

Most patients present with advanced disease (stage III or IV)
from EOC, EC, or CC. Patients with EOC are more likely to
have serous histology, whereas data on most prominent his-
tology for EC and CC are lacking.12 Approximately 65% of
patients will have extracranial disease and 50% will have
multiple lesions.13

In our cohort of patients, brain metastases from EOC
were more common than from EC or CC. Epithelial ovarian
cancer tumorswere more likely to be serous histology (78.9%),
which is comparable to findings from other authors.10,14 Most
patients in all groups presentedwith advanced stage (stage III or
stage IV) and significant extracranial disease, which is typical
of BMD from pelvic cancer. Our study did not analyze per-
formance status; however, Karnofsky Performance Status
(KPS) greater than 70 has been shown by several studies to
impart improved survival.3,5,10,15Y17

Factors predictive of improved survival in BMD from
gynecologic cancer include early age at diagnosis, optimal
primary debulking surgery, presence of single brain lesions,
absence of extracranial disease, treatment with adjuvant che-
motherapy, treatment with multimodal therapy, KPS greater
than 70, early-stage or low-grade tumors, and aggressive
treatment.3,7,10,15,17,18 Interestingly, our findings did not dem-
onstrate improved survival from single brain lesions compared
with multiple brain lesions. In addition, unlike other stud-
ies,3,7,10,12,16,19,20 we did not show improved survival for

patients with isolated brain metastases compared with patients
with advanced extracranial disease. The discrepancy between
these findings and available literature is likely related to small
sample size.

Treatment options for BMD include systemic chemo-
therapy, WBRT, SRS with GKRS, surgical resection, corti-
costeroids, antiepileptics, and palliation of symptoms alone.
The treatment option to be chosen by the physician should be
based on tumor location, number of lesions, size of the lesions,
presence of extracranial disease, and the patient’s performance
status.21 Our study demonstrated that treatment with radio-
surgery in addition towhole-brain radiation or craniotomywith
postoperative radiation is more likely to result in significantly
improved survival compared with radiation therapy alone.

Most studies resoundingly agree that aggressive treat-
ment (surgical resection or GKRS combined with adjuvant
whole-brain radiation and/or adjuvant chemotherapy) im-
proves overall survival.3,5,7,10,11,19,21Y29 Patients with favorable
characteristics (KPS 970 and age G65 years with controlled
primary cancer and no extracranial metastases) are more likely
to have better outcomes and are thus better dispositioned to

FIGURE 2. Survival curve of brain metastases treated
with different treatment modalities analyzed by
Kaplan-Meier method.

TABLE 3. Treatment modality with associated survival from diagnosis of brain metastases

EOC EC CC Total

Surgical resection, n (%)* 2 (10.5)* 1 (4.5)* 0* 3 (6.4)*
Survival (range), mo* 47.0 (13Y81)* 30 (30Y30)* N/A* 30.0 (13Y81)*

Radiation alone, n (%) 6 (31.6) 15 (68.1) 4 (66.7) 25 (53.2)
Survival (range), mo 5.5 (0Y83) 4.0 (0Y123) 6.5 (2Y22) 4.0 (0Y123)

Surgical resection + radiation, n (%) 9 (47.4) 2 (9.1) 1 (16.7) 12 (25.5)
Survival (range), mo 11 (5Y83) 26 (7Y45) 2.0 (2Y2) 10.5 (2Y83)

Palliative care, n (%) 2 (10.5) 4 (18.2) 1 (16.7) 7 (14.9)
Survival (range), mo 1.0 (1Y1) 4.0 (2Y10) 1.0 (1Y1) 1.0 (1Y10)
*Data were censored given the few number of events.
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receive aggressive therapy such as surgical resection and ad-
junctive radiation.15 This is likely the case in our cohort aswell.

Although we present one of the largest retrospective
series in the literature, our study is also limited by small
sample size, making it difficult to draw statistically significant
conclusions regarding prognostic factors. The retrospective
nature of the data inherently introduces a selection bias: pa-
tients with excellent performance status are more likely to be
offered aggressive treatment and therefore do better overall.
This underscores the need for larger prospective randomized
trials, looking at specific treatment modalities for patients
with BMD from gynecologic cancer.

CONCLUSIONS
We almost have all the data regarding prognosis of pa-

tients with BMD from pelvic cancer stem from small retro-
spective studies. However, the reports of gynecologic cancer
metastatic to the brain are increasing, likely related to improved
overall survivalwith platinum- and taxane-based chemotherapy
regimens and better imaging modalities, which pick up brain
metastases in asymptomatic patients who previously may not
have lived long enough to develop them. The existing data,
corroborated by findings of this study, give us an idea of how to
identify appropriate patients for aggressive treatment based on
their stratified risk factors.

Tumor location, number of lesions, size of lesions, ex-
tracranial disease, and the patient’s overall performance status
should play a role in determination of appropriate therapy.
Patients with small, single lesions, no extracranial disease, and
excellent performance status may be candidates for surgical
resection followed by postoperative radiation. Patients with
multiple lesionsmay be better candidates for GKRS, which can
target multiple lesions at once. Alternatively, patients with ad-
vanced extracranial disease or poor performance status may
benefit most from WBRT alone or palliation of symptoms.
Despite ominous prognosis for all patients with BMD from
pelvic cancer, these retrospective data provideuswith the ability
to appropriately counsel patients and identify appropriate
treatment strategies to prolong survival.
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