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This study analyzes the clinical characteristics of the brain metastasis (BM) of gynecologic
cancer based on the type of cancer. In addition, the study examines the factors influencing
the survival. Total 61 BM patients of gynecologic cancer were analyzed retrospectively
from January 2000 to December 2012 in terms of clinical and radiological characteristics
by using medical and radiological records from three university hospitals. There were 19
(31.19%) uterine cancers, 32 (52.5%) ovarian cancers, and 10 (16.4%) cervical cancers. The
mean interval to BM was 25.4 months (21.6 months in ovarian cancer, 27.8 months in
uterine cancer, and 33.1 months in cervical cancer). The mean survival from BM was 16.7
months (14.1 months in ovarian cancer, 23.3 months in uterine cancer, and 8.8 months in
cervical cancer). According to a multivariate analysis of factors influencing survival, type
of primary cancer, Karnofsky performance score, status of primary cancer, recursive
partitioning analysis class, and treatment modality, particularly combined therapies, were
significantly related to the overall survival. These results suggest that, in addition to
traditional prognostic factors in BM, multiple treatment methods such as neurosurgery and
combined chemoradiotherapy may play an important role in prolonging the survival for
BM patients of gynecologic cancer.
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INTRODUCTION

The American Cancer Society estimated about 1,284,900 new
cases of cancer and more than 550,000 cancer-related deaths as
of 2002 (1). Gynecologic malignancies accounted for approxi-
mately 13% of 647,400 cases of cancer and 10% of cancer death
in women (1). The Korea Central Cancer Registry reported that
93,337 new cases of cancer in Korea in 2009 occurred in women
(2). Gynecologic malignancies accounted for 7.7% of these cas-
es (7,248), and 2,025 women died from their cancer, accounting
for 7.8% of all cancer-related deaths in Korean women.

Brain metastasis (BM) occurs in 20% to 40% of all solid-tumor
malignancies. However, gynecologic malignancies with BM oc-
cur much less frequently. Metastatic gynecologic diseases oc-
cur in 15% to 85% of all cases depending on the type of tumor
(mainly by a direct extension, peritoneal seeding, or lymphatic
dissemination). The most common metastasis sites include the
liver, lung, bone, and lymph nodes (3). By contrast, central ner-
vous system metastasis is presumed to occur through hema-
togenous seeding or a direct invasion from some previous bone
metastasis, although the latter is rare. The development of met-
astatic foci is thought to be related to tumor cell behavior, host

© 2015 The Korean Academy of Medical Sciences.

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Keywords: Brain Metastasis; Ovarian Neoplasm; Uterine Cervical Neoplasm; Uterine
Neoplasm, Outcome

immune responses, and the number of tumor cells that embo-
lize (4). Many patients have concurrent pulmonary metastasis
and BM, and pulmonary disease may be a predisposing factor
in the latter (5). Incidences of BM from ovarian, endometrial,
and cervical cancer have been reported to be 0.3%-2.2%, 0.4%-
1.2%, and 0.3%-0.9%, respectively (6). Despite these low rates,
the occurrence of BM in gynecologic malignancies appears to
have increased in recent years (6-9). This increase may be due
to increased survival times from improved treatment options
and an early diagnosis of common diseases (10, 11). In particu-
lar, the Korean government supports regular physical checkups
for common types of cancer through the National Health Insur-
ance program. Regular screening programs for gynecologic can-
cer are also recommended every other year for women 40 yr and
over. Unfortunately, no study in Korea has considered compre-
hensive data on BMs of gynecologic cancer because of their scar-
city. This study considers retrospectively collected data on gy-
necologic cancer with BM over a 13-yr period from multiple in-
stitutes and analyzes the clinical characteristics of patients. In
addition, the study determines the prognostic factors for overall
patient survival.
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MATERIALS AND METHODS

From January 2000 to December 2012, new BM cases were clin-
ically and radiologically diagnosed in 61 patients with gyneco-
logic cancer at Samsung Changwon Hospital, Gil Medical Cen-
ter, and Dong-A Medical Center. Additional inclusion criteria
included a pathological diagnosis of primary gynecologic ma-
lignancies and no prior therapy to the brain. Exclusion criteria
included a history of treatment for malignancies other than gy-
necologic cancer, the presence of active double cancer, or the
presence of a central nerve system disease and/or a neuromus-
cular disease unrelated to BM. Medical and radiological records
of these patients were retrospectively analyzed.

Clinical characteristics of patients

A retrospective analysis of clinical variables was conducted for
61 BM patients with gynecologic cancer. These variables includ-
ed patient age at BM diagnosis, the time interval to BM, the type
of primary cancer, the stage of the primary tumor except BV,
the presence of any extracranial metastasis at BM diagnosis, the
status of primary cancer, the Karnofsky performance scale (KPS)
score (12), and the recursive partitioning analysis (RPA) class.
According to the classification method in Gaspar et al. (13), pa-
tients of RPA class 1 were characterized based on their age < 65
y1, a KPS score > 70, the absence of any extracranial metastasis
at BM diagnosis, and good control of systemic diseases. RPA
class 2 patients had a KPS score > 70, were > 65 yr, and had
some uncontrolled systemic disease or systemic metastasis. Pa-
tients of RPA class 3 had a KPS score < 70. BM diagnosed < 60
days after the diagnosis of a primary lesion was considered as
synchronous metastasis, whereas that diagnosed > 60 days was
considered metachronous metastasis.

Each case of gynecologic cancer was staged based on the Inter-
national Federation of Obstetricians and Gynaecologists (FIGO)
Staging System (14). All therapeutic modalities such as support-
ive medical treatment, neurosurgical resection, external beam
radiotherapy for the brain, and systemic chemotherapy after the
diagnosis of BM were analyzed.

Radiological features of brain metastasis

The parameters for the 61 patients included the BM number,
size, and location and the associated hemorrhage of the brain
lesion. BM size was defined as the maximum orthogonal diam-
eter in T1-weighted and gadolinium-enhanced magnetic reso-
nance (MR) images. The BM location was categorized as supra-
tentorial or infratentorial. The involvement of cancer in the brain
stem and the cerebrospinal fluid (CSF) was assessed using MR
images. All patient-related data were extracted from a comput-
erized database (PACS; m-view™, Marosis Corporation, Seoul,
Korea).
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Neurosurgical indications

Clinical indications included symptoms and signs of intracra-
nial hypertension unresponsive to adequate medical therapy
(e.g., corticosteroid and mannitol), intractable seizures, a re-
duced level of consciousness, progressive motor weakness, gait
ataxia, and aphasia. Neuroimaging indications included lesion
enlargement, associated hemorrhage, and a mass effect from
edema unresponsive to maximum medical treatment. Basical-
ly, neurosurgical candidates were expected to survive more than
3 months.

Statistical analysis

Statistical analyses were conducted using SSPS 18.0 (SPSS Insti-
tute, Inc., Chicago, IL, USA). The overall survival time was esti-
mated using the Kaplan-Meier method and analyzed based on
the log-rank test. The Cox proportional hazard model was used
to assess the effects of multiple covariates on the prognosis of
BM from gynecologic cancers. The origin of primary cancer, age
at BM diagnosis, the KPS score, the presence of extracranial me-
tastasis, the status of primary cancer, the RPA class, the time in-
terval between the diagnosis of primary cancer and BM, the BM
number, and therapeutic modalities were regarded as candidate
prognostic factors. Variables found to be significantly related to
the survival time based on a univariate analysis (P < 0.2) were
subjected to a multivariate analysis. The multivariate analysis
yielded the hazards ratio (HR) with 95% confidence intervals
(CIs). The results were considered significant when the P value
was less than 0.05.

Ethics statement

The study was approved by the institutional review boards of
Samsung Changwon Hospital (2013-SCMC-094-00), Dong-A
Medical Center (2013-12-011), and Gil Medical Center (GAIRB
2013-115). The informed consent was obtained from all the sub-
jects if survived or one of family members if died or unconscious
for collection of clinical data.

RESULTS

Clinical characteristics of patients

The mean survival time was 16.7 months (+ 1.50 months) (Fig.
1). The mean age of the patients at BM diagnosis was 54.7 yr and
ranged from 22.6 to 79.4 yr. The mean interval to BM from the
diagnosis of gynecologic cancer was 25.4 months and ranged
from 0 to 84.3 months. All patients were followed up for at least
3 months, and the mean follow-up period was 19.8 months
(range: 3.3-47.8 months). The primary origin of gynecologic
cancer was the uterus in 19 patients (31.1%), the ovary in 32 pa-
tients (52.5%), and the cervix in 10 patients (16.4%). The histo-
pathological diagnosis was endometrial cancer in 6 patients
(9.8%), uterine adenocarcinoma in 11 patients (18.0%), uterine
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Fig. 1. The overall survival curve of BM patients with gynecologic cancer based on
Kaplan-Meier survival estimates.

Table 1. Clinical characteristics of patients with brain metastasis of gynecological
cancers (n = 61)

Clinical characteristics
Mean age at diagnosis of BM (range, yr)

Number of patients
54.7 (22.6-79.4)

Mean interval to BM (range, month) 25.4 (0-84.3)
Primary cancer
Uterine cancer Endometrial carcinoma 6 (9.8%)
Adenocarcinomas 11 (18.0%)
Leiomyosarcoma 2 (3.3%)
Ovarian cancer Epithelial cell origin cancer 23 (37.7%)
Germ cell origin cancer 9 (14.8%)
Cervical cancer Squamous cell carcinoma 6 (9.8%)
Adenocarcinomas 4 (6.6%)
FIGO stage except BM | 2 (3.3%)
Il 7 (11.5%)
IIf 20 (32.8%)
IV 32 (52.5%)
RPA class | 4 (6.6%)
Il 28 (45.9%)
Il 29 (47.5%)
Timing of BM Synchronous 7 (11.5%)
Metachronous 54 (88.5%)
Treatment modality
Supportive treatment only 5(8.2%)
Monotherapy with neurosurgery 2 (3.2%)
Monotherapy with radiotherapy 19 (31.2%)
Monotherapy with chemotherapy 2(3.2%)
Dual therapy with neurosurgery plus radiotherapy 10 (16.4%)
Dual therapy with neurosurgery plus chemotherapy 1(1.6%)
Dual therapy with chemoradiotherapy 15 (24.7%)
Triple therapy with neurosurgery plus chemoradiotherapy 7 (11.5%)

BM, brain metastasis; FIGO, the International Federation of Gynecology and Obstet-
rics; RPA, recursive partitioning analysis.

leiomyoma in 2 patients (3.3%), ovarian epithelial cancer in 23
patients (37.7%), ovarian germ cell cancer in 9 patients (14.8%),
cervical squamous cell carcinoma in 6 patients (9.8%), and cer-
vical adenocarcinoma in 4 patients (6.6%). Extracranial metas-
tasis was found in 32 patients (52.5%; FIGO stage IV). Only 4
patients (6.6%) were categorized as RPA class I, and 29 patients
(47.5%) were categorized as RPA class III for a KPS score below
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Table 2. Radiological characteristics of brain metastasis of gynecological cancer (n =
61)

Radiological characteristics Number of patients
Number of BM Single 38 (62.3%)
Multiple 23 (37.7%)
Location of BM Frontal lobe 17
Temporal lobe 9
Parietal lobe 12
Occipital lobe 10
Deep structures 8
Cerebellum 23
Brain stem 4
Leptomeninges 2
Hemorrhagic formation Yes 4 (6.6%)
No 57 (93.4%)
Maximum diameter of BM <3cm 35 (57.4%)
>3cm 26 (42.6%)

BM, brain metastasis.

70. As shown in Table 1, brain metastasis was diagnosed at 2
months after the diagnosis of primary gynecologic cancer in 54
patients (88.5%).

Five patients (8.2%) underwent only supportive treatment,
and another 56 (91.8%) were treated with palliative methods
such as neurosurgery, radiotherapy (including stereotactic ra-
diosurgery), and/or chemotherapy. Monotherapy was perform-
ed in 23 patients (37.7%); dual therapy, in 26 (42.6%), and triple
therapy, in 7 (11.5%). In terms of monotherapy, 2 patients (3.2%)
underwent only neurosurgery; 19 (31.2%), only radiotherapy;
and 2 (3.2%), only systemic chemotherapy. In terms of dual ther-
apy, 10 (16.4%) were treated with a combination of neurosur-
gery and radiotherapy; 1 (1.6%), with a combination of neuro-
surgery and chemotherapy; and 15 (24.7%), with a combination
of chemoradiotherapy. All therapeutic modalities, including
neurosurgery and chemoradiotherapy, were applied to 7 pa-
tients (11.5%), as shown in Table 1.

Radiological features of brain metastasis

A single BM was found in 38 patients (62.3%), whereas multiple
BMs were observed in 23 (37.7%). Among 85 BMs, 56 (65.9%)
were located in the supratentorial area; 27 (31.8%), in the infra-
tentorial area; and 2 (2.4%), in leptomeninges. Four brain stem
involvements were found in 3 patients. There were 4 (6.6%) cas-
es of some hemorrhagic complication of BM, and all originated
from ovarian cancer (Table 2).

A clinical comparison of brain metastasis by primary
cancer

The mean ages at BM diagnosis were 56.3 yr (range: 34.2-75.7
yr) in patients with ovarian cancer; 58.2 (range: 38.5-79.4) in
patients with uterine cancer; and 42.8 (range: 22.6-70.4) in pa-
tients with cervical cancer. RPA class III was categorized in 18
BM patients (56.3%) with ovarian cancer; 7 (36.8%) with uterine
cancer; and 4 (40.0%) with cervical cancer. Extracranial metas-
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Table 3. Clinical comparison of brain metastasis of gynecological cancer according
to the primary origin (n=61)

Ovarian cancer  Uterine cancer ~ Cervical cancer

Conditions n=32 (=19 (n=10)

Mean age at BM (yr, range)  56.3 (34.2-75.7) 58.2 (38.5-79.4) 42.8 (22.6-70.4)

RPA class
| 2 (6.3%) 1 (5.3%) 1(10.0%)
II 12 (37.5%) 11 (57.9%) 5 (50.0%)
Il 18 (56.3%) 7 (36.8%) 4 (40.0%)
FIGO stage except BM
| 1(3.1%) 0(0.0%) 1(10.0%)
Il 3(9.4%) 3(15.8%) 1(10.0%)
Il 10 (31.3%) 8 (42.1%) 2 (20.0%)
v 18 (56.3%) 8 (42.1%) 6 (60.0%)
No. of BM
Single 15 (46.9%) 11 (57.9%) 2 (20.0%)
Multiple 17 (63.1%) 8 (42.1%) 8 (80.0%)
Location of BM
Supratentorial only 9 (59.4%) 13 (61.6%) 2 (20.0%)
Infratentorial involvement 3 (40.6%) 6 (38.4%) 8 (80.0%)
Hemorrhagic formation of BM 4 (12.5%) 0(0.0%) 0(0.0%)
Mean maximum diameter 2.4(0.8-4.5) 2.6 (0.7-5.1) 2.3(0.6-4.2)
of BM (range, cm)
Main treatment modality
Supportive 3(9.4%) 2 (10.5%) 0(0.0%)
Neurosurgery 8 (25.0%) 9 (47.4%) 3(30.0%)
Radiotherapy 27 (84.4%) 14 (73.7%) 10 (100.0%)
Chemotherapy 9 (28.1%) 9 (47.4%) 7 (70.0%)
Mean interval to BM 21.6(0-46.2) 27.8(0-53.4)  33.1(0-84.3)
(range, month)
Mean survival time from BM  14.1 (11.0-17.2) 23.3 (17.8-28.8) 8.4 (6.6-10.1)

(95% Cl range, month)

BM, brain metastasis; FIGO, the International Federation of Gynecology and Obstetrics;
RPA, recursive partitioning analysis.

tasis (FIGO stage IV) was found in 18 patients (56.3%) with ovar-
ian cancer; 8 (42.1%) with uterine cancer; and 6 (60.0%) with
cervical cancer. Multiple BMs were found in 17 patients (53.1%)
with ovarian cancer; 8 (42.1%) with uterine cancer; and 8 (80.0%)
with cervical cancer (Table 3).

No patient with cervical cancer was treated supportively, and
all (100%) received radiotherapy for their BM. A relatively high
proportion of BM patients of uterine cancer underwent neuro-
surgery (47.5%), but the 25.0% of BM patients of ovarian cancer
and the 30.0% of BM patients of cervical cancer did neurosur-
gery. Despite the high proportion of patients treated with radio-
therapy, the mean survival time for patients with cervical can-
cer was relatively short (8.4 months). By contrast, in uterine can-
cer patients, who received more neurosurgeries (47.4%), the
mean survival time was relatively long (23.3 months). A relative-
ly low proportion of BM patients with ovarian cancer received
neurosurgical treatment (25.0%), whereas a relative high pro-
portion received radiotherapy (84.8%). Their survival time was
14.1 months (Table 3). Actually, all the patients with BM of uter-
ine cancer and cervical cancer who underwent neurosurgery
received radiotherapy for brain lesions. However, 5 of 8 patients
with BM of ovarian cancer who underwent neurosurgery re-
ceived radiotherapy for brain.

Factors influencing overall survival in brain metastasis
patients with gynecologic cancer
According to the univariate analysis, age (< 65 yr), BM from uter-

Table 4. Factors affecting overall survival in univariate and multivariate survival analysis using Cox proportional hazard model

Variables Univariate analysis (Pvalug)  Hazard ratio (95% Cl) Multivariate analysis (P value) Hazard ratio (95% Cl)
Age (y)

<B5Vvs. >65 0.106 2.21(0.98-3.44) 0.063 3.28 (0.97-5.59)
Primary cancer

Uterine vs. ovarian 0.035 4.02 (1.25-6.79) 0.013 6.23 (3.61-8.85)

Ovarian vs. cervical 0.113 2.08 (0.88-3.28) 0.071 3.36 (0.95-5.77)

Uterine vs. cervical 0.005 6.47 (2.37-10.57) < 0.001 11.47 (6.22-16.72)
Karnofsky performance scale

>70vs. <70 0.002 8.41(4.02-12.8) < 0.001 16.87 (8.94-24.8)
Extracranial metastasis at diagnosis of BM

Absent vs. present 0.074 2.76 (0.97-4.55) 0.256 1.59 (0.74-2.44)
Primary cancer status

Controlled vs. uncontrolled 0.013 4.61 (3.34-5.898) < 0.001 22.37 (11.27-33.47)
RPA class

lvs. Il 0.034 4.28 (1.96-6.60) 0.074 3.19(0.82-5.56)

Ilvs. III 0.021 5.60 (2.87-8.33) 0.019 5.47 (3.71-7.23)

Ivs. IIl 0.004 7.29 (5.48-9.10) 0.010 6.67 (3.08-10.26)
Timing of BM

< 2 months vs. > 2 months 0.131 2.94 (0.86-5.02) 0.276 1.69 (0.64-2.74)
Multiplicity of BM

Single vs. multiple 0.152 2.47 (0.79-4.15) 0.701 1.01 (0.27-1.75)
Treatment modality

Supportive vs. palliative < 0.001 12.42 (6.88-17.96) < 0.001 23.88 (9.67-38.09)

Triple therapy vs. monotherapy < 0.001 8.42 (5.06-11.78) < 0.001 15.04 (8.14-21.94)

Triple therapy vs. dual therapy 0.027 5.28 (3.08-7.48) 0.019 5.47 (2.88-8.06)

Dual therapy vs. monotherapy 0.054 4.06 (0.98-7.14) 0.001 11.33(6.37-16.29)

Dual therapy: neurosurgery plus chemotherapy, or neurosurgery plus radiotherapy, or chemotherapy plus radiotherapy; Triple therapy: combination treatment of neurosurgery and
chemoradiotherapy. BM, brain metastasis; Cl, confidence interval; RPA, recursive partitioning analysis.
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Fig. 2. The overall survival curve of BM patients with gynecologic cancer based on factors influencing the
survival time: (A) age ( > 65 yr vs. < 65 yr), (B) the type of gynecologic cancer, (C) the Karnofsky perfor-
mance score (> 70 vs. < 70), (D) extracranial metastasis (presence vs. absence), (E) the primary cancer
status (well controlled vs. poorly controlled), (F) the recursive partitioning analysis class, (G) the timing of
brain metastasis (synchronous vs. metachronous), (H) the BM number (single vs. multiple), (I) the purpose
of treatment (supportive vs. palliative), and (J) therapeutic modalities.

iate analysis, BM from uterine cancer (uterine vs. ovarian, HR

0f 6.23, P, 0.013; uterine vs. cervical, HR of 11.47, P < 0.001), KPS

DISCUSSION

> 70 (HR of 16.87, P < 0.001), BM with well-controlled primary

cancer (HR of 22.37, P < 0.001), the RPA class (II vs. III, HR of
5.47, P, 0.019; I vs. ITI, HR of 6.67, P, 0.010), palliative treatment
(vs. supportive treatment, HR of 23.88, P < 0.001), triple therapy

70

http://jkms.org

(vs. monotherapy, HR of 15.04, P < 0.001; vs. dual therapy, HR
of 5.47, P, 0.019), and dual therapy (vs. monotherapy, HR of
11.33, P, 0.001) were independently associated with a longer
overall survival time (Table 4 and Fig. 2).

As expected, the results indicate a poor prognosis of BM from
gynecologic cancer. The mean survival time for BM patients
with gynecologic cancer was 16.7 months. This, however, is bet-
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ter than that reported in previous studies. According to the pre-
vious reports, more specifically, the median survival time after
BM diagnosis from ovarian cancer was 6 to 7 months (15-17);
that from endometrial cancer was 1 to 2 months (18); and that
from cervical cancer was 9.9 months (3). This increase in the
survival time for BM patients with gynecologic cancer may be
due to improved surgical and chemotherapy techniques be-
cause chemotherapy has been cited as the major factor increas-
ing the incidence of BM from these malignancies (19). Note-
worthy is that 39% of BM patients were heavily treated with three
or more sessions of chemotherapy (20). Increased diagnostic
sensitivity resulting from improved cerebral imaging technolo-
gies has made it possible to detect small intracranial lesions
earlier during the course of disease recurrence (21). In fact, di-
agnosing BM has become easier with modern diagnostic mo-
dalities. However, 92% of the patients in present study were sym-
ptomatic at BM diagnosis (22). This may be because gynecolog-
ic oncologists have difficulty observing BM as a result of its low
incidence and because a cranial radiographic evaluation is typ-
ically not conducted with no evident symptoms. In this regard,
efforts to find asymptomatic, small, and solitary BMs should
produce a better prognosis after treatment. Many patients had
solitary BMs (44.5%), small BMs (< 2 cm; 21.2%), no pulmonary
disease (56.2%), no extracranial disease (24.1%), and good per-
formance. These results are consistent with the findings of pre-
vious studies (15, 20, 23-25). Gynecologic cancer patients with
such favorable clinical factors are typically considered good can-
didates for aggressive BM treatment.

In this study, a majority of BM patients (91.8%) with gyneco-
logic cancer received palliative treatment because the primary
disease was often advanced and the patients’ general condition
was generally poor. Management approaches included highly
supportive care, surgical resection, and radiotherapy (26). Treat-
ment algorithms for a heterogeneous population of BM patients
are typically based on their prognosis and whether the aim is
symptom palliation, an increase in the survival time, or both
(27). Because patient survival depends on disease control, both
intracranially and extracranially, patients with an active extra-
cranial disease may be candidates for systemic treatment (28).
In general, treatment complexity and resource use have increas-
ed in recent decades. Treatment options for BMs of gynecologic
cancer depend on many factors. The Radiation Therapy Oncol-
ogy Group recommended that the treatment choice for BM from
extracranial primary cancer be based on the KPS score, the pri-
mary tumor status, the presence of extracranial metastasis, and
age (28). In addition, the treatment choice for BM from gyneco-
logic cancer should be made on an individual basis by carefully
considering the ultimate treatment purpose. Patients with poor
performance and extensive metastasis may not benefit from
definitive treatment, but symptomatic care to minimize the ef-
fect of brain edema may be helpful. Patients who cannot under-
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go surgery may benefit from whole-brain radiotherapy (WBRT),
which can ameliorate neurologic symptoms and improve the
quality of life.

To date, surgical resection in combination with WBRT, parti-
cularly for solitary BMs, is known as the best option for control-
ling BM from gynecologic cancer. In addition, this therapeutic
modality is more likely to increase patient survival than WBRT-
only treatment (28, 29). According to previous research, the me-
dian survival time for patients who underwent surgery in con-
junction with WBRT or chemotherapy was 16 months (range:
4-41 months), whereas it was only 4 months (range: 1-24 months)
for patients without surgery (29). According to the another study,
the mean survival time was 28 months for four ovarian cancer
patients with solitary BMs who underwent surgical resection,
WBRT, and chemotherapy (30). All deaths in that study were
from some recurrent systemic disease with no clinical evidence
of brain relapse. Most studies have found that BM patients with
surgical resection with or without radiotherapy or chemothera-
py are more likely to survive than those without surgery (17, 23,
31, 32). Considering only surgically treated patients, Cormio et
al. (29) focused on prognostic factors and found the disease-
free interval between the diagnosis of ovarian cancer and the
appearance of BM and the presence of extracranial disease at
BM diagnosis to be the only factors influencing patient survival.
Solitary BMs are usually considered more suitable for surgical
resection than are multiple BMs (29, 33). According to a review,
46% of single-BM patients underwent surgical resection, where-
as only 5% of those with multiple lesions did (23).

In this study, 25 patients received systemic chemotherapy,
which may play a role in some diseases, particularly in systemic
or incompletely resected intracranial diseases. In BM patients,
the blood-brain barrier is breached, resulting in a higher drug
concentration from systemic chemotherapy and potentially a
more favorable response. McMeekin et al. (23) concluded that
chemotherapy, independent of surgery, is an independent pre-
dictor of patient survival and that its increases the survival time
by controlling both intracranial and extracranial diseases.

In the present study, multimodal therapy increased the sur-
vival time, which is consistent with the findings of previous stud-
ies. Cormio et al. (34) reported that 2 out of 10 patients treated
with surgery in conjunction with WBRT survived 28 and 83 mon-
ths after their BM diagnosis. Cormio et al. (35) reported differ-
ent outcomes for BM patients with ovarian cancer. Those pa-
tients receiving only radiotherapy between 1982 and 1994 sur-
vived only 5 months, whereas those with surgical resection fol-
lowed by radiotherapy and/or chemotherapy between 1995
and 2010 survived 18 months. Mahmoud-Ahmed et al. (36) show-
ed similar findings. The median survival time for patients treat-
ed with radiation in conjunction with surgery was 15 months,
whereas that for patients receiving only radiation was 2.4 months.

This study’s results are based on data from multiple institutes
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but have some limitations. First, this retrospective analysis was
conducted using data from three institutes and thus was not
conducted at the national level. In this regard, the results may
not accurately represent the national pattern. Second, patients
with an extremely severe condition were less likely to have a
complete evaluation, potentially introducing some study bias.
Third, it is difficult to independently conclude multiple thera-
peutic modalities as the most effective treatment modality for
BMs patients with gynecologic cancer because of a lack of non-
randomization and some selection bias introduced by the choice
of the treatment modality. Finally, because of the rarity of BMs
of gynecologic cancer, not all types of gynecologic cancer could
be included. To address these limitations, future research should
provide a more comprehensive and comparative analysis (e.g.,
a randomized prospective study) at the national level. Knowl-
edge of prognostic factors for BMs patients with gynecologic
cancer should improve patient outcomes and the management
of individual patients.

In conclusion, although BM rarely occurs in patients with gy-
necologic cancer, BMs of gynecologic cancer were examined
and analyzed retrospectively for a relatively long period of time
in this multi-institutes-based study. Improvements in therapeu-
tic modalities and the early detection of brain metastasis may
explain the long survival time found in this study. Consistent
with the findings of previous research, the results highlight tra-
ditional factors influencing the prognosis of BM of solid cancer,
including the performance status of patients, the status of pri-
mary cancer, and the RPA class. As expected, aggressive and
multimodality treatment methods such as neurosurgery and
combination chemoradiotherapy increased the survival time
for BMs patients with gynecologic cancer.
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