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Background/Aims: The occurrence of brain metastasis (BM) has increased due to 
improved overall survival (OS) in uterine cervical cancer. However, research about 
prognostic factors and therapeutic guidelines for BM in uterine cervical cancer 
remains scarce due to the rarity of BM in this type of cancer. The present study 
evaluated the clinical characteristics and prognostic factors influencing OS in pa-
tients with BM from uterine cervical cancer. 
Methods: A total of 19 BM patients of uterine cervical cancer were analyzed retro-
spectively from January 1995 to December 2016. 
Results: The median and mean OS of all patients was 9.6 and 15.4 months. Treat-
ment (vs. palliative care, p < 0.001), fewer than three regimens of chemotherapy 
before BM (vs. ≥ 3, p < 0.013), and chemotherapy after BM (vs. absence, p < 0.001) 
significantly increased the OS time. The Karnofsky performance status ≥ 70 (vs. < 
70, p = 0.213), single BM (vs. multiple BM, p = 0.157), and small cell carcinoma (vs. 
others, p = 0.351) had numerically higher OS than others. Dual therapy (vs. single 
therapy, p = 0.182; vs. no therapy, p = 0.076) were associated with a longer OS time, 
but the difference did not reach statistical significance. In addition, the graded 
prognostic assessment (GPA) appeared to be a better prognostic tool than the re-
cursive partitioning analysis.
Conclusions: The results of the present study suggest active multimodal treat-
ment including neurosurgery, radiotherapy, and chemotherapy for BM of uterine 
cervical cancer with single BM, good performance status, histology of small cell 
carcinoma, and a better GPA. 
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INTRODUCTION

In 2012, uterine cervical cancer was the fourth most 
common cancer and the fourth most frequent cause of 
cancer-related death among women worldwide [1]. Ac-
cording to the Korea Central Cancer Registry, uterine 
cervical cancer was the fifth most prevalent cancer in Ko-
rean women in 2015 [2]. In uterine cervical cancer, com-

mon sites of distant metastasis include the liver, lung, 
and bone. While brain metastasis (BM) is the most com-
mon intracranial tumor, BM from uterine cervical can-
cer is extremely rare, with its incidence rate amounting 
to mere 0.57% [3]. Despite these low rates, the occurrence 
of BM appears to have increased in recent years [4]. This 
increase may be due to the increased overall survival (OS) 
from its early detection and improved treatment [5]. 
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When BM develops in patients with uterine cervical 
cancer, it is an indicator of a poor prognosis, with the 
median survival ranging from 1 to 8 months [6]. BM is 
usually treated with multimodal therapy using a combi-
nation of neurosurgery, radiotherapy, and chemother-
apy [7]. In a previous study, patients undergoing this 
combination of therapies had a longer survival time 
than those undergoing single therapy, and clarification 
of the clinical characteristics of patients who would ben-
efit from multimodal therapy was reported to be an im-
portant issue [8]. However, due to the rarity of BM from 
uterine cervical cancer, there are no optimal therapeutic 
guidelines on or prognostic factors for this condition.

Numerous studies have analyzed prognostic factors 
and recommended prognostic scoring systems for BM 
[9]. The Radiation Therapy Oncology Group recom-
mends that the treatment choice for BM from extracra-
nial primary cancer should be based on age, Karnofsky 
performance status (KPS), control of primary tumor, and 
the status of extracranial disease [10]. However, this re-
cursive partitioning analysis (RPA) does not include the 
number of BM in the prognostic score. In 2007, a new 
scoring system called the graded prognostic assessment 
(GPA) was proposed; this system included the number 
of BM [11]. However, although both the older and the 
new scoring systems have commonly used as prognostic 
indexes in clinical practice, the data on evaluating and 
comparing these systems for the patients with BM from 
uterine cervical cancer are scarce.

To fill this gap, in the present study, we collected data 
on uterine cervical cancer with BM over a 22-year pe-
riod from a single institute and evaluated the clinical 
characteristics and prognostic factors influencing OS in 
patients.

METHODS 

The medical records of 2,774 patients with uterine cervi-
cal cancer who had been treated at Keimyung University 
Dongsan Medical Center from January 1995 to Decem-
ber 2016 were retrospectively reviewed. Among them, 19 
patients had a pathological diagnosis of primary uterine 
cervical cancer and were clinically or radiologically di-
agnosed with BM from uterine cervical cancer. The pa-
tients with other active malignancies, or a central nerve 

system disease unrelated to BM, were excluded. This 
study was approved by the Institutional Review Board 
of the Keimyung University Dongsan Medical Center 
(DSMC-2018-01-045), which waived the requirement for 
written informed consent because of the retrospective 
nature of the present study.

The clinical data included the date of birth, the Charl-
son comorbidity index, histology, initial the Interna-
tional Federation of Gynecology and Obstetrics (FIGO) 
stage, date of the original cancer diagnosis and presence 
of BM, the number of chemotherapy regimens before 
BM, whether the primary lesion was controlled at BM 
diagnosis, date of death or the last follow-up visit, KPS 
at BM diagnosis, number, site, and maximum size of 
BM, and whether extracranial metastases were present. 
All local and systemic therapy modalities, such as palli-
ative care, neurosurgery, radiotherapy for the brain, and 
chemotherapy after the diagnosis of BM, were analyzed. 
Palliative care was defined as symptomatic care without 
neurosurgery, radiotherapy, or chemotherapy. Accord-
ing to the classification method proposed in Gaspar 
et al. [10], patients with KPS ≥ 70, aged below 65 years 
old, controlled primary and no other systemic metas-
tasis were grouped in RPA class I. On the other hand, 
RPA class III included all the patients with KPS below 
70, and the remaining patients were grouped into RPA 
class II. In the GPA, each of the factors such as age, KPS, 
extracranial metastasis, and number of BM were given a 
score of 0, 0.5, or 1.0, and GPA was calculated as the sum 
score of all four factors (Table 1) [11].

According to the Kaplan-Meier method, the OS was 
calculated from the date of diagnosis of BM to death of 
any reason or the last day of follow-up and then ana-
lyzed based on the log-rank test. The level of critical sig-
nificance was assigned at p < 0.05. Statistical data were 

Table 1. Definition of the graded prognostic assessment for 
patients with brain metastasis 

Prognostic factors
Score

0 0.5 1.0

Age ≥ 60 50–59    < 50

KPS < 70 70–80 90–100

No. of BM > 3 2–3 1

Extracranial metastasis Present - None

KPS, Karnofsky performance status; BM, brain metastasis.
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analyzed using the IBM SPSS Statistics for Windows 
version 19.0 (IBM Co., Armonk, NY, USA).

RESULTS

Patient characteristics
The incidence rate of BM from initial or recurrent uter-
ine cervical cancer in our institution was 0.68% (19/2,774). 
Patient characteristics are summarized in Table 2. The 
mean age at diagnosis of BM was 54.1 years. KPS was < 
70 in nine patients (47.4%). Concerning the initial FIGO 
stage, four patients (21.1%) had stage I, 11 (57.9%) had 
stage II, and four (21.1%) had stage IV. The histology of 
uterine cervical cancer were squamous cell carcinoma 
in 10 (52.6%), small cell carcinoma in four (21.1%), and 
adenocarcinoma in three patients (15.8%). Five patients 
(26.3%) were heavily treated with more than three regi-

Figure 1. The Kaplan-Meier survival curve in patients with 
brain metastasis from uterine cervical cancer. CI, confidence 
interval.
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mens of chemotherapy before BM. The primary tumor 
was controlled in 15 patients (78.9%), and 16 patients 
(84.2%) had extracranial metastasis. 

The median and mean time from diagnosis of the 
primary uterine cervical cancer to BM amounted to 19.3 
and 35.9 months, respectively. BM was detected in all pa-
tients metachronously. Eleven (57.9%), four (21.1%), and 
four (21.1%) patients had a solitary, 2 to 4, and ≥ 5 lesions, 
respectively. The mean maximum diameter of BM was 
31.6 mm, and 10 patients (52.6%) had more than 30 mm 
of mass. Thirteen (68.4%) were located in the supraten-
torial area; two (10.5%) in the infratentorial area; and 
four (21.1%) in both areas. Eleven patients (57.9%) had 
neurologic symptoms (e.g., limb weakness and mental 
change), and eight (42.1%) had a headache. According to 
the RPA, three patients (15.8%) were categorized as RPA 
class I, and nine patients (47.4%) were categorized as RPA 
class III for their KPS score below 70. Furthermore, six 
patients (31.6%) had a GPA score of 0 to 1, and three pa-
tients (15.8%) had a GPA score 2.5 or above.

Two patients underwent only palliative care, while 
the remaining 17 were treated with local and systemic 
treatment such as neurosurgery, radiotherapy including 
whole brain radiotherapy and stereotactic radiosurgery, 
or chemotherapy. Fifteen patients (78.9%) underwent 

local treatment for BM. Single therapy was performed 
in nine patients (47.4%); dual therapy with neurosurgery 
and radiotherapy was performed in six patients (31.6%). 

Figure 3. The Kaplan-Meier survival curve in patients with 
brain metastases from uterine cervical cancer based on the 
local treatment (Tx) modalities. Single therapy, neurosur-
gery or radiotherapy; double therapy, neurosurgery and ra-
diotherapy.
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Thirteen patients (68.4%) underwent systemic chemo-
therapy after BM. Two patients had a solitary BM and 
were treated with neurosurgery followed by radiothera-
py and chemotherapy.

The median and mean OS of all patients was 9.6 
months (95% confidence interval [CI], 3.9 to 15.3) and 
15.4 months (95% CI, 5.7 to 25.1), respectively. The Ka-
plan-Meier survival curve in patients with BM from 
uterine cervical cancer is shown in Fig. 1.

Prognostic factors influencing overall survival in 
patients with brain metastasis of uterine cervical 
cancer
Treatment (vs. palliative care, median 11.2 months vs. 0.3 
months, p < 0.001), fewer than three regimens of che-
motherapy before BM (vs. ≥ 3, median 11.2 months vs. 
1.8 months, p < 0.013), and chemotherapy after BM (vs. 
absence, median 14.7 months vs. 1.4 months, p < 0.001) 
significantly increased the OS time (Fig. 2). 

Other factors listed in Table 2 were evaluated. Al-
though other factors did not reach statistical signifi-
cance, the observed differences are meaningful. KPS ≥ 
70 (vs. < 70, median 11.2 months vs. 4.0 months, p = 0.213) 
and single BM (vs. multiple BM, median 11.2 months vs. 
6.0 months, p = 0.157) had numerically higher OS than 
others. The patients with small cell carcinoma (vs. oth-
ers, mean 26.8 months vs. 10.5 months, p = 0.351) had a 
slightly longer mean OS than the patients with other 
histology. Dual therapy (vs. single therapy, median 14.7 
months vs. 6.0 months, p = 0.182; vs. no therapy, median 
14.7 months vs. 1.4 months, p = 0.076) and single therapy 
(vs. no therapy, median 6.0 months vs. 1.4 months, p = 
0.283) were associated with a longer OS time (Fig. 3). 

Furthermore, even though there were no significant 
differences among each scores or classes in both prog-
nostic scoring systems, GPA (1.5 to 2 vs. 0 to 1, median 
14.7 months vs. 1.8 months, p = 0.067; and ≥ 2.5 vs. 0 to 1, 
median 9.3 months vs. 1.8 months, p = 0.147) appears to 
be a better prognostic tool than RPA (II vs. III, median 
11.2 months vs. 4.0 months, p = 0.570; and I vs. III, medi-
an 9.3 months vs. 4.0 months, p = 0.165) (Fig. 4).

DISCUSSION

The present study aimed to evaluate the clinical char-

acteristics and prognostic factors influencing OS in pa-
tients with BM from uterine cervical cancer using 19 
cases. In the literature, BM from uterine cervical cancer 
was reported to be extremely rare, with only 115 patients 
documented in a review of 35 papers before 2012 [12]. Re-
cently, Kim et al. [13] provided a clinical analysis of BM 
in gynecologic cancers, including 19 uterine cancers, 32 
ovarian cancers, and 10 cervical cancers. In addition, 
Hayashi et al. [8] reported 48 patients with the uterine 
corpus cancer and 33 patients with the uterine cervical 
cancer. These studies included all gynecologic cancers, 
not only uterine cervical cancer; most of other relevant 
studies were case reports. While uterine cervical cancer 
is the most prevalent cancer among the gynecologic 
cancers, it tends to have the lowest incidence of BM [2,3]. 
In addition, it has the longest interval to BM and the 
shortest survival time from BM among the gynecologic 
cancers [13]. Therefore, owing to a recent increase of the 
occurrence of BM cases, we need to understand the im-
portance of observing BM from uterine cervical cancer 
for an earlier detection and longer survival. 

BM is considered to be part of a disseminated dis-
ease process and their occurrence is a late event in the 
course of the disease [12]. Therefore, the prevalence of 
BM from uterine cervical cancer has increased due to 
the prolonged survival time from the improved treat-
ment [14]. Although median OS among women with 
advanced uterine cervical cancer with only cisplatin was 
about 7 months in 1985, since 2013, the combination of 
chemotherapy and target therapy have led to remark-
able increase of OS (by more than 10 months) [15]. In 
our study, the mean time from diagnosis of the primary 
uterine cervical cancer in all stages to the appearance of 
BM was 35.9 months, which is similar to previous re-
ports [8,13,16].

Currently, BM is usually treated with multimodal 
therapy using neurosurgery, radiotherapy, and chemo-
therapy [7]. Previous literature reports that, once BM has 
developed, the survival rate of a patient with uterine cer-
vical cancer is very low. For instance, in a study by Chu-
ra et al. [17], the median survival time from diagnosis of 
BM of uterine cervical cancer to death was reported to 
be 2.3 months. Likewise, Hwang et al. [14] reported that 
the median survival time after diagnosis of BM was 5.9 
months. However, in a recent study, Kim et al. [13] re-
vealed that the median survival time after BM was 8.8 
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months, which is comparable to 9.6 months found in 
our study. Owing to the development of treatment mo-
dality, the survival time of patients is expected to grad-
ually increase, which brings about the growing need for 
optimal treatment protocol of BM from uterine cervical 
cancer. 

Clinical characteristics and treatment modalities in-
fluencing the survival of patients with BM from uterine 
cervical cancer have been reported in the literature. Ha-
yashi et al. [8] emphasized that absence of extracranial 
metastases, number of BM, and combination of surgery 
and radiotherapy were associated with good prognosis. 
Likewise, Kim et al. [13] also reported that the presence 
of solitary BM, small BM, controlled status of primary 
cancer, good performance status, and combination ther-
apy were significantly associated with a better survival 
prognosis. Similarly to these studies, the results of the 
present study suggest that single BM, good performance 
status, and the combination of neurosurgery and radio-
therapy are good prognostic factors. Furthermore, in ad-
dition to demonstrating the importance of chemothera-
py after BM, our results also show that less resistance to 
chemotherapy before BM increases the OS time. In BM 
patients, the blood-brain barrier is breached, resulting 
in a higher drug concentration from systemic chemo-
therapy and, potentially, a more favorable response [13]. 

Small cell carcinoma of the cervix (SCCC) is rare, ac-
counting for 2% to 5% of uterine cervix malignancies [18]. 
The most common histology of uterine cervical cancer 
with BM is squamous cell carcinoma; however, the rate 
of development of BM is reported to be high in small 
cell carcinoma [12]. Similarly to small cell carcinoma in 
other body sites, SCCC is highly invasive and spreads to 
distant organs [19,20], causing a poorer prognosis than 
other types of uterine cervical cancer; this makes che-
motherapy an important component of multimodality 
treatment. In our study, we had four patients (21.1%) of 
SCCC that was the second most common cancer among 
patients with BM from uterine cervical cancer. Two pa-
tients had only solitary and single BM, while others had 
the presence of extracranial metastasis. Three patients 
of SCCC received the combination of local treatment 
and systemic chemotherapy, and, as a result, they had a 
slightly longer survival time than the patients with other 
histology. 

Among the analyzed patients, illustrative is a case that 

makes multimodal therapy strongly suggestive for BM 
from SCCC. A 50-year-old woman presented with vag-
inal bleeding for 2 weeks, and the pathologic diagnosis 
was small cell carcinoma. The clinical stage was deter-
mined to be IIB, and the patient underwent concurrent 
chemoradiation followed by a surgery. Four months af-
terwards, the patient visited the emergency center with 
complaints of headache and mental change. Magnetic 
resonance imaging showed a solitary mass in the right 
frontoparietotemporal lobe, measuring 39 mm, compat-
ible with a metastatic brain tumor. There were no other 
metastatic sites on the computed tomography scan. The 
patient was given neurosurgery, whole brain radiothera-
py, and then six cycles of chemotherapy. After treatment, 
her symptoms were resolved and she has survived with 
no evidence of disease for 5 years.

Numerous previous studies concluded that GPA was 
more quantitative and prognostic than RPA in many 
kinds of metastatic cancers [21,22]. Unfortunately, we 
were unable to demonstrate the usefulness of these tools 
in uterine cervical cancer; however, our results revealed 
that GPA was a better prognostic tool than RPA. This 
also means that the number of BM is an important prog-
nostic factor, as that is the major difference between the 
two systems. In order to better define the prognosis of 
various cancer patients, a number of studies have pro-
posed different disease specific-GPA [23]. For instance, 
Hayashi et al. [8] proposed uterine-GPA using only two 
prognostic factors, the number of BM and the existence 
of extracranial metastasis that are of good prognostic 
significance. Therefore, prospective randomized studies 
are needed in the future to find more efficient prognos-
tic factors and develop disease-specific prognostic scor-
ing system in uterine cervical cancer.

The limitations of the present study are related to the 
inherent biases in a retrospective study and the use of 
small sample size with a rare type of BM. In addition, 
the patients with a severe condition were less likely to 
have a complete evaluation, introducing study biases. 
Notwithstanding these limitations, the present study 
provides important information about the prognosis of 
BM patients from uterine cervical cancer. Further stud-
ies with larger sample size and of prospective nature 
are needed for a more comprehensive and comparative 
analysis.

In conclusion, in the present study, we evaluated the 
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clinical characteristics and prognostic factors influenc-
ing OS in patients with BM from uterine cervical can-
cer retrospectively. Our analysis supports that active 
treatment, less resistance to chemotherapy before BM, 
and chemotherapy after BM significantly increased the 
OS time. In addition, meaningful positive differences 
were observed for single BM, good performance sta-
tus, histology of small cell carcinoma, and aggressive 
local treatment. Taken together, these results suggest 
the necessity of active multimodal treatment including 
neurosurgery, radiotherapy, and chemotherapy for BM 
of uterine cervical cancer with single BM, good perfor-
mance status, histology of small cell carcinoma, and a bet-
ter GPA. In addition, observing BM from uterine cervical 
cancer, regardless of symptoms and the absence of extra-
cranial metastasis, is important for early detection, ag-
gressive multimodal treatment, and a better survival rate.

KEY MESSAGE

1. The results of the present study suggest active 
multimodal treatment including neurosur-
gery, radiotherapy, and chemotherapy for brain 
metastasis (BM) of uterine cervical cancer with 
single BM, good performance status, histology 
of small cell carcinoma, and a better graded 
prognostic assessment.

2. Observing BM from uterine cervical cancer, 
regardless of symptoms and the absence of ex-
tracranial metastasis, is important for early de-
tection, aggressive multimodal treatment, and a 
better survival rate.
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